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~am' ~~_"., '(j~ Company -
Address /. , 

City State ___ Zip __ _ 
Phone: ( ) 
My company _owns _leases its lilndem 
s)'Stern(s). 
Comments: 

This is no piece of cake 
How much do you really know about the world of 

Thndem? This puzzle is your chance to win a 
pocket color TV or other prizes 

"DeL ASSOClATES celebrnles its lOth 
r birthday next January first! Thai's 
tWO dl!COdes of providing business solu
tions for large organizations. 

To commemorate our 20-year pres
ence, we \101lllt to give you some presents. 

To make it more fun, hert's the lough· 
est crossword puzzle ever. 

What you can win 

FIRSTPR IZ£' C'4s-io 
high-reJOIullon COWR 
pockrt TV. plus the 
fame 0/ )'OU' name in 
print in the Tandem 
U~,'s Journal. 

The newesl twisted 
nematic liquid crystal 
Icchnolo&y and a High 

Quali ty Matrix system aive Casio's Pocket 
Color TV the best picture ~r. O\'U 63,000 
liquid crystal microdou (20'" more than last 

year's model) fonn. $harp, clear imaae on the 
2-inch screen. 

Casio squ«ud it into • ~ only 5Ya 
inches tall, ] inches wide and II!. inchts detp. 
1be TV weighs only 1201. It fits in your Coal 
pocket or briefcase. 

SECOND PRIZE· M~mOlU mas(~ rrmOl~ 
control plus yowr nom~ in prltlt. 

E1iminat~ t~ stack of mIlo!e conuob clu!
!erin& )'Our house! Command all )'Our elec
lroniC$ with on~ mast« control. 

This pQ¥o-nful CPS Universa.l RmIou Con
lrol from Memora runs up to eiaht different 
remote-controlkd de>.ioes./rom any mon/ifoc
lurrr. It controls and linu )'Our TV, VCR, sat
ellite dish, cable. CD playe:r, audio r«ei\"tt, 
<10 

And this contrOl adds ItIt~lIi8~n~ to )'Our 
gadgets. You can program the built-in mem
ory to perform command sequences auto
matically. 

THIRD PRIU· Dinn" f~ llO'Op/u.syour flam~ 
In pm". Win an Amtrican EJlpreu c:cnificate for 
SSO dollart. coed Illhe restaurant of )'OUr choice. 

How to win 
Fil'$l., solve Ihecross .... -ord puule-or as much of 

it as )'Ou can. 
Walch OUI! A Vertical ans ..... eT can run up or 

down. A HoriwnlaJ answer can be for'A'al'dl or 
bach"lfds. And there a~ Diq:0na1s! For O:lra 
~ numerals and special dwacten may be used. 

When )'OU oomplcte IS many aruv.us IS )'0\1 can. 
fill in the name and address blanks. Cut Ihis pqe 
orr. or make a ph<NOCOPY. Copies wiD be accepted. 

Thm let your mll'y 10 us. You can mail illO us, 
or)'Oll can tum il in IItM PBL~bil booth al lhe 
IruG conf~ncc in San Diego Ihis October. 

1f)Oll maill'OW' miry, tmd ;110: ~ £-nY. ,el 
AAodaIft., I.Cott.A,;r.. I'oIot,Ridt.oH,CA ""'I. 
II "'-\III ,","h \'intt by S p.III. oa WedJIc:Id8y. <ktobn 12. , .... 

1f)'Oll mlll;1 10 our booth. wt DlI1SI 11IOOY! II llcton: 
1:00 p.aL on Thun4lly. October 20. WIIIIlCf1 .,ill llc 
1IIUIOIInc:ed at tile PBL ahibil booth at 1;)0 p.m. \bu IIftd 
not be pram! lo .... n 

1( ... _' ... J __ ..u-.lIor_na_~iII< __ 
_ ........ I.<Utol .... opIo~_ ...... ~ 
.. til 110 • dtn_ 0aIJ' _...uy pn pmGIl. 000Iy ~ of 
~ ... _or-....I~_.,... .. ..... 
lIIc.~dPaL __ lUdmo~t ... .... 
'1IoIr f~ Itt _ dtaiblo. 

PBL 
ASSOCIATES 

PBL ASM)(i.l~ 
10 Cottage A\enut 
Point Richmond. CA 94801 
(415) 2]4-4338 
Tt)(:\; 172267 
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This is no piece of cake 
How much do you really know about the world of 

Tandem? This puzzle is your chance to win a 
pocket color TV or other prizes 

Pel ASSOCIATES celebrates itS 20th 
binhday ntxt January first! That's 

two decades of providing business solu
tions for large organizations. 

To commemorate our 2o.year pres
ence, we want to give you some p~nlS. 

To make it more fun. here's the lough
est cross .... ord puzzle ever. 

Whlll you can win 

FIRST PRIZE- Cosio 
hlgh·rtSOIution COLOR 
poc:k~t TV. plus the 
lome 0/ your name in 
print in Ihe Tandem 
UMr's Journal. 

The newesl twisted 
nematic liquid crystal 
technology and a High 

system live Casia's Pocket 
2;;;;;;-"" ·"Ih;;c best piclU~ ever. Over 63,000 

crystal microdots (lOll, mort than last 

years model) form a sharp. ckar image on the 
2-inch screen_ 

Casio squeezed it into a case onl), 5 \oil 
inches tall. 3 inches wide and I V. inches deep. 
The TV weighsonl), 120L It fits in your coat 
pocket or briefcase. 

SECOND PRIZE- Memoru master rrmote 
control plus jOur name In print. 

Eliminate the stack or remote controls clut
tering your house! Command all )'Our elec· 
tronics with one master control. 

This powerful CPS Universal Remote Con
trol from Memorex runs up 10 eight difrerent 
remote-oontrolled dmoes,!rom any momifac
turrr. It conlrol5 and links )'Our TV, VCR, sal
ellite dish, cable, CD plartf, audio retti~r, 

"" And Ihis control adds intelligenCf! to )'Our 
gadgets. You can proaram the built-in mem
or)' to perform command sequen~s auto
matically. 

THIRD PRIZE: Dmntr lor two plus)'Our nome 
In print. Win In American ElIpreu tt'rliricate for 
SSO dollan. Jood allhe TC'SIlurant of )'Our choice. 

How to win 
Firsl. solve the crossword puzzle-or as much of 

il as)'OU can. 
Watch OUI! A Vertical Ins~CT can run up or 

down. A Horizonlal answer can be (orwardJ or 
bad,wards. And IhC'TC' are Diagonals! For exIra 
5pic:c. numerals and special characttf5 may be U$C'd, 

When you complC'lC as many 81I5wert as )'011 can, 
flU in lhe name and addfC'S,$ blanks. Cullhis pate 
orf, or make a pholorop)'. Copies will bcaeteptcd, 

Then IC'I )'Our enlry 10 us. You can mail il 10 U$, 
Of you can lurn il inallbe PBLC'I(hibil boothat tbe 
ITUG conftrence in San O1CIO this Cktobcr. 

!fyou lD8ilyoorauf)". Jmd illO: \1-. r.-.,. PBL 
AMON"" IIC.I .. A»e.., PoIal RIdI-..d,CAt40I. 
II iliUM ~h Villa tr,. , p.m. on ~nadIty, Qaobo:r 11. , .... 

I r you britla illO our booth. ~ must rtm~ • NfOR 
1:00 p.a. 011 Thunday. Qaober 20. Wtnl>m .. >II be: 
anllOllllCftl at 1M P8Lohibii boIah at 1:JOp.m. You n«d 
nol be: ~I 10 w'D. If..,_' ... J<OfftC'IeIII ................... ~. __ 
--. ...-II .... 18....,0/_1* -.cally CIIt1'ICI """-,_ 
... 111110 ....... ,11$- OaIjI.,. .. ry .... ....-. 00IIy ....... 0/ __ ... lIIIIOf or -..,.,.....,. __ ,,-_ .... 
bIc.£4I~o/P8LA __ ...... C_l .... oad .1In. f_ ... _ <Ila<"bIt. 

\OITICAL 
I NoooSoop'SOL ... "Ia_'lIoa.boit .. ~_, 
5 ."....,... d"d ... It. 6SXI(J-">1 I C-1O_ .... __ .. AAntCOM 
I. 1_'- ')11< II Taacke ,._ opca _art _ .. -w.o • ...,.-.w be 

" '-"" II __ .-....olteodlJOlro 
I. PIL._IMI __ babiIIo .. 
lit "PIll..,.. .......... _ or_-.-,. 
Do.. _ 
JI NorIIIooaI 
Jl SI.oIor_ oM "Ifon....r) _ ... _ 
ttMllo .. rAl. J ........ _ 

~ N"r....J.-...-. 
• ~or,. ,,,t __ 
, ...,. ~ ....... Io-.:t "".,. PIIL_ 
II ..... or_ ......... _p<t'o1Iqo4 .......... 

""-IJ ~_or't.r.bcI_._ .... _ 
I. 1. __ IDIIk,.-c-..otA·_~ ... ..... 

" ..... " body"-'l ....... ____ ..,. It. _ ow."DlAN -n .. ,.,. I'ATHMON ...... __ (om ..... ~ .... 
I'OBJ r ... 

II fIIr_'MI~_""" ..... ..,.afl<_ • 
....... IiIc_ ... _tIIflDor .. ,....... .. _ 

II c....n.. 
lJ 1._ .. IlnI.........,.ot ...... _~'IL_.,. 
~-'-

U TlIr ........ .,.-ottllCTXPudVLXIoI ... 

11 r:cs-"::"'orGUA"DlAN.(XI HorI-.I)"_~ flIaCM 
be ... r"",",o .-ok ... ..,._ D __ 

".~x ...... y 
II 1la.d_ ..... _CIuOrmuPtr~ ... _IaIIorfIwTCI 1.1 Pll.pacbta ____ ... _.~ ....... 

~' :u U2 , ...... tonn 
J6 ~ or ... ~. 111M ..... be ............ Iwadod_ --= n o..-s.opsql._IlootIrienIOI_._ ..... .PIIL_ ............... ~_ " J---. ...... _ 
DI"".o~' "I. 1 fMIJ" _ or .,..... u.n kIturwI 
11 1'0' ...... """'*_tIIf __ .... ,....... ..... _ ...... "1..,.. 
15 ............... _--"''''''''"-_1-0_01_ .... ..... ,._ .... ,.1..,-_ 
11 .- ..... ~ .-,.-,. ....... .,..,. f_ ..... - .... ~ .... .. no. PIIL_ -.. -.-. ---. ... 

PBL 
ASSIX"JATES 

PBl Assodaln 
10 COllage A\-'Cnue 
Point Richmond, CA 94801 
(41 5) 234-4338 
Telex; 172261 
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~&ult ~oler&Dt control tor Intel11qent X&Dufaatur1nq 

by 

Glen B. Alleman 
Director, Sottward Development 

Triconax, Inc::. 
Irvine, California 

Within the factory automation envirolU1snt, fault 
tolen.nt control systems are playing an 
increasingly important role, especially in 
situations where a system failure could risk human 
lit., environmental damage, losa ot expensive 
product or costly downtime. 

raul t tolerance enable.. a control system to 
continue operation in the presence ot an internal 
!ailure of a portion ot the underlying computer 
hardware. Such systems have a number ot benefits in 
the' automation ot industrial prooesse". Improved 
system satety and reliability are the primary 
benetits, which in turn impact the user return on 
the capital equipment investment. , 

~ia paper examines the architecture and use of 
tault tolerant control systems. ~e evaluation 
criteria for fault tolerant systems i. presented 
with the intent ot providinq the raader with a set 
of quid.lines tOl" procurinq, in.tallin'll and 
operating a tault tolerant control syate",.. An 
eoonomic evaluation ot a "typical" manutacturinq 
control system is also presented. 

"'-P'AI MAY BE 
n LAW 
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Why Hay. rault ToltrAnt contrQls' 
Truly. fault tolerant progralnmable : ntroll rs a .... beColnlnQ 
an increasingly important option for industrial 
applications. Originally, control system engineers have 
traditionally specified fault tol4rant systems tor only the 
most critical application~. In the factory such applications 
would inclUde: safety sr.c.tdoiom, re~ote a.r.d/ol" unatt';'l1dad 
processes, exotherDic chemical processing, or any 
application ",here operational or product costs were 
extraordinarily hlqh. 

However, design anqinaars have tound that teatures mandatory 
for critical applications are desirable in more general 
purpose appliea~ions. Significant i~provements in system 
availability and maintainability can be experienced with the 
1n&tAllation of a %ault tolerant control system. The 
l1mitinq factor to the installation of a fault tolerant 
control system was price . A control system designed a~ound a 
fault tolerant architecture costs 2 to 3 times that of a 
single control unit. 

The return on investment tor the first qeneration fault 
tolerant computers did not support the installation of fault 
tolera~t controls ey.cept in the most critical applications. 
A fault tolerant architecture: designed to meet real time 
control applications was initially developed through two 
NASA grants; one at SRI International (the SIFT machine). _ 
and another at the Charles K. Draper Laboratories (the FTMP 
machine). The application of these early aerospace oriented 
machine. to the factory automation and process control 
industries .tarted in 1978 with Auqust Sy.tems • 

. 
The first commercial product 'Was a faul t tolerant 
"minicomputer" with process oontrol oapabilities. This 
product .. t the pace for the development or an industrial 
control computer capable of surviving singll point failures 
while maintaininq real time control. Third qeneration Triple 
Modular Redundant (TMR) products a.re now appearing i~ the 
market place. The price pertormance ot these TMR products is 
no'W approaching dual redundant Programmable Logic Controller 
prices. 

Attribute. of rlult-Tol.rlnt ~2mputlDg 
Fault tolerant computing can be 6et1ned aa the correct 
execution o~ a speciried alqorithm in the presence ot 
control system detects. The etfect of defects can be 
overcome by the use ot redundancy. This redundancy can be 
.ither tempora1 (repeated executions) or physical 
(replicated hardware and software). 

An important distinction must be- made between "Availability" 
and "Reliability" ot fault tolerant systems. 

nIlS. OCTOBER 1'" PAOC£EOINGS 81 
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The availability or a system as' a function of time, ACt), is 
detined as the probability that the syst m is op rational at 
the instant of time, t. preventive maintenance and repair 
red.uce the time th,i!lt the ayato.m. is available to the user. 
Availability is typically used as a figure ot merit in 
systems in which ., .. ",,1c<> can be delayed or denied for short 
periods ot time without serious conseqUences, (SIEW82] 

The reliability Of a system ac ~ function of time, R(t), is 
defined u the con:litiona.l pro.,t.bll1ty tbllt the sy&tQll h;,.s 
survived oveX' the time interval (O,t], assuming that the 
system wn opeX'atl0.nal at the start Of the interval (t - 0). 
Reliability is u ... ,d to describe systems in which >.'epair 
cannot take place or in Which tbe system 1_ serving a 
oritica l function and cannot b. removed from service to 
par form praventati~'. maintenance or repairs. [SIEW8 2] 

.ard.ar, ~.llabilit~ 
TIlts ctsl.i.c1b.i.l.i t..y ut th-.: undel."lying sya't.am e l ectroraies is tho 
pJ.'imary focus of t:he fault tole .... nt compute>.' manufactu>.'ers 
today. Each vendo>.' states the system reliability in terms ot 
the hardware reliability tigurea . The published numbers moat 
otten consists ot ,.ingle parameter models that describe the 
mean time to repair, mun time to tailure and mean time 
b.tween failures. 

Th. raliability anl1 availability eqUations, even for ailllpia 
systems which allow repairs f are otten too complex to 
comprehend except (perhaps] in graphic fOr1ll, Single 
parameter metrica have been traditionally used t.o describe 
the set of continuous tim. inteqral equations. These sin91. 
l'u'lUIle~el' me~1'1ca :Lncludo, 

o lI .. n Tim. Tn -r.i1m'. (l1'1"!'1'1 - 1 R tha IIXIlIl~tllll tim!: 11' 
the tirst failure in a population ot identical 
syS:"ems givl.n a successful startup of the system at 
the beginning ot the .... aur1nq period, 

o K •• a Ti.. To Rapair (HTTR) - 1s often used to measure 
the repa1rilbility of a aystem. It is the expected 
time to restore a failed .yst.em to an operational 
.tate. 

o x.u 'r1.. I).t ••• n J'ail\lre (K'rB') - is the mean time 
betwcuan fai,lures 1n a system Which allows repairs to 
take place. MTBp i . defined a.: 

MTBp c I!1l"I'F + M'l"l'R 
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ro'~!r a.Ii .litl 1 
The absesament of software reliability i8 part of a qeneral 
"ystem problem of software quality a.sessment. [KOHA73). 
Most software reliability m.odels aSBume that the software 
failure :z:oate will be proportional to the nwnber ot "bugs" or 
des it;n arrO:':d found. in the syst em, without takinq into 
account that different kinds of errors may contribute 
differently to the total system failure rate. Software 
reliability models can be qrouped in four catogories: 

o 'ri.. Do.ain HOdela attempt to relate Goftware 
reliabili ty to the number of bugs present in the 
system at a given time during its development. 
[SHoo73), [MtlSA75), [JELI73J. 

o Dat. Dom=in Ko4ela are baaed on the concept that if 
sets ot all input data values can be ident':fied, an 
estimate of the aystam reliability can be obtained by 
running the progra~ for a subset of input data 
values. [NELS73), [SCHnS). 

o AZio •• t1c Models ara baaed on the concept that 
Bottwara rellabil.it.y OJ:leys c.rtain .J.niversal laws. 
Although such models have generated qreat interest, 
their qeneral validity haa n.ver been proven. 
[FElID74), [FITZ7S) . _ 

lault TolorApoe Backqround 
One method of increasing the availability or a control 
system 1_ to provide redundant processinq elements. Using a 
dual system , Mean 'Time Between Failura. (KTBF) of 5 years 
can be achieved. Although dual processor systems increase 
the IITBF, they also create a new sat at problems. 

Wh.n a tailure occurs in the primary syatem, the backUp or 
hot standby system must switch-over to assume the control of 
the process. This switch-over time may consume several 
seconds. Although short when compared to the operational 
lire of the system, the several seconds it takes to switch 
could cause failures to occur in the proceas. 

A dual redundant processor architecture otters a dramatic 
incre •• a 1n .y.~am reliability over • ain918 processor 
installation. To reach the next level of ayet •• r.liability~ 
beyonet dual redundancy ancl therefore aftect system 
availability, a triple redundant architecture is necessary. 

111&8 • 0C"f'0I,eR 1115 IIfIOCEEI)tNQ9 I' 
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The lmpl.menta~lon ot a fault toierant architecture r~quirca 
·caref~l tho~ght as to what i& tho goal of tho fault tolerant 
systelD. Oriqinally, fault tolerant architectures were 
developed to tolerate "physical" raul ts that occur because 
or rAndom tailure phanotlona in the hardware ot a _Yfitam. 
More recently, the tolerance ot IIde!'iqn" taults, .s~ecially 
in software, has been ac1ded to the objectives ot fa~lt 
tolarance. 

A consistont and well-defined set of meaninqs are needed tor 
fault tolerance [AVIZ841: 

o A "a!.lur. 
that the 
.ervice. 

occurs when the user of a system perceives 
system cease" to deliver the expeeted 

o An Brror occurs when so~. portion ot a system assumes 
an undesired state. such a state is usually contrary 
to the specification of the system or the expectation 
ot the uaer. 

o A rault is detected when either a failure of the 
syst em occurs, or an error 1. observed wi thin the 
system. The cause ot the failure or error is said to 
be a taul t. In most cases the :raul t can be 
identified; in some calee it remaine hidden. 

The difterence betwGan a failure, an error, or Oil fault ia 
determined by the location ot the service boundary of the 
affected portion of the system. The service boundary is the 
I'interface" presented. to the "user" ot the system. The 
service boundary may be a man-machine intertace or a 
machine-machine intertace. The 10s15 of service to the ~ser 
at the bo~ndary is perceived as a failure. 

The goal ot a taul~ tJlerant computer control sy.tem is: 

To i4eDtifr, i.olat., and oompen.ate for 
failed oontrol .l .. ents ¥bil. continulnq 
to maintain a4equate control .yatea 
reltp0a. ••• 

Fault Tolerant Arohitaoture, 
Deve.lopment or taul t tolerant comput er .ystem. .tarted in 
the mid 1960'8 at the Rome Air Development Center. An early 
.tudy .hoved that 80 percent or the electronic f"ailures in 
computera were imtermittent (ROTK67). R9&e&rch ef:rorts were 
applied to development reliable components. The intermittent 
component tailure still remains the primary causes of 
computer system failures in the 1980's [WALL84]. 
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Accepting the existence of individual compon ~t failures 
(inte~ittent or permanent) a naw Qr,pr~aeh to fault tolerant 
architecturQ was necessary to reach reliability levels above 
99.999'_ The early research work on fault tolarant computer 
systems used fault detection and reconfiquration at the 
component level (tlip nopa and adders) to scheive high 
reliability. Later work addressed the failure modes of 
proco •• inq units such as regi&tars or blocks of memory. The 
computor Itbuildinq blocks" of 1985 create a new set of 
problems for the fault tolerant architect. °A Microprocessor 
Central Processinq Unit may contain aa many as 200,000 
transistors elDbedded in a single water. The addition ot 
error detection and correct circuits at the component level 
i. no longsr possible. 

The current faul t tolerant products limit the foul t 
detection and reconfiquration to lnajor system modules or 
busses. In addition low level error detection ana correction 
components a.re also us.d. The combination of module 
reconfiquration and arror corrQcting memories and busses in 
a. modern t'aul t tolerant computer system can be utilized to 
control critical manufacturinq and procesa control 
application •• 

Several axam:pl.. of taul t tolerant computer arch! tectures 
are examined below. Althouqh each 1s an example or a 
Gpec!alizecS computer system, toqether they torm the basis 
for the current generation of "industrial strength" control 
system computers. 

o .ott"..,s mpl ... nts.s r.ult Tolar.nos (arrT) is an 
ultrarellable computar for critical aircratt control 
applications that achieves fault tolerance by the 
replication of tasks amonq processinq units. The main 
proces.ing unitB are off-the-shelf minicomputers, 
with standard microcomputers serving as the interface 
to the I/O subsystem. Fault isolation is achieved by 
using a specially dealqned redundant bus system to 
interconnect the processing unite. Error detection 
and analysis and system reconfiguration are performed 
by aottware. The SIFT architecture forms the basis 
tor the August Systems ClOO. [WENS78] 

a rTXP i. a digital computer architecture ",hich has 
evolved' in connection with several lifa-critical 
aerospace applications. The design is based on 
independent processor-cache maaory modules and common 
memory modules which communicate through redundant 
•• rial bu ••• s. [HOPK78]. 

~ 
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o •• S is II r;to"'~d n!"'n~ra:I'Q' pctronic St.1 .'h '.ng .. J t.m 
which bacn undar c;1Qvelop .. ,c.nt Eoin.;c 1953. 'I'htl ESS 
central p~occa5inq unit is a du~l r edundant 
architecture in which correct operation is ~aintained 
by duplicatinq all functional units within the 
proen-ssor. If onf' \.'nit t.~,l$, thz duplic.:.tcd unit is 
switched in, maintaininq continuous operation. The 
individ1.,.l proceasinq elements contain error 
dGtact1..o. land corr4lietion circuits that are controlled 
through a maintenance processor. The system is 
designed to recover automatically under trouble 
conditione as well as providing a manual 
reconfiquration Dode. [TOY78]. 

o TltICON is a fault tolerant proqrammable loqic 
eontroller based on a ~ripl& Y.cdular Redundant 
architecture. The Tricon consists of three 
inc!l2pandent proeessor modules , Each module is salf
contained w~th a rQal-time clock, communication 
subsystem and memory on a single replaceable circuit 
card. Each procesaor is connected to the other 
through a voting bus, Transfers on the ~us are voted 
and correoted so that e~oh processor receives a 
majority vi." ot the transterred data. Three 
independent IIO busses connect the main processors to 
the remote Ilo proce.&~or& that in turn are eonnec~d 
to the tield aensors. The T~1con aChieve. its fault 
tolerance through hardware and sottware redundancy . A 
aottware "fault analyzer" directs the reconfiguration 
ot tail'u~ lllodules. error detected an6 correction is 
handled throuqh hardware votinq circuit s . [TOY85] 

Full coyerag. rault Tol.rADCI 
At its simplest level, fault tolerance 
con~rol systam can compensate tor s~me 
elements and still continuo unaffected 
tasks. 

means that the 
failed internal 

in its assigned 

Full coveraqe fault tolerance means that the controller is 
unat!acted by any sinqle point hardware tailure.. In 
addition the controller will exhibit the following 
performance characteri.tics: 

o The controller will keep operating correctly I and 
k.ep the plant operating, evan thouqh a single point 
failure has occured. 

o The controller will detect a ll single point taul ts, 
correct the tault without aftecting process 
operation, and allow replacement ot the taulty module 
while the process continue. automatic operation . 

o switchovar to manual shOUld be an operator decision, 
not a control system design requirement. 
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o Rl'!llability anall'ses she's that a fault .olerant 

central procGssinq systom with fault tolerant I/O is 
mora reliable than the sinqle processor controller 
and b&ck~p manual operation panel. 

o The fault tolerant d~slqn ~ust have sufficient 
redundancy and diagnostics to identify and isolate a 
single point fault to a replaceable module. Hidden or 
"latentU first faults can then be removed before a 
58cond slmultaneQua fault can occur and attact 
control. 

o The controller architecture .hould .llow replaceI:\ent 
of any faulty module (including I/O modules) without 
"hutdolm and without the need to take any control 
loops oft automatic control. 

o The controller should mask transients (electrical or 
intermittent operation) trom any effect on the 
process, since studies show that transients occur far 
more frequently than ba~d tailur ••• 

For at least the last two decaaes, most attempts at fault 
tolerant control relied on a dual redundant approach. One 
popular method uses two controllers to monitor the process, 
but only one has control through a common I/O set.-A 
"w&tchdo9~ unit runs tests, ranging from simple timeouts to 
elaborate diagnostics, dependinq on the implementation, to 
help determine the relative health ot the two controllers. 
The "vatchdoq" initiates a switchover to the baekup 
controller it the primary controller tails II. particular 
teat. 

Mother popular dual redundant controller c.onfiguration is 
tault tolerant to the screw luqs. The controllers operate in 
tandem, each through its own I/O set. Enough I/O i9 included 
to allow sensors to be input to both controllers. Snouqh 
output. are included to allow a "quad. voter" oonnection for 
critical outputs, so that single output tailures cannot 
affect operation. 

Dual redundant systems may be suitable tor processes where 
satisfactory actuator response i. much slower than the 
controller execution cycle. Since dual redundant systems can 
be expected to output transients durinq awitchover (and in 
tact may occasionally incorrectly switch to backup) t the 
slu99ish actuator response aets as a low pass tilter, and 
the raaultant control may ~ .ati.factory. 
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Triple redundant deu'lns car ea.ily mateh the fully fault 
tOlerant definition. A Triple Modular Redundant design Uses 
2-out-of-3 votins in hoth the ~/o and the three central 
1'1'ee ..... n ~" l .. ea~a and l>ypas8 all fi~&t faultS r~v .. Ih.,ut 
serew lug to outPut screw lu... Use of triple data 
communication paths internally tleans th~t all first faults 
can 1>8 identified and bypassed by "o\!tvoting" the faulty 
component with the recaining two paths. These faulty 
components ean be identified to tho module lovel for 
.... ::placement . 

Pactory automAtion Application. 
Within the tactory 8utobation environment, tault tolerant 
applications ars baginnin'l to pla:! an increasin'lly i"'portant 
role, especially 1n situations w~er. a system failure could 
risk hwaal'l lite, environmental damage, 10s8 ot eXpensive 
product or co&tly do_~tima. 

The current architecture tor the automated factory is based 
on a "layered" control system, consiating of the followinq 
oQmponents, de.~ribe4 from tho ~hop floo. to the MIS syst4m: 

o Proc ••• /POiAt eo~tE'ol av .... l1\;al..l.vu.. whl .... h ."' ... 
curl:"antly handled throu'lh PrO<1l:"amma1>le Loqic 
controllers , sing-le loop process control computers, 
and apecialized sequence controllers. 

a Cell co~trol applica~1on. whieh u~iliz8 minicomputer5 
or microcomputers to coordinate the activities ot the 
individual process applications. 

o Shop ~loor cOhtrol 
minicomputers to plan, 
a "shop ordar" basia. 

applications which 
schedule and supervise 

utilize 
work on 

o ractory Control applications ~hich utilize mainframe. 
to plan and schedule work on a company wide basis. 

Within aQC~ apl'lleation the~equirement. for fault tOlerance 
"pan a wida ranqe. Produot "pooific requir .. m .. nt.. always 
drive the need for reliability and availability. Four 
cla.... ot taul t tolerance are appropriate tor the factory 
floor: 

o xiqh Availability eyatama share resources when the 
occasional losa ot a 81n91. U8er 1& acceptable but a 
gyotam wide ou~age er eemmon database des~ruet!en i. 
unaeceptable. On the factory floor hi'lh availability 
systems ara applied batch procassin9 application. 
were the delay of ~~artinq the process is less 
important than the loss or control durinq the 
procasQ. 
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• • o "a11 sat. controls that prot oct production systems 
through a safety ahutdo, Jl mechanism. Such systems 
cannot be maintained by removing thera from service, 
80 they are usually highly redundant with enough 
spares to survive a fault and still continua 
operation. 

o Po.tpoDe4 Kaihtanance controls t~at are closely 
related to Fail Safe systems are d~ iqned to survive 
faults until perioeSic maintenance can be performed. 
Such system are capable ot ~anaqlnq continuous 
processes in which the control system m.ust survive 
for long periods of time. 

o NetworkiDg ilpplications that require "group 
reliability" to maintain system inteqrity. Networking 
applications are a superset or the three primary 
ela •• ea of fault tolerant systems. 

Iconpaic Considerationo 
It is tor a financial reason of one sort or another that any 
fault tolerant DYDtam is dQsigned ~nd built. Calculating tho 
coat.. and/or benefits of a qiven relial:>ility, 
maintainability or availal:>ility is a complex task. 

Without direct safety, corporate, or government 
requirements, the application at fault tolerant controL 
syste= is primarily base4 of price and the return on 
investment. 

IIPlot Of Reliability an4 xaintainability 
The purpose of a fault tolerant controller is to survive all 
first faults, diagnose and loca~e faults to the screw luqs, 
and permit continuous operation While replacing faulty 
components. The reliability/availability of such a system 
mu.t be very high. The likelihood of a second fault 
occurring bafore the first taul t is repaired 1. once in 25 
to 100 yaars it the tint faulty module is changed out 
within 1 to 4 hours ot occurrence. 

This hiqh availability can be translated into real dollar 
savings to the system. op*rator. eonsider a Pr09rammable 
Logic controller with 200 inputs and 100 outputs. A cost 
spread sheet for a straiqhtrorward control project might 
appear •• .hown 1n the followin9 table . 
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controJ_~21'9t (o~.~,~otb.tleal !OQ rIo controller 

Expense Single 
Item Processor 

Controller 
-------------- ------------
Controller $20,000 

Panel $18,000 

Manual Backup $ 8,500 

Lugic $ 9,000 

:Installation 

Training 

Documentation 

$ 6,000 

$ 4,000 

$ 9,000 

Dual 
Processor 
controll.r 
------------
$30,000 

$l8,OOO 

$ 8,500 

$ 9,000 

$ 6,000 

$ 4,000 

$ 9,000 

Triple 
Processor 
controller 
-------------
$50,000 

$18,000 

$ -0-

$ 9,000 

$ 6,000 

$ 4,000 

$ 9,000 
------------------------------------------------------------
Total Coat 

, of Sinql. 
Proc ••• or sya 

$74,500 

100' 
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Dcyntime an,ly.is 
A simplified fail""e analysis shows the advantages of full 
coverage taul t tolerant syatus. Assume any sinqle point 
failure causes a 2 hour shutdown for repair ( MTTR - 2 hr.). 

FUrther assume an I/O poin~ failura r~tQ of l/million hr. 
and a processor rata ot 30/m.illion hra includin9 power 
supplies. 

Expanse 
Ite.m 

-------------------
I/O failuras 

PrOCQ~~or tailurcG 

Hard failures/yr 

Transient trips 
per yr @ lOX Hard 

failures 

Dovnt1llle 
Hard failures , 2 hr 
Transients 0 1/4 hr 

J",O.~ .... rod.uct 
o $1,000/ hr 

Payback, Yrs 
ovar ainqle 

Single Dual Triple 
Proce5.or Processor Processor 
controller Conr.rnllAT controller 
-_ .... --------- ---------- ---------
300Xl=300 300Xl-300 300 X .002 

=0.6 

30 .03 .08 

3 2.5 .01 

30 ,,~ .10 

~ 

6 hr 5 hr .02 hr 
7 hr 6 hr .03 hr 

$13.000 $11,000 G 50 

(85-75) / (13-11) (96-75}/13 
- !S 1'1: - 1.6 yr 

• 

B.p.tit. of '.ul~ Tol,rant controll.r. 
Fully fault tolerant controllers yield benefits tar beyond 
their potential paynack. h.r'gen~)' JD,aintena.llo Q ill 
e •• entially eliminated, since the first !ault in the 
controller cannot atfect control action. Only preventive 
maintenance is required to remOve these first faults. Often 
it ia aeeeploailla to put ort thQ req1.l1 rAe! replacement until 
d.ay shift.. In applications using several fault tolerant 
machines, maintenance can be sched.uled for more efficient 
Ugg of maintenance manpower. 
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Ada c1 intelligence to t}o fault tolerant controller means 
that extensive diagnostic message. and indicators can guide 
the malntenanes staft in the replacement process. MUch less 
~rnlning il ~9~tred to =aintain the equipment. since 
produc'tion i. not attectod, pressure 1G orr, and maintcn4u~6 
crews are not rushed; •• ver mi~~ak.. ill be m 48. 

Wban the process is disturbed, the maintenance crew knOWS 
the problem is almost certainly in the field equipment 
(atur al1, the uu"L~.:.ll.r veuU h:lvQ requut.d hp,lp !Qr 
itselt long betore the proceBs could b. attected). 

At{or4ibl1 In,ur,nce 
Until recently, tha cost of triple redundant voting raul t 
tolorant cont~ollcrc rQ~tricted their us. to critical 
appliciOUons, and l,apt more genenl control applications 
from sharing the reliiObi11ty and maint~ancs benefits. Now, 
state-ot-the-art technolog'Y has reducad (Jcst. s;u!!iciently 
'toO broaden th. rany~ ~f prae~!eal .pplication~. Whon fUlly 
ut1li.ed, triple redundant desiqna ~ay ~limin.te costly 
back-up panels to turther redu~e costs and on'loing 
maintenance overhead. 

Triple redundant controll~rs are competitivB with ~ood dual 
redundant archieeoturoc, primarily becaus" or simp18~ 
implementation r.quiremene~, reduced need for backup panel~ 
and a qround-up dasign that is optimized for fault 
tcle.Ance. Inherent tolo~ancQ ot t'Ts~ fAults .n~ 
insensitivity to tran5ien~ upsot& mak.. these systems a 
natural choice whenever safety, equipment '. protection, or 
maximum up time ara de.i'ln requirements. 

E~se of maintenance is • si'lnificant side benetit. As 
control aystems become more rel able, maintenance crews will 
have ditficulty qettin'l autricient repair experiance. The 
alleenoivQ calf dia'1nosis nf triple .ysta",. will help the 
crews ~o~t maifttcnanoe prOb~.ms ~nrA rapidly to reduce down 
time, without need ror extensive periodic retraining. 

gODolusiol 
Control. system reliability can be itDproved and maintenance 
damanc1s can be reduced by includinq controllers with full 
covera~a fault tolerance in the design. While dual redundant 
controllers offer some fault. tolerant coveraCje, tho newer 
triple rod.\u'\dant 2-out-ot-3 systems are Ie •• costly, otter 
better pote.ntial. paynack, and more oomplete ma.J.nl..~JI.t\..:. 
diaqnostica. 

Since Triple Modular Redundant architecure can t.olerate 
first taults without affecting the proc .. s, they are wall 
suited in cataty interlock sy.t~ma, particularly tor 
eliminatinq nuisance trips and subsequent lost production. 
and equipment Gtress. 
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Which of these 19 different 
copiers is right for you? 



Before we help you answer that ques
tion, we'd like to point out that your 
eyes are not deceiving you. There are 
only 2 copiers pictured here. 

However, these are mid-sized 
Marathon Copiers from Xerox. The 
1048 and 1055 respectively. And both 
have the uncanny ability to adapt to 19 
different configurations. 

So now you can sit down with a 
Team Xerox representative, review your 
specific needs, and custom design a 
copier that's just right for you. 

lWIIIl For instance, if you -10 . need two-sided copies 
. of both two-sided and 

_lIIOIO one-sided originals, 
the Xerox 1048 is for you. 

You can choose from 12 possible con
figurations, including a recirculating 
document handler, that lets you drop in 
a stack of up to 40 originals, program 
thejob and move on to something else. 

Or you can choose a semi-automatic 
document handler that lets you stream
feed originals. 

If you need stapled copies, you can 
design your 1048 with a finisher, that 
automatically staples. 

XEROX 

looking oversized reproductions? 
_ Then the Xerox .1055. JOss is right for you. 

[t can reduce or 
MARAlIIOIO enlarge originals from 

65% to 141%. At 1% increments. 
And with the optional 15 bin sorter/ 

stacker II x 17 copies can be folded 
automatically to 8Y2 x I J. Which means 
over-sized documents can be folded in 
sequence with normal sized originals. 

There's even an automatic duplexing 
option so you can make two-sided 
copies from one-sided originals. 

[n total, the JOSS offers you 7 differ
ent configurations. 

And both of these mid-sized 
[leamXerQx Marathons are part 

of Team Xerox, a 
wide array of products, people and 
services to make sure you have aU the 
professional help behind you to make 
your work easier. 

To find out more about these 19 dif
ferent copiers, and what Team Xerox 
can do for you, simply fill out the cou
pon below or caB your Team Xerox 
representative. 

IU mon: I~"'II\, CflD 8O»JJ.2J2J. ~L 617. or)(lllr local Xm;:. offICe, Of 

And if you work with computer ~ •• ,,,",,,,,,,,-,,,,,, .... ,,.-... ,,,,,,",,-
printouts or accounting sheets there's =::::!."::""'""~ 
an optional automatic reduction fea- "" TITlE 

ture. Which allows you to reduce large ffi", .... "w,,;------------
originals to 8'h" x I I" copies. At either """"'" "IT 
71% or 63% of your original. ",'"'' "'""'" 2.710/1!iJ8o& 

What if you need professional- "_.""~ ... ~_".,,.""' '''''''"'''''''' 
FOFIINFOOMATION CR::LE NO 12 
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People who can show 
record companies how to 
use our KI&T Long Dis
tance Network to fill orders 
from their distributors all 
over the country. 

Electronically. 
And for their distributors 

to place those orders the same 
way. So, in the store, a hot record 
is never out of stock and the 
music never stops. 

The people of KI&T Com
munications are thinking aix>ut 
your business in ways you never 
thought of. 

We can help improve the accu
racy of the orders you place or fill. 

f 

And the time it takes to place or fill them. 
We can help you get instant access to 

inventory information so you're almost never 
overstocked or understocked. 

The fact is that our people can help you in 
your business, no matter what kind or size of 
business you're in. 
Account teams assigned to larger businesses. 

1"1. Or Account Reps who can help smaller 
businesses over the telephone. 

Or Operators to help set up a teleconference 
or place collect calls. 

rphey can help YOll talo" 
1 a full range of long 

distance services based on yOUI C01l1" 

pany's needs, including: . . I 
KI&T Long Distance Service for lo"·\~ un< 

data transfer of purchase orders. . 
AT&T 800 Service for a toll-free data link 

with customer terminals. . dimtal 
The ACCUNET* family of innovat.~ ,. 

services such as DiITAPHONE" DigitalddrSe"~ur 
and ACCUNET Packet Service to a ess) 
more sophisticated distribution system 
requirements. , tIJjnking 

To find out more about how were thou&h
t about your business in ways you n",~r 

of, call your Account ExecutIVe at 
AT&T Communications. 
Or 1 800 222-0400. 
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THE COMPETITIVE SPIRIT, 
THE WIU TO WIN. 

Often, it's the krowl€dge and ex~ a 
a:rnpetlta I)'I1QS to a race that makes tre 
WI"IrIiO'J dlffa"en:e. Bur rot atmJys. 

A race, I::e b.Hless, is rever 9) P"OOctalle. 
50 yru rTlJSt rrarl the I1lJSdes as ......aI as til! 
rood Because f1 tre b'q run, rt's Strerqth
p/1ySI(aI an::! rremal-tl'at PJSte; \OJ aero» 
tt'e fnsh Ine. 

Trroo;j1 a smIar ronbonaoon of sta'Ml 
ard <;pont. SOnoco haS ta:are an r<lustry 
leader At OJ( canpany, tectrOOgocaI!1owtIl 
IS tre game pian fa the fuuxe. With 
ccmpeormlNhat It is tOOay, resoorch arx::l _t haS to go far beyord mrel'''e 
arrswer> 

SOnoco's _t prtx:e5S yields 
prCductS that are not ontv salEable deBs, bJt 
excepoonaUy WEJI made. Not juSt 9XXl txJ\'i 
But tre best value. That's wtry frOOl C03St: to 
coast ard around the 'NCrtI. SCo:x:o Ills a:rre 
to rep-esent vak.Je In a df\JE.'l"5e In? of 
packag'r>;l prOd""'" 

SOnoco PrOd= Corr(larlV Wf!Ve got <to 
mros acd rnachr1e> tte Strergth a"d 11>"". 
to staY In frOOt Because OJ coomtrne'1t to 
values: 15 an Ok:t rra:lltro A tradltol mat's S[j 
ahead of Its rme il rcx:1ay'S watl To 16m 
rrae, wnre 0' fpe l.6 a call. 

sonoco PrOductS (ompanv 
NOr \tl - c I(] Meet 

t'i • _ ".i'iG01&J 

"'" 
sPC< FOANFOFIMAllON.CRllNO,;..";.... __ -1 

A COMMITMENT To VALUES 
THE SONOCO TRADITION 



--------~MEMO,S~----------

Medical biDs 
canpayolf 

If thn find that thl'ir 
hl"illth.c.lJl.' bJ\1 ,,, III l·rr~lr . 

t'mplll\'t't"$ will ,;,'1 RO''; .,f 
Ihl' du...rl"pancy whl'n il I~ 

rdund...:i. $d\'S Umlt·d Tloch, 
nol"~I"'& (.,rp. HMtford. 
(onn It '& on,· w.w Ih,· firm 
is hl'lplng to CUI "wl'lling 
heollth'can' CO"I ... which 
hoiVI' rl'.lch,'d iln ;mnuill roll.' 
of S150 milli.1n . .... t·.·pin~ 
ht'ollth'cdTe n"I'I down i~ III 
t',·t'ryon.·' .. bl' .. 1 inl"rt, .. I, 
c.>,-, CJrl Lindqul'l. di n'Clnr 

emph ... ·l·t· ht·nt·lil .. 

Copingwilh 
parental pressure 

o .ur c ilJn'n mdlc 
ft'i'l ITrlt.ablt'. h'n~' 

~t.( It'd. (lr wIthdrawn' If 
t(I voucouldb..>lht!'\·lctlmof 
~I'I til hurnout ·Burnoul tlr 
-Ilional d"plt'!!lln O«("ul"'o 

wht!'n your .. h·mand!> .and 
'how frl'm olher" l·"cct·d 
your l'ft,Ourcf'5 \(I Cdrn' ('ul 
wh.u nft'-di It' bt- d(lIIt'"," !id\'" 

\tolrilyn Lilmmt'rl, a pro, 
'~'r ,II Catholic U nl\·t·~ilv 
(~ Amt'rIC.a·, Ndlltlnoll Calo', 
ole S<:h'lOl (,I ~Xlal Servicl' , 
Tht, p<'Il'nh.l1 ((Ir burnoul 
oIround chlldr"n I! gr".ltl'r 
ellr w .. ,mt'n Ihan lor mt'n Pt'· 
c.1U~ w.'men ilT'l' !>tIll pri
marllv rt'~pc..nMbll' for (;hil, 
dr"n. If ~Ign" llf burnoul 
, uTlart", &ft'~ Iht' touppc.1TI ~If 
oh"T& .... lIh .imilotr prob· 
Ifm., :a1\'t' oul lime for 
YOurwlt wllhout pdrt'nlal 
dt'molndi . • nd rt"Hlg"I.I" 

IT II. II 

Are yo .. campaign 
gifts deductible? 

~ IK,hlt' for ,1 101\ T !'IiI: rllr pt,lillColl contn· 
butlon., ~t'\'erJI r('quiTt' . 
m ... ,li must M mt't. rt'purl!l 
II t!' Commt'rct!' (It'Hing 
HilUS(", Tht' CTt'dil-which 
;olntlOI el.Cl'l'd S50-i, ')1· 
ol',ed only fur contrlbu' 

tlons polld .... ·llhin Iht' Yl';U 
for which tht' cfl'dil ill 

WORKING SMARTER I LIVING BEnER 

claimed, Alcoo, on I" indh'id
u.ll la,p"yt''''' mav'c1alm Iht' 
cn·dil If a partnership 
makt,~ an eligible conlnbu· 
Illln. each parln.'r is dl· ... med 
a~ ha"ing pJld hisorherdis· 
Iribulivt' .. hare of thl' conlrj
bution and i~ eliglbtt' for Ihe 
cr.'dll l'in.llly. SilV'" your 
wTllIl'n "'Cl'iPIS Itl subslan
Ilah' that a conlribution wa~ 
m.ld" 

Luxury trains back 
on East Coast 

Tlr •• d lit riding th., 
CTilmp"d bhll'TIl Shulth' 

t.r AmlrJJ..·~ Mdn.linl·r .. 'n 
trlp~ tW\\'t'.·t'n \\'J .. hmgtl,n 
anJ ~I'W 'hIT!..? Now you can 
d"llln III·Uk·"lvil' lu\Ury in 
\· .. ur .' ..... n pri\".U~· r.lIlro.ld 
(".It . rh,' ",'n'IH' I" tIt'ing I,f, 
I,·r .. ,d b\' ,\mt'TlCan Z!;'ph~-r 

Inc _ oJ <Nlithl· .... burg. Md. 
firm Ih,1I h.1'> Tl'furbi .. h.,d 
, ...... ' vinl.l!>., 111-10 Aml;'TicJn 
I"'rh~'r rJilc.lTs. Thl' ("ilT~ 
.... · 111 b..' .1Itach,'d III AmtrJ\.. 
Ir.Hns IOf Tl'gul.lTly scht'd· 
uled ,IT ch.lTlt·r trip .. bt'
Iw ..... n Iht· IWtl (IIi ..... , a~ wi'll 
,,~Willi.,m .. hurg, \'.1 Htlplllg 
pTlm.uLly ttl.lllr.lcl hu'inl"~ 
IT.lnl Ir,ld., ,l ...... cialitlns .lnd 
... Ih.'r IMgt' gr(lup .. _ Ihl' firm 
I' .,fll'rin~ .U1 introductnrv 
P.h"\""Kl· .. ,f S-I99 Ih.ll in
cluJ.·s Iwo IIV("Cllur'>t' meJI~ 
.'n btldrd. IWtllllghl~ in Nl'1\' 
Yur)...' .. 1~IJ.I.I Hntd, ,lOd hmo 
.... T\' let' III ,Ind from Ihl' IrJin 
_1,111"11 

Improve college 
admissions chances 

B" la\..ing ildvantagl" (If 
!;'arl" d ... cl,",on pobde. 

• ,frt'nod 'b\' ml't!ot coll!;'g~ and 
unlver<'iilt's, your child'~ 
chanc~ ,,f gaining admi 
alon Itl Ih.· foChool of hil, or 
hl'r Cn.'ICt· n",1 fall can be 
ImprtlVed Sinci' the pool of 
applicanl ....... ilI be ~millJer .11 
an l"arlier date, Ihe com· 
jX·tlli{ln rna" nOI bt, .1., fierce. 
Hcw.'l·Vl'T. if hI' ur .. he i .. ac· 
Cl'Pll-d via ,In early deci .. ion 
pl.:m. Yl'ur child is commit-

ttod 10 I'IHoll m the f.lll· -!oil 
ma!..e sure th ... chuicl' i .. ,] 
....:Jgolciou~one o..adhnl'" (nr 
(,drl\' d!;'dsi.m applic.ltionl-> 
vary, so ch.ock with Iht' ad
mi .. "itln .. d"pilrlml'nl of n'ur 
d('''gnilt.'d COI1.'gl' ,Ir un;' 
"er.;II~· 

Stud rights 
luring investors 

W ith thl' formdlltln (>1 
tht' Mollcnma!.."r 

Bn-.. d.'n.' b,ch.lng'·' l,wnl''''' 
dnd br"l'dt'Th III Ihurough' 
brl'd hO~'11 ,lnd porlfoli.l 
manas.'r .. arl' nt.w olblt' III 
buy and .... II brl'~'<Iin); right .. 
on a we,'!..ly ba~is. u,mK ,l 

compuleTl .. t·d commu 
niCdtilm~ ~y~l .. m M,·mbl.·"" 
of Ihl' ,·"h,lngt· 1i~1 can n'· 
spond Itl bid~ .lnd (l(ft,,.., on 
shaTl''' (Ihe right'> hi brl'l.·d 
ont' mJre ol Yl'.lt for th" Ilf.· of 
the ~IJlli(l/l) ilnd st',1'>tlnS 
(Ihl' rignl III brt· ... d onl' milre 
for a .. pt.·cific bn .... ding <.t'a
.... \Il) . Sino.' the opt'ning of 
thl' ,'"hilngt' {In July 2, S4.2 
million III th(lrou~hbred 

~Iallion "hares and k'J<;(In" 
havl' be,'n trild.'<i. fur mort' 
information . wrill': Match· 
maM'r ",,·.'<INS- E...chJnge. 
333W~1 Vint'St. SUlle 1630 . 
ltoAingll\ll, Ky 40507,l'rcJII 
80(1·522·2348 

Luxury hotels 
offer value 

Thl'll,,'.tIl1~ H"It'! .l/ Iht· 
Wurld_ ,In (Irgalllnliun 

l,f Jt'lu,,' h.IIl'1~ cllmmitt~-d 
It, earn'ing ftlTW.ITli Iht· 
~piTLI III tr,l.lltllll),)1 'l'rVI("O' 

,lnJ "'Cl'Il.'nC., nnt f\lund II" 
d,l\' III m,my h.'tl·l~. h", pub. 
li,hl'd iI din'clor\" ft'r n~'t
nlnSCII'U<, Ir,l\"l'l .. ,.., whl' dt,
"Ifl' bOlh lu\urv Mid v.llu" 
fnr th.'ir ml.nl·)" .'nlltll'd 
/,,/1 1 Wlllia/ Sl'rlll,'( jQi\4· l'~i\.r; 
G, .. ,1f ·1,/<".I,I/!I(',; A IW,,· 
ni)\ht ll<' .. tlln \\"I,,,h'ndl'r .11 
Ih" C"II'nn,IUt'. ,lnd iI four
Whl'I'I·drl'·t' ~lr,lri thmugh 
I hI' dl·~I·rt. ll<'dllul n villilg.'"S. 
,HId '0,,11 ,il.· .. with accom
nl.l<.io1liolh ,II thl' Dub.li In· 
h'rn.IIIl'Il.11 HIlII'I. Mt' Mlly 
IWII of ~9 prugrMn ChlllC ..... , 
which includl'.1 ~HICI' 1"Wl'r 
th.ln Ih.· pMllcip.,ting h,l' 
Il·r~ rl'gul.1T T.lIt' .lnd at I.·.l,t 
un.' " .·\tT" ~ h"nu~. r ... lT a ClIp'" 
.1( tIll' dlft'Clllr\", writl' 747 
Third An'. Nt·v. )\lrk1\,; Y 
IOOI7·;!R47 

Electronic tax files 
win O .K. from IRS 

C'lTpolTJlllln~ rduclanl h' 
Iran,ll-r Ii"" ,,·cord .. III 

dt'flTl,n" filing ~~, .. t .. m .. 
nughl 1\',1111 hi "·\'11· ..... thl'ir 
r.· ... p..·("tl\'l· pt ... il",n~ Tht' In· 
I"rn,ll R"wnu.· ~'r\'iCl' (IRS) 
hil" <lW.lTJ.,J .1 controlct for 
th,' dl-v,'lllpml'nl of .In .,1,,(", 
Irt'llIC .. hHJ!·W ,v .. t ... m Ih.1I 
will h~lld q million page~ .. ,f 
1,1:10, rdurn~ IRS Ch""f Coun· 
~t'I.ll!o>l1 hil .. ,'ppr,lVl'd op\lcJI 
til"\" flit', .1 .. It');.,lh· admi .. · 
'Ibll' Tl'pIJCl'mt'nh fvr P.l
pl'r, ,I d"ci~iun which Ih" 
lu .. tlc!;' D"pl h.h cnnfirml·d 
Allh"ugh e'l'cutil'!;'S who 
,ldn>c.1te duh'm.lling fl·dl'rJI 
.. "vl·rnm.'nl pr'lC"durl" WIll 
U[..l'iy ch .... 'r Ih" d"'CI"i.'n. 
thl'\' -may bt- chIJl"d b)' IRS
ralmnalt': l\ wanll-> to ma!..t' 
II' auJlit''''' mOTl' ,·(fjdt'nl 

Catalog is free, but 
please send $1 

Thl' ("1111'1 J,' Rd,' ,,, 'II 
en/IlIII,1: (l\\". Sept 17 

,(1\\' dWl'lIl'~ fmd rural re
lid: POl);l' 5) I" frl'l', bUI Rdll
c,lIilln Rl·~l·.Hch, P 0 SCI.\ 
~f>.l, Ilt.'nd , O,,'!> 97709, ft·· 

qUlr,·~ $1 fnr p~"tol);t' .lnll 
h.lIldhng 

OCTOBER 15. 1984jN)USTRY week 5 



INSIDE THE NATION'S CAPITAL 

State sutpluses 
seen slvinking 

Although the overall fi
nancial health of the 50 

state ... Improved in riscal 
1984 and is in better shapr 
Ihanthill of the fed.,.ra] gov
ernment. "tht> tt><:overy has 
beton rar from robust. olnd a 
number of statt"S face con
tinuing budget problems: 
warns the National Cowr
nors' Assn in its annual 
state-level fiscal survey. For 
fiscal '85, the report prOteCts 
that state revenues will grow 
by 7.1 'A . whill' l'~pt'nditurt's 
will m,t' bv 7.9'¥ . Since a rna· 
jority of in!"' ~tal('s .Ut' r .. • 
qUHed by tht'Lt cunS!I-
11.11101\10 10 balance Iht'it 
budgeb. milnv l'{ them Wilt 
hilVl' to dip inlo then 1984 
surplu<;e<, to b~ak l'ven. Sily~ 
the repo;.'tt 

Steel.spendlng 
shortfall seen 

W hen Congre:.~ granll'd 
the steel industry iI 

three-year (,,,tension of its 
original D~. 31, 1982, dead
line for meeting Clean Air 
Act requirement!>. steel 
firms estimated that the 1."

tra time would enable them 
to s~nd between 5500 mil
lion and 5700 million on 
plant modernization. How
ever, in the two years sinct' 
the eJ(tension, they've in
vested only 549 million, re
port!> the General Account
ing Office. A study by the 
Congre~sional auditing 
agenc), blame.!> the re
cession, unclear eligibility 
requltt~ments by the Envi
ronmental Protection 
Agency, and oVl!rly opti
mi~tic e~timates by the m
dustry for the shortfall. 

Will Volcker 
leave in '8S? 

I (onl! of the hottt'r prt'-l"Iec
tlOn rumor; circulat.ng in 

Wa!.hington can be bl'lil'vt'd. 
P,lul Volckl'r (photo), ch,lir-

m.m \If tht"' J;-dt;'ral Rl'S('T\'l' 
lkl,lTd, may not stid;,. ilround 
during iI '-t'cond Reilgan Ad
ministration if the Prt;'sident 
.s reeh.'cled. If the Fed chil'f 
does opt fCir the morl' lu
crilt.VI' private sector. S~CU
lillion increasingly is cenler
ing on Secret.:IT), of Siall' 
George Shultz-an l'cono
mist and iI former Trea~ury 

,sl'cretary-as his r"'placl'-
ment Olherobserven., how
evt'r, insist thOiI Mr Schult .. 

I would prefer to rl'main ill 
StOlte. 

Embarrassment 
tor Interior officials 

Environmentalists and 
other cntics of the Inte

rior Dept'S "areOlwide~ off
shore oil-INsing policy Ihilt 
went into effect lil!>t year re
ceived some powerful sup
port for their arguments la!>t 
month. The department 
held an auction for more 
than 6 million acrt'!> off the 
North Atlantic roast, but no 
oiland gas company bidders 
showed up. Embarrassed In
teriorofricials were forced to 
cancel the sale and rethink 
their contention that area
wide leilsing will lead to a 
Significant increase in do
mestic petroleum produc
tion. Prior to 1983, offshore 
lease sale-li wert' ronducted 
under a system in which 
companies nominated tract!> 
within fairly limited areas 
that they'd like to see put on 
the auction block. But under 
the new policy-begun bv 
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formerSecretar." Jam~ Watt 
and rontinued' by William 
Clark-much larger areas 
aff' pul up for bid 

OMB eases push 
for contracting out 

E'"t'T sinn' tht' Reilg,ln Ad· 
mini .... tration took offict'. 

the Office of Managl'mt>nt & 
Budgl'l (OMB) h,l" bl't'n bold· 
genng ft·dl'ral agl'ncit'!> to 
Tl'\lil'W thl,.r opl·rat.uns 
from top tll bllltonl fllr ,lctiv
ili~ th,lI could bt' contracted 
out ttl tht' pnviltt' <;ecltlr 
Now. hllwl·n·r,.n tho.' fact' of 
continuing cnhci"m [mm 
Congrl' .... and cunct'rn lWl'r 
the mordlt' of f\·dl'ral l'm
pion ..... III .... rt'liI\ing Ihl' ef
fori. OMS Dt'puty Dlrt'(!\lT 
Jo"t'ph R Wright ha~ d.r· 
ected agendl"!> 1(1: Conct'n· 
Irilll'lheirrt"Ylew~on I" .. pe_ 
Clf.c art'as rath\'r than 
acro~ .. -thl'-boilrd l'\empt 
um'" wllh fl'wt'r than tt'n 
empl"n'cs from ffview. and 
solicit bid .. from uther agen
c"."!> that pt'rform .. imdar 
function, to ... ·t· .f the la!>k .... 
can bt' .. harlod more cht'apl)" 
OMI:l dlso Will 'o('t up a clt·ar
inghouM' ttl hl'lp agencil's 
sharl'mform,lIlon. 

New money. 
old value 

Not to worry A Treasury 
Dept pro!X'..a1 for a nt'w 

currency, still under corn.id
eration by an interagency 
la.!>k force. would not meiln a 
mon('lary devaluation or • 
va!>t OVl'rhaul of the preM'nt 
currency svstem The 
changl! ';"·ou"ld bl' made 
mainh to detl'r counter
feiter; . $IreS!ol'S Robert J 
Leu\'t'r. dlTl~ctor of the Bu
reau of Engraving &; Prmt
ing. He says Ii'll! curtt'ncy 
would undergo minor rede
.. ign- ..... lth perhap!o a j;ubtle 
baCkground tint and optical. 
variablt, devicl'S on Ihe face 
of the bills-to thwart thl' 
high-technology color
copying machine!:! hpeCI\-d 

to come on the market 
within the neJ(t few years. 
Unless Congress dictates 
otherwise, the new currt'ncy 
would be eJl;changed one
for-one with the old, hesay.!>. 
and old currency would rt"

main legal lender. 

Budget process 
tlopsagain 

In what is becoming hab
ituaL Congress this year 

again failed to pas~ most of 
it!> appropriation bills by the 
beginning 0( the new fiscal 
vear, Oct. I Onlv fouro(the 
13 bills ..... ere enacted on 
lime, a~ Iilwmakers n!"'>Ortl'd 
to a ciltchaU"continuing rho 
olution" to keep Ihe govern
ment running Th(' Con· 
gressional Budget Act of 
1974 wa .... suppose-d to im
po!\I" greater budget disci
pline on leg.slators. but 
s.nce then thev've mi5oSt'd 
the deadhneon"iJo appropn
illlon!> mea:;.ure<>. In the 15 
vears before the act was 
pas5l.'<i, on Iv seven b.lls wert' 
tardy. 

Indoor pollu~on
a coming issue? 

If tht' Con!.umer federation 
of Amenca .5 ~u('Ct"'~ful in 

115 l.ttt"SI dfort. vou'll be 
hl'aring more about indoor 
pollution Thl' \Vashmgton
NM'd organi/.iltion, the na· 
lion' .. laq/le5t con~umt'r 
group, has launchedo1C.:1mp
algn to boo<.t publiC ,1 ..... ilre
nt'U of what it call!i ~Ihe !'Oo. 
1 hidden hazard In Ameri
can home!>· and to mal.e 
cleanup a priOrit~·. As a fll!.1 
stcp, It has petitioned the 
Con~umer Product Safe'" 
CommiS/iion 10 d('\.'Ote moT!.' 
m(lnE'y and manpower to Its 
invt"~ligation of thl! prob
lem. II also has as}.ed the En
vironmental Protection 
Agency to reduce consumer 
e\p..~ure to rildon, a 50urce 
0( radioacth'ity Ihat IS con· 
sldered 10 be the second 
leadIng causeof lung cancer 

-- ------------
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Can a copier be so friendly, 
even the boss can use it? 

o a 
can! 

It is entirely possible that a boss, even a chalnnan 
of the board, could be given instructions as sim
ple as "push these two buttons: and cause a 
Kodak copier to perform a whole series of com
plex jobs. Automatic feeding. Copying on both 
sides. Inserting colorful cover ond slip sheets. 
Collating. stapling and stacking. Even reloading 
on the run. With two buttons. 

Custom preprogrammable Kodak copiers 
are that easy; and that fast. to use. Painstaking 
human engineering is port of the reason why So 
is a very powerful. very friendly computer thot 
assists operators. 

Using a Kodak copier is as easy as pushing a 

MI button Of' two. Getting a demonstration is 
.. as easy as calli~, or sending the coupon. 

1 800 44KODAK (1 800 445-6325) Ext 324 

• ers 
r;;-~K;:~~~.~I:-N;;~ -, 
I Please send me detolls on the IaleslKoc:Iok copier- I 

d.lphcotors I C Pleosehove a representative 0011 for on appointment I 
I Our apprOXImate monlhly copy volume I 
1 -.. 1 
1 ,,~ 1 
1 """""", 1 
1-- 1 
I CIty Sf0l8 __ Zip I 

leIephone( ) L _____________ ~ 
Q Eastman Kodo~ O::lfrl>on\t 1984 

FOR INFORMATION. CIFO..E NO 10 



Thank. .. to an ingcniou\ proliue
ri\·jn mol fmlll Bumlul,{h .. calk'll the 
I ..q,~c and Infonnarioll ~ctwor" 
Compiler. or U :'\c' compUicr pro
I."rrammers can nm\ incrca'>C Ihclr 
produf.."tiviry :I.., much as 10 I illlcs! 
(In some ca<;cs, f.'yen more.) 

It 's like getting:'ln c'tra ~2 hours 
of \\wl.: in a Ja\'. ~ 

I low i.., lIii.., p(",..,ihlc? 
T he LI :--.'C software." .,(em 

auromaticall\' \\ ri tes \' irtualh all lill' 
coding pn>f,rfammcrs would "!l;\\,c 10 

WORKDAY. 

do manuallv so it drn .. ricalh m.1U(:t..~ 
the lime it iak~ to develop"and imple
ment c\"cn complex applicnioll S\.,· 
rems. (It alsosimplific.· .. program" 
maintenance.) 

Furthcnnorc. L I ~C 1I!.(.,\ ,\ He\\ 

high-lc\'clJanguagc that dcfint.~ 
problems in business rcnll'" not 
computer renns, SO imponant infor
mation can be C3siiv crc:Jtcd and 
manalrcd.. . 

\nd people can U')C LI ;":C \\ ilh 
vcry linlc train ing. 

FOFIINFORMATlON CA:lE NO 37 

\ t Burrough~, pnxlu~i\ity ,hJ.3 
alw;l\-~ he(:n a primarv consldemllon, 
whciher It\ the IcchmkK!ical innova
tion of our han.J"'arc or the ad\'anccd 
dcsi~'l1 of our sofu.\ arc. 

- For more detailed infonnatioll 
call 1-8()()-62 1-201(1. 

It In.IV he rhe mo~( pmdlK1in:: 
phone call ~.()U 'II ever make, 

Burroughs 
n il QLESTIO, I S"~I \\ IIO'S IJI(;GFR 

IT'S \ \I IO'S UFTTI'.H 
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An exercise in rationalization 

It's any politician's stock in trade, but I 
still marvel at how some of the good o nes 
have honed their ability to weave ration

ali7..ation into about any stand they take. As 
a longtime observer (some would say 
"critic")ofthe Washington scene, I' ve heard 
some of the best. But President Reagan's 
performance of Sept. 18 has to be consid
ered c1assic_ 

That was the day he rejected the recom
mendation of the U. S. International Trade 
Commission (ITC) to impose quotas and 
tanffson foreign steel even though imports 
were flooding the market in violation of 
U . S . law at "'unprecedented and un
acceptable" levels. The lTC's findings con
firmed that thc domestic industry is being 
victimized by foreign producers on two 
counts: Unfair trade practices such as pre
datory pricing, dumping, and subsidies; 
because other countries are imposing quo
tas and other trade barriers to protect their 
own industries, a higher percentage of the 
world's e).cess steel is being diverted to the 
U. S. market . 

The President's rationale: Restricting im
ports would force higher steel prices on 
domestic steel-consuming manufacturers, 
thus adversely affecting their international 
competitiveness. He "determined that pro
tectionism is not in the national interest. It 

. raises prices and undermines our abil
ity to compete at home and abroad: He 
"refused to put at risk the thousands of jobs 
in steel-fabricating and other consuming 
industries, whether they make refrig
erators, tractors, or automobiles ... (or 
take) any action that would put at risk the 

exports of our farmers and other workers in 
export industries .... 

Instead, he unveiled a plan to "'consult " 
with the culprit countries 10 get them to 
voluntarily cui back 011 their exports and 
SlOp their unfair trade practices. He prem
ised "eHe<live and swift " action against 
countries that don't fall into line within 90 
days by "vigorously '" enforcing U. S. fair 
trade laws. The action is estimated to re
duce the import share of the market to 
20.5% from the current 25.4%. 

The route the President outlined is less 
foolproof and won ' t reduce imports to the 
extent that quotas and tariffs might. But the 
net effect would be the same-higher steel 
prices. 

That's what the President built his ra
tionale on in rejecting the ITC recommen
dation . 1 can't see a difference, but then J'm 
not a politician. Being an avowed law and 
order man, it would seem that the President 
could have better rationalized support of 
the ITC recommendation, which was, in 
fact , based on violations of the law of the 
land. 

The only way to rationalil;e a difference 
between quotas that are law and the Presi
dent's voluntary approach is to anticipate 
that one will be less effe<:tive in reducing 
imports and firming up steel prices. The 
variable will be how well the President fol
lows through on his promises. Only he 
knows that forsure . 

~Il<j \'~L \JU EDITOR 
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Why' 
gooaguys 
finish 
first. 

It used to be that the more 
metal suppliers you had. the 
safer you were. The logic was 
simple, If one didn't come 
through. another would. 

Times have changed. 
Drastically. Today. metal users 
can't wait for vendors who can't 
get it right the first time. Result, 
companies are consolidating 
their supplier bases by placing 
more business with fewer, more 
reliable "Class A" suppliers. 

Before you miss the chance 
to line up the best metal sup
pliers in your area, take a close 
look at who's available. Then ask 
yourself a simple question, Who 
are the good guys? 

Good guys are better 
prepared . 
A good service center carries a 
good·size inventory-enough to 
fill almost any order from stock. 
Quickly. And nobody carries a 
bigger inventory than Ryerson. 

Ryerson stocks more than 
600 million pounds of steel and 
aluminum in over 20.000 grades. 
shapes and sizes. What's more. 
our 25 locations across the 
country are computer-connected 
and backed by fully-stocked. 
regional depots. So even if your 
local Ryerson plant doesn't have 
what you need. you can be sure 
it's not far away. 

Good guys do more for you. 
Good suppliers give you good 
service. Processing is a case in 
point. And no service center does 
as much of it as Ryerson. 

We'1I process any order t o 
your precise specifications. That 
way, you don't have to invest in 
your own processing equipment. 
Or hire trained people to cut 
your metal to size. Or pay for 

more metal than you need. All 
you have to do is call Ryerson. 

Good guys come through 
more often. 
A good supplier keeps his 
promises. And for a service 
center, the most important 
promise you can keep is your 
delivery date. 

At Ryerson. we're approach
ing 100% on-time delivery. So 
when Ryerson says it will be 
there on Tuesday. bank on It. 

Call the Ryerson Supply Line. 
Isn't it time we started working 
With you? call your Ryerson rep
resentative today. Dr wrte for 
our infonnative booklet "How 
to Select a Service Center." 
Joseph T. Ryerson & Son. Inc.. 
Box BODD-A. Chicago. Illinois 
60680. 

Ryerson 
an Inland Steel company 

ServIce Cet'ltl'rs In; Boston. Buffalo. Chanone. Chanat1C(X)<l. ChICa9Q. CII"IClIlnatl. Clt'velJfl(I. DallaS. Dr"'o't'f. DrtfO't. He ~ton.l!ldIanapdls.~ C.ty. 
Kansas Clty.losAngeIes. M,lwaukee. Mln~apOlls. PtHladelptlla. F'ltt5I>Urgh. St. louis. San FI'iII"ICISlv. Seattl-. SpoKanE Tulsa. w"alfl9',)I"(I. 



WHAT 
EXECUTIVES 

ARE READING 
TODAY 

2281 Men.glng Wort-in-Proce .. 
InYentory 

A practical reference bcIoK that provides 
the theories , models, mathematics, and 
practices for managing, planning, and 
controlling WIP inventory. It's the first 
book on the subtect to integrate the 
accounting, engineering, purchasing, and 
production aspects of WIP inventory. The 
book shows hOW' to eliminate W1P 
Inventory problems, improve production 
efficiency. decrease congestion and 
product damage. and enhance on-time 
deUvery. 
Hardbound, 240 pages ......... $33.25 

RSS Future Focus: Advancement and 
Le.dershlp Stnltegl •• 

Should you plan your career-or just let it 
hap'pen? Are you using strategies that 
build success or deler advancement? 
What characteristics do you need for 
leadership and how has today's 
management role cha~ed? These are 8 
few of the topics you'll lind discussed In a 
sedes at art;cles ranging from career 
planning to executive management skills. 
Softbound, 117 pages ........ . . $18.00 ... 

flow 

be a more 
Two volumes .................. $25.00 

R88 Herzberg on Motiv.tJon 
Frederick Herzberg. the humanist. takes 
on scientific management in classic 
artldes that show haw the inherent. 
human ro:ots of producti,!,ity ~n surface 
to maximize work and minimize labor. 
This book points the way to effective 
leadership in a period of psychological 
depression. 
Softbound. 51 pages ........... $17.50 

M85 Sale. Men.~nt By Obiectlv .. 
Researched and wntten by1lie Father" of 
M.B.a .• Dr. George Odiorne, this book will 
help you and your saless18" double your 
productive power with half the effort. MBO 
has been extremely successful for 80% of 
the Fortune soocompanies that have used 
It. Now. Dr. Odiorne has applied this 
method to specifically meet the needs of 
sales management. 
3-Ring binder, 318 pages ........ $91.50 
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tei:hnology, financial , insur
ance, and service companies 
provided the biggest raises 
this yearand plan togive the 
biggest hikes ne>.t )'ear; and, 
by region, companies on the 
West Coast gave the biggest 
raises this year, firms in 
norlh ce ntral states the 
smallest,a pattern Ihat is ex
pected to be repeated in 
1985. 

Cammunlty·based 
PPO-a U. S. first 

A network of San Diego 
County physicians and 

hospitals has agreed to ac
ce pt reduced reO's in ex
change for prompt payment 
and an expected steady now 
of patients. Described as the 
country's first community
based Pre ferred Provider 
Orga nization (PPO), it was 
developed by a strong coali
tion of business, labor, hos
pital , physician, and third
party-payer representatives. 
It was begun in July by the 
Community Care Network, 
a no n-profit corporation, 
and will promote the appro· 
priate and efficient use of 
heaith-care services. 

EPA sues 64 lor 
leaded·gas abuse 

The Environmental Pro
tectio n Age ncy (EPA) 

curre ntly is prosecuting 64 
auto mot iv e fl ee Is f o r 
tampt'ring with their emis
s ion-control devices and /or 
pumping leaded gasoline 
infO a car designed for un
leaded fuel , says RUlfzhrlmrr 
Rrpor/5 on Trouspor /olio" 
newsletter. Among the suits 
are one fo r $330,000 against 
Atlantic Richfield Co.'s 
Philadelphia fleet and one 
for 5182,650 against louisi
ana- Pacific Co rp .'s 56-car 
Po rtland, Oreg" fleet. The 
EPA warned those fleetSlhat 
- mis fuel- thai the money 
they' re saving now will be 
less than they'll pay in repair 
costs and/or EPA fines later. 
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Why' 
gooaguys 
finish 
first. 

It used to be that the more 
metal supplier.; you had, the 
safer you were. The logic was 
simple: If one didn't come 
through, another would, 

Times have changed. 
Drastically, Today, metal user.; 
cant wait for vendors who can't 
get it right the first time, Result: 
companies are consolidating 
their supplier bases by placing 
more business with fewer. more 
reliable "Class A" supplier.;, 

Before you miss the chance 
to line up the best metal sup
pliers in your area, take a close 
look at who's available. Then ask 
yourself a Simple question: Who 
are the good guys? 

Good guys are better 
prepared. 
A good service center carries a 
good-size inventory-enough to 
fill almost any order from stock, 
Quickly, And nobody carries a 
bigger inventory than Ryerson, 

Ryerson st 
6OOmili io 
aluminum 
shapes anc 
our 2510(( 
country an 
and back€{ 
regional dE' 
local Rye!'!' 
what you r 
it's not far 
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We'll 
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your own 
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your mete 

5ervKe centers Ifl: Boston. Buffalo, Cllal1otte. Chattanooga. Oll 
Kansas (ity.losAngeIes. Milwaukee. Mmn.!apohs. Ptuladl 

FOR' 

The "'anagement Speclallntlrlst Series 

OROERTOU. FREE 1-800-321 -7003 
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Executive hiring 
hits plateau 

Executive hiring, which 
has btoen 011 record levels 

for the last year, reached a 
plateau In the third quarter, 
Korn / Ferry International 
reports. "The economy ap
pt'.us to have stabilized at a 
high l{'wl, and companies 
are waiting until after the 
fall election to decide 
whether to opt for more ag
gre5sive expanSion," says 
Lester B. Korn, ch;lIrman of 
the executive-sea rch firm . 
Through the first nine 
months, maJOr corporations 
hired senior execullves 
(those earning 575,000 or 
more annually)at a pace 29% 
ahe-ad of a year earlier, 
Korn , Ferry's quarterly sur
\-ey mdlcates. Demand for 
CEOs represented a record 
13" of totill hitlng dunng 
the thltd quartN. "Job op
ponunltlesand vacancieslO
day illTe- at the top oIlhe cor
porate bdder," Mr Korn 
sap. 

A female variety 
of bracket creeping 

The Increast' In working 
women contlnu('S toalter 

the national {'conomy, re
ports the Conference Board 
Ne-olrly 53'1 of all women are 
working outSide the home 
(up from 43" In 1970), and 
working women will ac
count for two-thirds of ailla
bor-force- growth dunng the 
current decade They'r{' rap
idly boosting mode-sHn
come families into the- mld
die- .lind dnuent bracket~. 
Ove-r two-thlnis of the wives 
In 530,OOO-t0-535,000 fami
lIe-s work, and more than 
70'\ In hou<;t'holds With In
comes of 540,000 10 550,000 
work But the eJirnings gap 
bt>twt'{'n men and women 
remains, the Conference 
Boa.rd says Women rna nag
ersJind administrators earn, 
on averJige, only about half 
ofwhat men in these types of 
lObs are p.1ild 

Who smashed 
this car? Nobody! 

A uto-body inspection is 
getting some new wrin· 

kles, as U. S. automakers 
seek 10 improve quality and 
appearanct'. The same car 
appears in both pictures. It 
wasn't wT{'cked after the 
photo on the left was shot. 
The photo on the right WiJS 
ffiilde through a Dif
fracloSighl, manufactured 
by Diffracla Ltd., Windsor, 
Ont The viewing instru
ment TI'Veals stretch marks 
in thesht"t't metal. Small but 
powerful halogen lights 
around Ihe frame of the in
strument make irregu
larities Visible to inspectors, 
who now depend on sight 
and feel. About 20 of the 
units have been shipped to 
automakers in the U. S. and 
Sweden and to three sheet 
mNal suppliers. 

Sales help tor 
U. S. exporters 

A merican exporters will 
be getting Increased ex

po!>un.· overseas, thanks to 
Thomas Publi s hing Co., 
New York-based publisher 
of the Thoma, RrSl5lrr. The 
firm is making 1,000 sets of 
its 1985 edition, the 751h an
niversary issue, available to 
the State Dept for distribu
tion 10 strategic business in
formation and buying cen· 
te~ around the world . The 
department is conducting a 
survey in conJunction with 
the Comme rce Dept to de
termine the ·optimum 10-

c3tions· for distribution . 
Th(' 1985 l'dition profiles 
more than 120,000 U. S. 
compilnles undt!r 3bout 
50,000 product and St'rvice 
ht!.ldings. 

Competitiveness 
is top salary Issue . 
"pilying compettttvely is 

the most Important is
sue· in dt'lermlOing budgets 
for salary Increases, says 
Fred Crandall, a principal 
With Sibson &; Co., Prince
ton , N J., compensation 
consultan ts. Sibson's 11th 
annual salary-planning sur
vey ranked the- com
petitivem.·ss of the current 
compenSiition program first, 
followed in order by com
pany profits, anticipated 
budgets for raiSt!s ill other 
companies, the rate of in
flation , .1nd collective-bar
gaining .1gre-ements 

. •• and it'U take 
less to compete 

Slbson'S survey revealed 
that thiS ye-ar's aVNilge 

6.6'1- salary incre-aSE' Will be 
followed by 6.5' next year, 
the two lowest increases in a 
decade, but still ahead olthe 
anllcipated inflalion rate. 
Other findings 32't of the 
respondents have extended 
or are considering extend
ing the use of incentive b0-
nus plans, compared w1th 
23% a year ago; 7% of the 
companies have fle",ible
btonefit plans in place, With 
19% considering imple
menting them in 1985; high-

technology, financial. insur
ance, and service companies 
provided the biggest raises 
thisyearand plan togive the 
biggt'St hikes next year; and, 
by region, companies on the 
West Coast gave the biggest 
raises this yea r, firms in 
north cen tral states th e 
smallest, il p<lttern that is ex
pl'Cled to bl' repealed in 
1985. 

Comm ... lty·based 
PPO-a U. S. IIrst 

A network of San Diego 
County physicians and 

hospitals has agr~ to ac
cept re-duced fees in ex
change for prompt payment 
and an expected steady flow 
of patients. Described as the 
country's first community
based Preferred Provider 
Organization (PPO), it was 
developed by a strong coali
tion of business, labor, hos
pital. physician, and thi rd
party-payer representatives. 
It was btogun in July by the 
Community Care Network, 
a non-profit corporation, 
and will promote theappro
priate and efficient use of 
health-care services. 

EPA sues 64 for 
leaded·gas abuse 

Tht' Environmental Pro
tection Agency (EPA) 

cu rrently is prosecuting 64 
automotive fleets for 
tampering with their emis
sion-control devices and l or 
pumping leaded gasoline 
Into a car designed [or un
leaded fuel, says Rllnzh(lmrr 
Rl'porh on Transpo"ation 
newsletter. Among the suits 
are one for 5330,000 against 
Atlantic Richfield Co.'s 
Philade-Iphia fleet and one 
for $182,650 against Louisi
ilna-Pacific Co rp .'s 56-car 
Portland, Oreg .. fleet. The 
EPA warned those fleets that 
" misfuel" that the money 
they're saving now will be 
less than they'll pay in repair 
costs and/or EPA fines later. 
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Either the U. S. 
and other 
countries 
where wages 
are high must 
embrace 
computer
integrated 
manufacturing 
or they must 
accept that 
their 
manufacturing 
costs will be too 
high and that 
their product 
quality and 
reliability will be 
too low. 

Mr. O'Rourke Is 
p(9sident and chief 
operating officer of 
AJen-Bfodley Co. 

----toEXECUTIV---E ---
EXCHANGE 

Industrial automation: not whether I but when 
By J_ TRACY O'ROURKE 

C omputer-integrated manufacturing 
(elM), from a technologICal pomt of 
view, is here with us today. But I doubt 

that even len. of our domestic industrial plants 
now Opl' rating really have fully computer-inte
grated manufacturing and processing, managed 
with sohwareand communications. 

The excitement surrounding CIM, however, is 
(ilT greMer than that s tatistic would suggest, and 
the reason for it is very simple. Either the U. S. 
and other countries where wages are high must 
embrace computer-integrated manufacturing or 
they must accept that their manufacturing C05ts 
will be too high and that their product quality 
and reliability will be too low. Absolutely. We 
cannot compete with people who pul things 
together at 25c or JOe an hour for direct labor. 
Our direct labor costs must become a non-issue. 

If we are to continue to succeed as a SOCiety, it 
must be as a manufacturing SOCiety. We cannot 
survive and pr05per long as an information soci
Ny alone; i( we were to try, pretty soon all we 
would be manufacturing would be credit cards. 
so to speak. Excuse me-in the future they 
would bedebit cards. 

I don't think that this or any other advanced 
socielycan survive in the long-term future with 
its capital involved in just making debit cards
ju!tt processing information. 

I don't know that we nero to becompetitive in 
cvery manufacturing industry in the world But 
I feel that we must rely on industrial automation 
technology if we are going to continue as .1 

successful economic power. That's the kind o( 
leadership we must offer-manufacturing 
goods and services al the lowest poss.ible C05t 
and the highest possiblt' quality. 

QU.llity is fr~ . Every improvement you get In 
quality in your manufacturing oper.ltions re
sultsin improvement in quality in your product. 
Productivity gains and quality gains go hand in 
hand. And you achieve both with the appropri
ate computer-based methods. The Japanese have 
proved that. In fact , i( the Japanese had not 
occurred naturally. U. S. businessmen should 
have had to invent them , They have driven us to 
do the kinds of things we're doing right now 
that we should havedonea long time ago. 

Let's look at the technologies related to com
puter-integrated manufacturing. Ten or 15 years 
ago there was no technological solution (or dis
tributed control or any reasonable c05t-bene(it 
rationale for it. Today, both exist. there is a 
reasonable cost-benefit solution to distributed 
control. 

The next issut' is faclory communicalion. 
We've had the capability for some time, but the 
cost was prohibitive. Now we're doing thingson 

iI single chip that Just ' .... 'oor Ihret' years ago took 
fIve or silo. pnnled circuit boards. These chips 
will become standard items. produced in bil
lion-piece volumes, and COSts and prices will 
descend accordingly_ 

So the technology for distributed control ilnd 
for communications and the cost benefit are 
here today. 

The key issue today is liming-that is, when 
the user truly wants his manufacturing envi ron
ment adapted to computer-integrated tech
nologies. Theadaptiveconlrol to he1pbring this 
about IS hNt' now Th ... quality of the sensors 
available today. in terms of the amount of work 
that they cOIn do in feeding back information on 
a closed-loop basis at wry high speeds, is very 
high Such sensors will be ~ key part of the 
low-cost, high-qu~lity ClM facility. 

The factory of the (uture is "rriving by de-
g~ In manufacturing, pl~nts hke the new 
Windsor (Ont"rio) Chrysler Minivan (~cility 
"nd newly automated General MOlorsand Ford 
operations are helping to lead the way. The new 
U.S Stt'el Corp. continuous casting plant in 
Lorain. Ohio, IS an e)"cellent e).ample in that 
b;asic Indu<;try Such companies as Shell in pe"
troleum, Weyerhaeuser in lumber. Anheuser
Busch in brewing. PIllsbury In (ood products. 
and slmilarrompo1nle5 are setting the pace. 

Few. if any. compames are accomplishing the 
task OVt'rnight 

A!t an e).ample. our own finishing opt'r~tions 
.ue alre.ldy highly automated. And in our pro
grammable conlrollt't business we design the 
printed circuit bO.lrd<; with computer-based 
eqUipment, digll17e the board with a computer, 
t;ak!' the digiti7.~ tape ilnd send it through the 
tell'phone lines to the (actory and into the ma
ch ines. 

Soon wl."ll be ilutomilticilily assembling motor 
stilrters at a rate of 600 an hour in an unmanned 
envlronmt'nt and without inventory. A control 
room will type in individual orders. Each order 
will be assembled. pack.lgt>d,and invoiced auto
matically. 

The<;e kinds of computer-based manufactur
Ing I~hniques permit a company to target its 
coc;b, add a reasonable profit (actor, and assure 
that the fir<.t unit through the process will meet 
the cost target And they assure customers of 
high quality at a competith-e price. 

We disagft"i' w1lh thO!;{' who contend that the 
U. S. can rely on agriculture and information
processing Industries alone and remain a ma.ror 
economic power It will remain absolutely es
<;entlal to demonstrate a capability to produce 
goods, as well as services, at the lowest possible 
cOSland the highest possible quality. • 
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The quest for safer Cadillacs never ends. 
That quest has led, In 1985, to the 
largest otfenng of safety features In 
cadillac hIStory 

New center hiQh-mounted 
stop lamp. 
ThIS new fearure grves following 
drM!rS additional warning of 
b"aklflg It 15 standard on the 1985 
De VII." Fleerwood and Fleerwood 
5eventy FIVe limouSine 

The 1nner ShJeId" windshield. 
The '1mer ShEld" windshield 15 
designed to greatly reduce the pos
Slbliltyat faaal cuts and lacerations 
rf an occupant contactS the Wlnd
~ 111 an accident It also helps 
P"everlt glass splinters from enter-

Ing the passenger compartment 
due to outside Impacts The "Inner 
Shield" Windshield helps protect the 
most Important commodities of 
all you and your passengers. Right 
now, supphers can produce enough 
"Inner Shield" wlrdshJeldS to satisfy 
demand for every seville Elegante. 

N ew automatic day- ntght 
miN'Of' option for added 
convenience. 
Here'S an Inside realVleW mirror that 
electronICally detects glare from fol
IcI'N1ng headhghts and SWitches the 
mirror to the rK)I'l-glare or night 
mode The automatiC day-l1Ight 
In5Ide realVlE'W mirror 15 available 
on most 1985 (adillacs 

Quality is just onE reason WE say ... 
Best of all ... it's a Cadillac. 

mJ 

Another reason to use your 
Cadillac's seat belts: 510 ,000. 
Every new 1985 cadillac delivered 
by a Cadillac dealer In the United 
States comes with a one-year, 
510,000 seat belt insurance certifi
cate from MIC General Insurance 
Corporation at no additional charge. 
see your dealer for details and 
buckle up every time you drive. 
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WHEN THE SHUTTLE 
LIFTS OFF, OUR FEAT 

IS FIRMLYON THE 
GROUND. 

Geltlng free of earth means exactly that. 
Overcoming gravity. Leaving earthborn con 
taminants behind. 

Thafs "';'y, befOl'e liftoff, NASA uses a Nilfisk 
HEPA-filiered industnal vacuum to eliminate 
Inevitable contaminants In the cargo bay area. 

PROTECTING CARGO BAY INSTRUMENTS 
AND EXPERIMENTS. 
When preparing a Shuttle for liftoff at Cape 
Canaveral, there's always the chance that the 
ambient air will contain particles of sand or 
dust which will affect the Shuttle's cargo bay 
If'Istruments and experiments. Microscopic 
dust and sand particles could interfere with an 
entire experiment, creating enormous quality 
control problems. 

The Nllflsk GS 80 vacuum, 
with Its ability to capture ultra
fine particulates, down to and 
Including 0.3 microns In size, is 
the logical choice for NASA. It 
0; the smallest, lightest and 
most versatile Industrial vacuum 
on the market today. 

ON LANDING, TOO. 
When t he Shuttle returns to 
earth, one of the first assign
ments IS to get thiS 93-ton 
spacecraft to land In as short 
a distance as poSSible. To do 
tl>s, super-lightweight beryllium, 
with ItS high tenSile strength, 
IS used as part of the braking 
system. However, beryllium is 

one of I he most toxic substances known to 
man. And replacing the brake pads without 
exposing the ground crew to toxic beryllium 
dust is a major concern for NASA 

That's why NASA has chosen the Nilfisk 
GS 80 to vacuum thoroughly and safely the 
liberated beryllium dust from the brake assem
blies before replacement. 

NILFISK, DEMONSTRABLY BETTER. 
You can have this same protection that NASA 
depends on for your own plant or clean room. 
Control and dispose of ultrafine particulates, 
both toxic and nuisance, even bacteria-sized 
dust, down to and including 0.3 microns in size. 

Nilfisk vacuums can remove 99.97% of 
all particles, down to 0.3 microns, that contam

inate clean rooms, pharma
ceutical processes or other 
highly sensitive work places. 
And they can reduce the dangers 
of occupational exposures to 
toxic substances including 
asbestos, nickel, silver, lead, 
chromium, arsenic, silica and 
their components. 

Let us demonstrate all 
the features that make Nilfisk 
the best industrial vacuums 
there are. If you're chOOSing 
now, call 21S-647-6420. Or 
write Nilfisk of America, 224 
Great Valley Parkway, Malvern, 
PA 19355. 

Nlfisk is demonstrably befter. 
Make sure you see for yourself. 

NILFISK. 
Dust Collection SpeClallSIS Smce 1910. 
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LABOR 

Win· Win? Almost 
A uto and coal ~~~se::t:.l~a~bor pace/,. _..,~ 

UAW {'rl.'sid",II' 01l't'II Bil'iJrr (secolld /rol1l nglrtJ dif;(rl~ "argall/lIIg prog't'~ dUrlI/.\; Q 

break Irolll /ll'gotialiolls. 

By PAUL G. ENGEl/ It's 11 cliche, to be 
sure, but the Ullited Auto Workers 
(UAW), General Motors, and their 
countt'rparts in the recently compieli'd 
coa l negotiations seem to have come 
close to achieving the elusive "win
win~ goal that's often mentioned but 
seldom, if ever, mel in contract talks. 

the fact ·that neither side tried to out
macho the other: made for reialivt'ly 
smooth discussions 

These latest talks, adds Peter Na
varro, a researcher with Harvard Uni
versity's Ent'fgy & EnVironment Polley 
Center, art' the firsl lime In recent 
memory in which Mthe industry hasn' t 
shot itself in the foot, there aren ' t a 

FINANCE 

Debt· heavy 

whole lot of Lee lacocas In tht COlI 
companies. " 

Similarly, both tht' UA\\' OInd GM 
concluded that th(' pOISI couldn·t bt 
prologue Ihls lime OIround, bt'IU!'o't'SAr. 
vid JOUppi. an .ulO IIn.lyst b.iistd in 
Grosse I~Olnlt·. Mlch 1"h('rt'was. I"l'.l!. 
iutlOn thai the 1979 OIg~mt'nt W~ 
defective; II couldn' t hllndle th(' '.pi
nt!'Se' or the rec~lon: he .says Th~ 
time, bV tackling tough IS6Ut'5 ~id-on. 
Mlht"}'ve so ..... ed the t.e@ds for .nothrr 
good .Jgreemenl In 1987; they'lI both 
sldl bf' plaYing on theume field" 

HURDlES. While .11 tilt' pirtl" I~ 
Justifiably Irumpellng IIlt'IT rtSpKtiw 
galns-establlshm",nt 01 • billion-dol
lar ·,ob-opponunily bo1nlr: to lId .ulf; 
workers dlspl.Jct"d by .utomaliOn or 
outsourcing, mod~t wagt .. nd pt'nston 
hikes, heollth -co!>t·contammtnt l.n
guage, cost-ol-hvlng adjustment !"tltn
tion, and overtime penalty pro· 
vlMons-therl" arc somt remlll\ll\g 
hurdles 

The coal olgrff"mf'nt ·d~n't doan)"
thing for .:tut-of·worl mlnt'rs: con
cedes Mr Lawson In ~ml" ~Ifitld 
loa Is. un('mplo),ment is runnlngclost 
to 4O't The UAh' dCJIdline for.nOlgrrr
menl at Ford p.15M"d l.bl Fnda), and 
there 1& .. Iso toll!.. of .. n l".,ly rtOpt'nfr 
on thl~ hrvslercontrOict 

Still. th ... ' folct thdt 1""0 oithe natwn's 
ma,artr .. de unlon~ clln gft through WJ

ler<.hed nt"golultlon~ withoul dt
blhtatlng worl.. Slop~gn bod" ",'ril 
forSlmlldr talM In coming monlhs • Given rt'Cent labor history and cur

rent economic conditions, that's some
thing of a su rprise. The United Mine 
Workers (UMW) had walked out of ev
ery set of coal talks dating back to 1966, 
and President Richard Trumka buill 
this year's negotiating strategy around 
a lin{'-in-Ihe-sand nonconcessionary 
platform. Likewise, rank-and-file auto
workers were in a surly mood after see
ing 1982 wage givebacks contribute to 
record-breaking automaker profits this 
year. (Indeed, huge numbers of auto
workers remained surly as the agree
ment got some rough treatment in rat
ification votes.) 

But financial health remains good. 

THE REASONS. So why no fractious 
strikes? A combination of hard-nosed 
but enlightened personalities, com
mon sense, and the stark realities of 
worldwide competition staring both 
labor and management in the face 
averted all but the brief GM walkout. 

MBoth sides realized that they're los
ing markets" to both overseas concerns 
and non-union operators in this 
country, says Dale Lawson, a former 
UMW staffer and now senior labor
policy analyst for Government Re
search Corp., WaShington. That, plus 
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By MARILYN MUCHI The economic 
Tffovery has given corporoltions mort' 
liqUidity than they hilve had in years. 
Afterta)' profits for 1984's second quar
tt"r were 5197.6 billion, more than a 
100% incrcaS(' (rom 596.6 billion in 
1982's fourth quaner, when the latest 
rect"ssion endt'd 

The strong profit position has given 
many compames surplus cash, With 
cash flow far outstripping spending for 
inventories, plant, and equlpmenl 
Nonetheless, a closer look at corporate 
balance sheets suggests to some ana
lysts that the financial pictun' is not as 
rosy as it appears, 

During the early phase of past econo
mic recoveries, corporal IOns have typi
cally restructured their balance sheets 
by paring their short-term dt'bt 

through long-term bond-mui.el bor· 
rOWlngs and equlh' 1§Su.lnCt' Hov.'tVtr, 
Ihl!> lime around, that rf'§lructuringNs 
)'t'I to occur. Conwquentl\', m.ny com
panies contInue 10 c.rry hefly debt-tf; 
eqully ratios With II disproportlOnatr 
amount of thelrdebl burden!>l('mmlng 
from shari-term borrOWings hom 
ba n l..s or the com mt'rcl.d-pa ptr mii\lrLeI 

SHYING AWAY. CorporOlIt't~a5U",1'5 
have shied .WiIV from Ihr bond !lUrkel 
because long-term Inlefbt r .. les h.\'I" 
nOI come down to OIur,,('II\'1" In'tls 
Moreover, "Iock-molr"t'l priel'S h .. vrn'l 
ri!-en enough to warrant .J surgt' Il\ 

eqully Issuanct' 
The ht'avv relt,lnce on short·lrrm 

debt caused short-term buslnl"SS crtdit 
outstanding to n"E' more Ih,ln 531 bJl
Iton dUTIng 198-1's flfst h.otlf, almost 
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BUSINESS 

DEPT STU TOPS EQUITY 
Dept.to.eqity ratios n nonrilcncia1 corporations 

8L-~~~~~~~~ ________________________ ___ 
four lime<; the amount ildded during 
th" prt'Ct'dlng si.\. months, calculates 
M.anufacturt'r'S Htlnover Trust Co., New 
'(o r~ 

York economic-consulting firm that 
bears his name. He predicts more at
tractive earnings growth combin .. d 
with good cost controls nexi year. 

"This suggt'Sts that some companit'S 

TELECOMMUNICATIONS 

may be able to work out these large 
debt run-ups, assuming the forecast 
works out,~ Dr. Shilling explains .• 1£ 
we have more adverse conditionS,lhen 
we'd be looking at some basket cases.· 

Indeed, in terest ratt'S will c~p up
ward toward the end of the year, but 
analysts say the increase won't be su f
ficient to create problems for borrow
ers. For example, Dr. Henry Kaufman, 
chid econom ist at the New York in
ves tment-banking firm of Salomon 
Brothers I nc. , predicts that the federa l
funds rate (the rate ban ks charge each 
other on overnight loans) should rise 
from its present level of I P!4%-loll ¥..% 
to 11v'2%-lo-12% by yearend, with the 
prime or base lending rate edging up to 
131/..% from itscurrent 121/..%. 

Th e projected interest-rate increases 
-arc not worth worryingabout~ for cor
parate borrowers that have taken ad· 
vantage of the banks' variable· rate 
loans, Dr. Kaufman says. '"These projec
ted interest-rate rises provide no pen
alty for having borrowed short, consid
ering the current levels of long-term 
rates.- • Th;H could spell trouble (o r some 

companlM. d, .as ManufOlcturefS Han
O\ler sugg~h. the "hIgh-waiN mark~ 
for corporalI' earnmgs gams has been 
~.khe-d .and if oU llays lor IRv('ntories 
"nd cilpJtat l'qulpmenl rema in Sirong 
enough to prompt ill heavy reliance o n 
ellltom.l sources of funds. 

IBM rings up ROLM 
"While the t(' lurn of co rpo ralI' 

Amt"tln 10 Ihe debt milrkets docsn', 
nKHS.'Inly have to be harmful 10 cor· 
porate financial ht'alth-espccially if 
IOIoH"r CIl'iI and lor longer- term debt 
thin (curren llyj OUls l,lndlng could be 
OicctwM'd-ln todily'slofty interest·rale 
environmen t. II prob.-.bly is: the bank 
warn.!-

If .. 110ft-term fdles nse sharply next 
}"l·u.tht' largt' debl-scrvicl.' burden Ihal 
'iOme compaml':i are ca rrying could 
hurt Ih~lr bottom II ncs E'V('n more, sug
&t"'ots Dr Sung Won Sohn, M'mor vice 
prnld .. nl and chler economist, Nor
\.'~ICOrp Minneapolis. 

NOT 'WORRI$OMIE'1 Oth('r econo
mn,u arf' more ..anguin(', particularly 
In light of Ih~lr lorl"Casl~ for the nexl 
_l.'r.1 mOfllh .. The highly I .. veraged 
"Iu.l,on , .. not Ihe "worrisome prob
wm II wa'llwo or Ihr(>(' years ago when 
pr\'I(lh w~re :iubsl.ntially lower,· ob
M"", ..... Dr ucy HUflI,.n executIVe vice 
pfl"S.drnl and chief ('('onomisl 011 the 
N-.-w Vor" W'C'Urihes (Irm of Carroll, 
McEnlt'f'&: McClflley 

Morl"ov('r. It would Iilke a steep 
dO\oVnturn In rorpora tl" l'arnings for lhe 
1t'Yt'raged Iluallon to worry analysts. 
M(>t.t [mannal wvant!'; concur with Dr. 
A Cary Shilling, preSident of the New 

T ntentions unclear. Most rivals happy. 
Iy MARK L. GOLDSTEINI When IBM 
Corp. reilchi'd out two weeks ago ilnd 
permanently touched ROLM Corp., 
virtually the entire telecommunica
tions indus try slarted to ring. To some, 
the unexpected $1.25 billion purchase 
of the Santa Clara,Calif., PBX manufac
turt'r merely reaffirmed the wisdom of 
their own market strategies, bulto oth· 
ers it smacked of Big Blue moving an
other step closer to being Biggest Blue. 

There are several reasons why IBM 
acquired ROLM , its first outright pur
chaseofanother company in more Ihan 
20 years. Some experts deduce that 
IBM 's already substantial 23<;\ hold on 
ROLM wasn't s trong enoug h to give it 
control over rese<lrch and product deci
sions at the fiercely independent com
pany. 

Rumors abound that ROLM 's 
advanced digil<ll switch ilnd ils voice
messaging system, Phone Mail, were 
no t being developed fas t ooough or 
marketed to IBM 's advan tage. IBM, 
typically. r .. fused to comment. 

LAST·DITCH EFFORT? Still , others 
see the purchaseasa last·ditch effort by 
IBM to muscle in on advanced PBX 
(private branch exchange) tt-chnology, 

which handles voic .. and data traffic in 
offices. It is a s trength conspicuously 
absent from the computer giant's grip. 

- More than anything e lse, many 
people see the ROLM purchase as a 
window into IBM and its problems/ 
says Will iam Zachmann, vice president 
of techno logy assessment at Inter
nat io nal Data Corp. (I DC), Fram 
ingham, Mass. In fact, some observers 
believe the acqu iSition was IBM's final 
chance to be a player in the PBX mar
kel-particu larly before a much-pre
dicted shakeout occurs among the ven
dors next year. 

Eastern Management Croup, Par
sippany, N. J.-based consu ltants, esti
matesthatl985will wilnessa 30% drop 
in new PBX sa les before they riseagain 
in mid-J986. Says Al Fross, vic .. presi · 
dent: "Un til they (IBMI bought ROLM, 
there were no definite survivors we 
could predict, except for AT&T: 

IBM may also have been pushed into 
the decis io n. Last month, Wang Labo
riltories, the Lowell. Mass., office-auto
mation company,announced it had de
veloped a voice- and data-int .. grated 
workstation with a sta rt-up PBX ven
dor named Intecom, located in Dallas. 
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Wang owns 20% of Intecom. 
CULTURE SHOCK ? At the same time, 

reaction is mixed on how much ROLM 
will benefit from its new parenl. For 
example, its h igh ly touted corporate 
culture, comple te with swimming 
pool. blue jeans, and paid sabbatica ls, 
may get toned down, causing problems 
and dt-'partures. 

Naturally, ROLM will benefit from 
18M's massiw clout in Sides and ma r
keting-particularly among major cor
porations, which it oftl'n has trouble 
selling to. No doubt it will also take 
advantage of the vast resources now 
available for research. 

But some o bserve rs say ROLM 
jumped at the chance because its real 
growth is now in the past. Profi ts were 
up only 6% last yea r, and the com
petit ion has become much tougher 
since the company started 15 years ago 
in an ab.1ndoned prune shed. The di
v€"Stilure of AT&T unleashed seven re
gional Bell Operating Companies, 
along with recent start-ups such as 
Ztel, a four-year-old Vl.'nture in Wil
mington, Mass., that makes the so
called fourth-generation PBX, which 
integriltl'S voice and data by combining 
the telephone-switching system with 
local area networks. 

COMPETITORS, There has also been 
much discussion about how the pur
chase will affect other players in the 
telecommunications industry. 

August David, at Walter Ulrich Con
suitants, Houston, predicts that a nurry 
of similar marriages will occur in the 
next 18 months. "It opens a whole new 
world for the hardware manufactur
ers," he S<lys. Companies such as Wang 
and NCR, which own portions of In
tecom and Zte!, respectively, could 
move to strengthen their hold. All four 
current ly deny such a move. 

And the ma rket itself is bound to get 
togi'ther. "A yeilr from now, we're not 
going to see all the same p layers re
maining," says Eastern Management's 
Mr. Fross. But those companies that do 
survive will be well-positioned for the 
upswing in PBX sail'S in 18 months. 

Additionillly, many of the smaller 
companies predict that IBM's move 
will hi'lp their sales. "'What il does/ 
says Peter Anderson, president of Zlel, 
"is legitimize PBXs as the key element 
in the future of oUice automation. IBM 
has a way of blessing a product." 

There is one company, however, that 
is less than happy about the acquisi
tion: AT&T. To AT&T Information Sys
tems (ATTIS), the pu rchase gives un
fai r advantage to the No. I adversary. 
"' magine the outcry that would have 
occurred had AT&T sa id it wasgoing to 
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make a similar purchase," an ATIIS 
spokesman says. 

In addition to ROLM , observers 
point out IBM owns 6~ of Salt'llilt' 
Business Systems, a long-dIstance car-

TRADE 

rier, as well as 21Yt of Intel, a productr 
of microprocessor chips. Complains 
Ihe ATIIS spokesman: "Whal's to ketp 
them {IBM) from beingiusl hl,;e thtold 
Bell System?" • 

Tighter fist, open arms 
IMF conference hears f rom President Reagan. 
By DALE w. SOMMER/ "Freer trade" 
was Ihe gospel according to Ronald 
Reagan preached at I"SI month's ml'el
ing in Washington of the InternatIonal 
Monetary Fund (1M F). 

Soundsgood from a pulpIt, but many 
of the 12,000 officials in congregation 
representing 148 countries shll went 
aWilY nonbelievers. They have prob
len'is of their own that , for example, a 
larger collection plate would have 
gone a longer way in solving But Mr 
Reagan, under pressure from forces al 
home, refused to raise the U. S:s · fair 
share" contribution to the IMF's World 
Bank and blocked ef(orls to raise Ihe 
total ante from Ihe $9 billion mort' an
nually to $12 billion 

Thai hard-line decision will limit Ihe 
financial options of the world 's poorlt'St 
nations, many of whom depend upon 
interest-free loans from Ihe bank. Stili 
other representatives of already indus
trialized countries probably SIghed in 
relief that the President did not decIde 
to pursut' a policy of U. S. trade prolec. 
lionism. 

EUROPE. In European countries, for 
example, growth has been so sluggish 
they could have diSintegrated WIthout 
a receptive U. S. markel for their l'X

ports. Domestic retail Silles in mosl Eu
ropean countries were sluggish at besl 
in this year's firsl quarter and fell off (as 
drastically as 12~ in France)during the 
second quarter, renecling Europeilns' 
uncertainty aboul the fulure, observes 
Manufacturers Hanover Trust Co., New 
York. 

Sluggish consumption has also 
dampened capital investment 10 many 
of these countries, nor is much impetus 
expected from inventory building 
Thus, dependent on export sales-par
licularly to the U. S. since trade among 
themselves is slim-Europe will be 
lucky 10 average 2'.\ real growlh Ihls 
year, compared with laSI year's 1.3'l-

JAPAN. Japan's Situation_low in
flation, low unemployment, ilnd some
what subpar but still·healthy economic 
growth_may appear exemplary. But 
low interest rates there have resulted In 

ma.tOr cap,I,l] outflows from Japan and 
·exlreme unbalance· in liS balanCE' of 
p"yments, says Thomas R. Robinson, 
man,lger-international research, Mer. 
rill Lynch Economics Inc., New York. 
That country, too, hopes to keep up. 
steady flow of exports to the U. S. to 
help maLntaln a pos'tive bal.J.nce of 
tradt' ,a t least on Ihe merchilndise 1t'Vi!1 

MIDDLE EAST. Even the OPEC n~· 
lions, once so sure ollhriving OWlYolS 

markets absorbing their oil exporlS. 
hilvt' (allen on comp.triltivtly hud 
times. OPEC has shifted (rom e5.*n
lIally.J. "'pncemal.er" 10 ~ "pnet" tilMor; 
points out Aida Der Hovant"'i~lan.~Is
tanl economist. Chemical RanI,;. t\ew 
York 

LATIN AMERICA. Latin America·, 
l'(onomles. meanwhile, seem 10 be on 
the mend afler Ihelr "unprt'Ct"denttd· 
de-clines 01 1983. Chemiul economISts 
011'10 nole. Especially hope(ul .... '35 an 
agfl"'t'ment on austerity whIch Argen
tina concludl'd With the IMF Coming 
on the heeisolsimllar~greements¥"Lth 
Brazil , MeXICO, and Venezuela. it 
strengthened hopes that Latin Amen
can countries can advanct' (rom Iheir 
initial strict concentration on re<lucing 
account deficlls to balillncingeronomic 
growth with low InflallOn 10 1985. Ac
c('ierilting e)l.ports. again primilrily 10 

the U. S., are aldlOg many countnes 
toward that gNI. Chemicili B.tnksays 

What's in all of thiS for us? Trilde 
deficits, II"S I'KOgnized, do serw to 
ease inflationary pressures by 1"

creasing competition .J.nd olf5t'ttmg 
whate-ver production bottlenecks m.l). 

occur in ill rapidly growing eronom\· 
points out Ralni Bonnie Ohn, econo
mist, U. S. Chamber of Commerce But 
con\·entlonal Wisdom also SI;ltes tholt 
jobs are losl 10 trade deficits 

This generaliution, Ms. Ohri sar~, 
overlooks the (act that U. 5 e~ports, 
conlrary to all thai has bf<en said, are 
also growing strongly-30'l faster 
than in the average previous postwar 
recovenes. And the in (low of foreign 
capital 10 the U. S is fueling )Obs in 
"other· induslnes • 



In a copier 
by how It doesn't look. 

When a copier works exactJ y 
the way its supposed to work, few 
people notice. 

Which is why an IBM Model 60 
Copier tends to become invisible. 

Its so reliable, people take it 
for granted. 

A computer ins ide helps keep 
it running smoothly. So you gel 
consistently high quality copies. 
And all of the easy-to-use fea
tures you'd expect to find in a 

FOA NFORMATION CIRCLE NO " 

high-performance copier. r---~;'~Se~~~I~;;~;'---- ~ 
But while the IBM Moclel60: Col'ier/Ouplic810r : 

goes unnoticed. theres one thing I . 'n'e,od.oY'oIBliI, t 
I I>RJoI.Dor,. Zr.400P.,...oP...dDri,,,, I 

about it that really stands out. : D ~,,::!,:.,~::::~:::o7'i1. I 
Its price. I 0 ""'_ha,,"_'811 ~.....-.t .. "eall_. 

The IBM Model 60 costs less I " .• ~~~~~~~~~~ t TIllE 
than any copierin its class. · t I COMP,I."'Y 

So if you're interested in buy- I STM~""'AOOR[SS 
ing a copier with great value, : em 

take a look at the IBM Model 60. : ::;:'" ~''' ". 
It could be the best • - --=-=.: The • • . 

copieryou'U never see. = .=..:::§!'§: I hMsibIeCopier L ___________________ ~ 

Call 1H.II/IUM 1800 1H\I ·:uoa .:.. •. I. 
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mallagem~ 
It's here today. And it plays an important showing up further down the line. 
part in many computerized solutions You have the power to identify the very 
we've developed to increase your manu- source of problems and correct the causes 
facturing productivity. So you don't have wherever they occur. In effect, it helps 
to wait any longer to start rr========';"'=i1 eliminate problems before 
building the future into lliEF\JnJREQF\'OliRI'ACI'QRY they happen. This can in-

f DEl'Er\n5 ON QUALIrl od' Id Your actory. crease pr uct Yle s, get Our quality managmlCnllOll,.ltions 
We have several ways to wiU help you improve rid of scrap/ rework stations 

help you improve product 1:f~i~rJ.:~ ~~~,:' and expand proouction 
quality. For instance, the capacity. 
powerful Hewlett-Packard Inroming 10._ QDM/ lOOO can help you 

Vendor Analysis d 
Quality Decision Manage- _"""" s,..... automatically coUect an 
ment/lOOO (QDM/ lOOO), lnlin<IFiMIT", organize the data needed to 
running on an HPA-Series """""AMI",. analyze the critical parts, 
minicomputer, can lead to Warranty Analysis critical processes and the 
high quality in virtuaUyevery relationships between them. 
phase of manufacturing. The information is dis-

QDM/ 1000 automates statistical played clearly on the screen in the form of 
quality control. This gives you a powerful Pareto charts, scatter diagrams. histo-
analytical tool to detect defects early, so grams and control charts. This helps you 
you won't have to worry about problems fine-tune each step of production. Which 



ent's fullJrc is here. 
could take you a big step towards zero
defect manufacturing. 

Proof? We don't just sell our products. 
We use them. Implementing a variety of 
our manufacturing solutions is one rea
son for our own high quaLity output. And 
as our quality improves, we also save 
money. That's right. Our Disc Memory 
Division, for example, is saving $42,000 
a month in scrap and rework charges 
alone. 

Along with QDM/ lOOO, there are also 
hundreds of test and measurement in
struments to help you improve quality. 
And all our manufacturing solutions are 
just a small part of something we call the 
Manufacturer's Productivity Network. 
It's an overall plan designed to bring any 
factory into the future by improving qual
ity and increasing productivity. 

And you don't have to throw out your 

old equipment and computers. They can 
serve as the foundation, while you fit 
together our automated "building blocks" 
at your own pace and budget level. 

Take the first easy step into the future. 
Call your local HP office listed in the 
white pages and talk to a Computer 
Representative. 

Or write for complete information to: 
Hewlett-Packard, Attn. Mike Galane, 
Dept. 015206, 19447 Pruneridge Avenue, 
Cupertino,CA 95014. In Europe, contact 
Michael Zandwijken, Hewlett-Packard, 
Dept. 015206, P.O. Box 529, 1180 AM 
Amstelveen, The Netherlands. 

Productivit)< Not Promises. 

Flio- HEWLETT a:a PACKARD 

BOO:U:U 
FOR INFORMATION. CR:lE NO 16 
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Have you considered 
thread milling or circular form milling? 

We are builders of: 
Planetary thread and circular form 

milling machines 
Conventional thread milling 

machines 

SEND DIRECT FOR LITERATURE OR CIRCLE 23 
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UNIVERSAL MACHINE CO. 
of Pottstown, Inc. 

525 W. Vine St.. Stowe. PA 19464 
(215) 323·1810 



RAILROADS 

Strategy routes differ 
Olle-stop shopping is not for all. 
Iy IRIAN S. MOSKAl/ Wholesale o r 
retaIl' 

It may sound like il distribution sys
ttm for plumbing or eleclrical p rod
uct~, but in fact it's becoming a con
SCIOUS chOIce made by the nation's 
railroads. 

Smct' the ildvent of the new f(,gu
latory climatl', soml' railroads have 
elected to becoml' total transportation 
compames .1nd providl' il retail-Iype 
one--slop shopping sNvice for ship
pt'l'S. Under It'liS <;y!ttt.'rn the rai lway 
provLdt'S all the ~rvice'l connected 
with a freight movement including 
~1('S, billing. customer service, and 
pickup and deiLWry 

Other rallf'Oclds hoWl.' electt'd to fol
ICJW the ~wholt"'>.lle· ,lpproach under 
whIch tht.'V concentrale on the line
h.ulandcOO~ralewlth hlghwaycarri
eu. shipper'!' agents, shipper 
.ISIOCiallons. and freight forwarders 
",'he proVide the balance o( the Iran~ 
pvrtatlOn !.ervice including Ihe Pickup 
lnddcllverv. 

CSX Corp ... nd Nnr(olk Southern 
C(lrp ooth S('("ITl he .. ded toward pro
vldlngone-stopshopplng (or ~hippers. 
MNnwhlle, Burlington Northern Inc. 
.tnd Santa Fe Southern Pacific Corp. 
appear ht'adt'd In thc "whole!>.llc" dir
ectJOn (The Intt'rstate Commerce 
Commission (ICCj must still approve 
tht m('rgt'r of tht' Santa Ft.' wilh Ih(' 
Southern PaCific.) 

CSX· .. recent ilcqui.,"Ion of American 
Commtrcial Lin{'4; Inc. and its water
carrying !umldlary, Aml'tican Com
IJItrdal B.1rgt' line Co., poants the cor
J'CIr.lIlion an the dln.'(1lOn of providing 
retail shopping for shippers. The barge 
line, Tffenlly apprm.·\.·d for acqUisition 
by the ICC. J(HM Ch('ssle Molor [,.
rrm 011 watN and truck lines to the 
CSX rail netwurk. 

Norfolk Southern has now formally 
f,]ed an ;lpplacalion wllh Ihe ICC for 
cLlntrol of North American Van llOe5 
Inc> iI maJOr transporl{'r of household 
811od~, high-value products, and gen
t'fallruckload (relshl Norfolk has ,11-
re~y reached agTffmenl with Norlh 
Amtnc;ln'~ parent, Pt'psiCo Inc., 10 ac
qUire .11 of the molor carrier's out
~undlng common Mock for S315 mil
lion in cash Norfolk says the 
motor-cartier operations of North 
AmE'rican "afford opportuOllie,> for co-

ordination of service" wilh i ts rail
roads, particularly its handling of 
truck load freight. 

"Wo rking together, Norfol k South
er n and North American will reduce 
trans portation costs, enhanci:' oper
ati ng efficiencies, and offer bel ter and 
more econom ica l servicE' to shippers," 
the company says. North America n 
also will provide the trucking line that 
Norfolk Sout hern needs to compete 
wit h CSX and its Chessie Motor Ex
p ress, 

CONTRA. Runni ng counler to the 
purchase of non-rail transportation 
companies by CSX and Norfolk South
ern is the corporate strategy of Santa roe 
and apparently it is at least the short
term management thinking of Bur
lington Northern. 

In April, Santa Fe agreed 10 sell the 
stock of its motor-ca rrier subsidiary, 
Santa Fe Trail Transportation Co., to 
SFn" Inc., a Chicago-based less-than· 
Iruckload and special-commodities 
carrier. No terms were disclosed, but 
Santa Fe Silys the Sille will not signifi. 
cantly impact earnings_ The trans· 
action depletes Santa Fe of its only 
trucking operation . 

As a rule, Santa Fe believes in the 
wholesale approach. To that end, Santa 
Fe reduced thE' number of its freight 
termina ls handling piggyback service 
from 10 1 to 38 last year, while sli ll re
main ing second only to Conrail in in
termodal business. Even wi th the re
duction in terminals, Sanla Fe'ssyslem 
increased the number of co ntainers 
and trailers on natcars from 480,(01) 
through mid-September of 1983 to 
512,000 in the compa rable pe riod this 
yt.'ar 

Burlington Northern Inc., the hold
ing company that controls Burlington 
Northern Railroad, has also Just left the 
Irucking business. Burling ton has 
agreed in principlE' 10 sell its two mo
tor-carrierunits, BN Transport Inc. and 
si);-month-old Federal Transport Inc_
,"'so to SFTT. 

Is Burlington headed away from re
tail transportation services and pickup 
and delivery for shippers? ~Our fu ture 
in trucking still has to be considered at 
the corporate level," Silys a Bu rlington 
Northern Inc. spokesman. "You can't 
read into this that we won' t be in the 
trucking business in the futu re.'"' • 

Prestigious gifts in one 
beautiful . Magnificent steaks 
and meat assortments - same quali ty 
served only in America's most exclu
sive clubs and restaurants. Send for 
8<1 Catalog today. 

Stock Yards 
PacklM Company 
Chlcato 18!13 

Free 
new 
catalog 
shows " 
how 
you'll cut 
building costs 

~ 

\1.1il1O: Armco Suikling Sj'Slt'mS.lnc .. IlepI. 
\1 B-fl::H (I().l;), P.O 80~ 1010. Cathedral 
:>utlon, Roston. 'l" 01llS 
Or call TOLlrfREl: 1-800/231-1054 
(Ohio: ]·800' Hl-.nS) 

.---. ARMCO 
ARVCO BUILDING 

SYSTEMS 
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BUSINESS 

EXPORTS 

FSC replaces DISC 
But is it incentive enough? 

administt'ring Dow's export business. 
"'It's all quite manageable," says Glenn 
W. White, the direclor of Dow's lax de
partment. ·For the most part, we're 
finding it's not been very diUlcult-or 
that we're gelling great howls of pro-

test from our commercial (("limo's' 
Nevertheless, at least onE' e_ptn

{'need international corporate COUn
selor is withholding judgment on 
FSC's eff£'CtlVeness as an (').pon ~imu. 
lus_ '"It introduces a novel conupt In 
that it gIVes an t').E'mption [from la\K] 
rather than a dderra!.'" notes Pelt'f M 
Cohen, president of Trident In
vestml'nlS Ltd. Atlanta And only I 
portion of a company's fol't"gn trade lS 

e).('mpted. he s tresses. "Whether or not 
that is enough of a carrol, I don', knOl\' 
yel," heconfl."SSe$. • 

IV JOHN S. McCLENAHEN/ Between 
now and Dec. 15 the U. S. Commerce 
Dept. is slated to hold 23 conferl'nces to 
explain the intricacies of the Foreign 
Sales Corp. (FSC), a Congressionally 
created lax break fo r export-generated 
income that debuts Jan. 1, 1985. FSC 
will replace the oft-maligned DISC 
(Domestic International SaIl'S Corp.) 
tax-deferral device (or exporters that's 
being terminated this year. 

EXECUTIVE HEALTH LINE 

But many of this country's major ex
porters aren't waiting to sit in on the 
Commerce Dept. confabs-which are 
primarily aimed at small and medium
sized U. S. firms-before getting their 
FSCs ready to launch. 

Dow Chemical Co., Weyerhaeuser 
Co., Phillips Petroleum Co., Boeing 
Co., Wl'Stinghouse Electric, and FMC 
Corp.-all in the ranks of America's 40 
largest exporters in 1983-have al
ready chosen to make the switch from 
DISC to FSC. The basic reason: they 
can't afford not to. Having a tax ex
emption for part of their export income 
is a vital trade incentive. -We didn't 
have any choice ... but to go for the 
new setup,- explains a Boeing spokes
woman, a statement that is echoed 
across industry boundaries. 

The process, however, is not a simple 
"" paper~ transaction. Among other 
things, to qualify for a tax exemption 
(the amount varies from 30% to 69.56%) 
an FSC doing at least 55 million annu
ally in business must be organized in a 
U. S. posseSSion (other than Puerto 
Rico) or a Treasury Dept.-designated 
foreign country, do its accounting off
shore, and have one or more non-U. S. 
residents on its board of directors. 

ror companies such as Phillips Petro
leum, which has used a "paper"" DISC to 
defer taxes on its incremental export 
income, tht' administrative burden is 
going to grow significantly with an 
FSC. 

For example, moving FSC-related 
accounting offshort' ·iSlust going to be 
more expensiw- than its DISC has 
been, says Paul H. Durham, Phillips' 
associate tax counsel. 

The transition, on tht' other hand, 
promises not to be quite as tough for 
Dow Chemical. Its DISC has been a 
substantive, not a · paper"" operation, 
responSible for invoicing customt'rs 
and all the other activities involved in 
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A FAMilY AFFAIR 
Our families playa kt'y role in our 

physical health. Doctors and psychol
ogists art' discovering, for instance, 
that the way family members intt'ract 
with one another somehow helps am
plify and maintain their children's ill
ne5S('S, such as asthma, digesllve disor
ders, and diabetes. Filmily pressures 
don't CQuse disease, but it's a viCious 
cycle. Serious illness puts s train on the 
family-and family stresses, In turn, 
c<ln make the illness worse. F<lmily 
therapy has lx>en found helpful in all~
viating illness. 

DANCIN·SIN .•. 
Aerobic dancing is slepplng into 

the corporatt' world, with dozens of 
companies adding it 10 their fitness 
programs. becutives are finding iI'S 
not only fun , but also good for you A 
group actiVity, it's also iI good way to 
bring employt'es togetht'r. Vigorous 
dancing-IS minutes to an hour, at 
least three times a week-offen the 
aerobic benefits of running plus, many 
believe, much more fun . 

BUT SKIPPING? 
Skipping also is being hailed as be

ing not only poSSibly beller than /Og
ging for cardiopulmonary benefits, but 
also less injuriOUS. Since a skipper 
lands both feet at once. the JOlls to the 
leg bones and musclesare conSiderably 
less. Don't eXpe<"t skipping to ever sur
pass jogging or running In popularity, 
~owever.II'sjusttoo darnoo silly-look_ 
Ing. 

TENNIS ElBOW, ANYON£? 
There's more to treating -tennis el. 

bow- than elilstic bands or surgery. To 
avoid, or cope with, this form of tendi_ 
nitis,one medical expert ildvi!>es: check 
your tennis form and make sure you'rt> 
hitting the ball properly. Use a light 
racket, a 12· 1 2~ oz mid-Sl?e graphite 
model. Don't roll the racket to produce 

topspin. Strengthen yourservmg arm 
If you hurt, plily less tennis. Perhaps 
ta!..easplrin Don't push so hard. ReLu.. 
Have fun 

ETERNAL YOUTH 
Intense el<erclse can prevent Iht 

typical I~-pe'r-decadedrop in fitnt'Slo 
researchers conclude aftrT a len·\"t'iIT 
s tudy of 25 Masten runnelS. Thf'l 
elltii'S, now 50 to 82 In agr, "''Crt" ongl' 
nally lestt'd lor aerobIC capaCIty. Ihrn 
retestoo recently. Those who still ran 
competitIve worlout5 sh(M'fll no de
crease In aerobiC Qp.KIty. "'If you put 
bags over their heads, you'd thin!.. thty 
were 20-y~ar-olds," the r~earchtrs 
marveled 

IRON IRONY 
A subtle (orm of Iron dellcitncy 

strikes even champion athletes, partic
ularly distance runners and wal!..ers 
Some doctors believe that blood «lis 
are damaged by all that feet pounding. 
Feeling hred and run-down, grouch)' 
and d~pressed, and having trouble 
sleeping are symptoms. If you suspect 
iron deficiency, doctors advise a 5t'l"\Im 
(ertllin test. Don'tlry to treat I! your-
5('1( Then, some solutions 80051 Iron 
inta!..~ through supplements or such 
foods as spinach and red meat. ta\.e 
more Vitamin C; rt'du« physical tram
ing until you're OK 

SOUNDS FISHY 
Another way to help retard aging i5 

to eat more freshwater fish. such .s 
mackerel and salmon. Their Oil has 
been found 10 be rich in an add that 
reduces the sc.>venty 0{ Amyloidos15-
or proleln deposits that ()COIf In m.ny 
di5('ilse processes. IIlcluding arthnll5 
and the aging procftS Itself 

Th,~ column h,,~ I¥tn .dllpltd /n"" , 
C/4rrrllt IS~Ut 0( Amencan Health ,",gg
~lIIt. To ~u"!;('~ lit lUI mtroductory rQlr 
(S11.95}, welt No. lZOon tht In/om/IIIWII 
C,,"ttrC4rd. 
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catl.'d recruits are just w hat American 
enterpriSE' needs. 

CREDENTIALS. · Th ... y are confident, 
moti\·atl.'d, can think and reason, are 
in terested in people, and they are tak
ing to the computer age like no other 
gene ration,· she said, And liberal arts 
g raduatesare vitally interested In bUSI
ness, she noted, • At Smith, for exam
p le, the percentage of graduates pre
pa ring for busi ness careers has §Oared 
from 10% in 1964 to 55'l ln 1983," 

Mrs, Con Wily also noted celebrated 
stud ies conducted by Harva rd Univer
sity and the forme r Bell System , Sepa
rately, they concluded that libera l a rts 
gradull tesoutperform t heir techn ical ly 
tra ined peers, even though many start 

COMPEnnON 

lo ..... er on the corporalI.'" ladder. Because 
Iht')' are more flexibile. "tht')' are mort' 
receptive to new ideas and new ways of 
doing things,· she suggested. "They 
are stimulated and challenged by 
global competition . Notably. Japan~ 
delegations continue to study OUT lib
eral arts educational system: Mrs. 
Conway said, "because they feel theirs 
is much too rigid and more difficult to 
deploy." 

One could also inferanolhercondu_ 
sion from Mrs. Con ....... y's remarks. de
li vered to further corporate support of 
h igher ('ducation . Thai "plain old 
B.A .s" aTt' far more willing to absorb 
adv ice from corpo rate elders than 
many M.B,A,s. • 

Eye-to-eye combat 
The market's in foc uso Let the battle begino 
By MICHAEl A. VERUPEJ/ What's 
round and thin, costs less than 51 .SO to 
make, and has billion-dollar compa
nies like Nestle, Ciba-Geigy, and jo hn
son & johnson t')'eing Its future cov
etously? 

If you guessed round candy bars or 
plastic bandagt"S or ,,>'Omen's com pac!!.. 
guess again. It's iI soft contact lens 

Why solt contacts? It's simple, Some 
120million people in the U. S.-orhalf 
the population-have some type of vi
s ion problem But right now Ju~ t 12q. of 
them ,some 14.4 million, ..... ('arsoft con· 
tact lenses. So the market potential is 
enormous. For example, if all thl! pro_ 
pie without them but needing them 
were fitted overnight, there would be 
an instant demand Just In the U,S, 
alone for 212 million contact len~ 
That compares With current annual 
sales of 17 mittion soft ront.1Ct len5eS 
that's bringing in some $360 million In 

revenues to manufilcturers 
What's more, soft-('ontact·lens wear

ers, on the average, replace one lens 
every 15 months_ And none of these 
eye-popping numbers takes to acrount 
the marketplilce impact oilinted lenses 
just now coming into the molrkel , "Th("V 
could be the Single largest market rei 
They could double the size of the molr
ket ," suggests analyst 0110 Crote ilt 
Derby Securities, New York. The rea. 
SOn: over 2~ of the buvers of such 
lenses to date have been people u',thout 
v ision problems. 

SCRAMBLING. It 's dea r, then, why 
the re has been so much scrambling 
Iil te ly in the industry, underscored by 

the planned acqUISItIOn, announced 
lils t mo nth ,o(lndependent but rapidly 
soanng contact-lens manufacturer In
ternational Hydron Corp. (I\OJ, Oct. I, 
Page 87) by Smith Kline Beckman 
Corp whose Allergan Pharmaceu
tica ls Inc. unit holds a strong 2"- mar
I.et share in the solutions end of the 
bUSl nE'SS (products used to clean con· 
tact le n ses). That ma rket's growmg 
l..'"Ven (as ter tholn the lens market, and at 
115 current J(R. clip It could reach 51 
billIon In retail sales by theendofI986, 

Smith Kline's decision toacqui re Hy' 
dron comes less than two months after 
Nestle backed off from Its planned ac
qUlsllion of lens and solullon maker 
COOPNVision Inc ., Menlo Park , 
Caltf.-which ha~ been growing at a 
3()c:; pace-becauSE' of justice Dept. op
positIOn That shouldn't be a problem, 
though , fo r SmlthKtine because it 
doesn ' t make lenses and Hydron 
doesn ' t make solutions. (NestJe-Coop
er's combIned sholre III the solutions 
market would have exceeded 35'\\.) 

ThE' reshuffling in the industry, 
though, seems far from over. Cur
rently, t.'"Ven olftero\,er 20 companies bIt 
the dust in the 19705, some 30 compa' 
1lIl"S remolin, And they're at! struggling 
to solidify their positions behind In· 
dustry kingpin Bausch de lomb Inc. 
(B&L), whose market share in both the 
lens and solutions portion of the bUSI
ness IS over 40'J, 

"No more than si). or seven compol' 
nit"S have the distnbulion capability, 
the c~t bolSE', and the fu ll line of prod· 
ucts needed to ha ng on," dedal't'S Mr 



Grott' 1"0 compete against Bausch & 
Lomb, you need strong financia l and 
nanagt'nal resourct"S." 

Ht and otht'r ana lysts believe long
tt'mt survival isn't possible unless a 
firm is In both the lens and solutions 
busmesses 1"he solullons business is 
drh't'n oIf the lens bUSiness, and the 
s)'nt'rg)' between the two is very im
portant: Inslsls Franklin T. Jepson , 
B&L vice president-investor relations. 
-It IS hud 10 envision anyone being a 
majOr player in the business without 

Ihe lasllwo years. 
BOTTOM· LINE QUESTION. Will any

one profit? Despite the rapid market 
growth, some analysts, such as Steven 
B. Reid of Bateman, Eichler, Los An
geles, are concerned Ihat profits may be 
non-e)'islent for companies o ther than 
B&l. " If some companies couldn't 
make profits selling lenses for $35, how 
can Ihey profit at $IOr he asks. (The 
prices doctors now pay range from 57 
10$ 18.) 

B&L's Mr. Jepson admi ts that mar-

gins are down from four to five years 
ago. But he insis ts that thc"marginsare 
stilt extremely attractive by the s tan
dards 0{ any product manufactured ." 
And he says B&L will use that leverage. 
"As a low-cost produ«'r, we have a lot 
of leeway in cu tting prices." 

Others agree. Mr. Grotesays B&:L has 
maint-ained 20%-plus operat ing mar
gins, and that its earnings growlh will 
exceed 25% this year and next. 

He and other ana lysts consider com
pani€'s like Hyd ron, Revlon, Cooper-

bring In tht' solutions business." One r-----------------------------
reason-as Mr Grote points o ut-if 
there are 20 million le ns wearers by 
1986, each of whom spends 550 annu
ally on cleaning len~s, that 's a 51 bi l
lion retail bUSiness (-about $600 million 
ilt tht manufaclurer's level). 

01 am surpri~d that more manufac
turersin the solutions business haven't 
mteguted forward," declares Mr. 
Crote."1t I~ e).Jclly the right move for 
SmllhKhne It is exactly whom I would 
~ bought" Not only dOH Smith
Kline get a hard-chargmg company 
t~1 many expt'Ct to be the No.2 lens
ma~r behmd B&L by the end of next 
~Tar, but II also protects the 5100 mil
hon investment SmlthKline made four 
)"NDagowhen Itacqul red Allergan. 

TlMl FOR ACTION . Most industry 
analysts believe It's time forallthe oth
tl"5senously interested in the bUSiness 
to ma~ Ihelr move. Nestle, they say, 
n~toget into the lens business. Rev
Ion n~s to reduce liS costs, Cooper
ViSIon needs to decide whether to go it 
alont or be bought, and everyo ne 
nteds 10 Jump into the spin-cas t 
method of manufactu rlOg that now 
only B&Land Hydron use. 

Because of Ihose uncertainties and 
tht need to have "biS bucks" to stay in 
tht'game, most Industry ana lysts think 
thl.! Virtually "everyone is up for 
gl'ilbs ° In fact, some analysts suggest 
tru.leven B&:Lcould become the v ictim 
fialargeenough predator The reason 
its "toclo:. IS seiling for Just 12Vt times 
tamlngs; Hydron was bought for 2J 
I1mt"l eilrnmgs Ik>sldes, they say, the 
polen"ill 51.5 billion price tag for B&L 
would be "pe-anuts" to iI company like 
Nt'Stle. which recently shelled oul 53 
billion for Carnal ion Co.-particularly 
If the poltntlill IS a 51 billion business. 

The Tilpid market changes stem from 
pnce drops the laM two yeus of some 
SIX and new technology thilt has made 
10ft contacts more aVililable and af
fordablt for ~plt' with astigmat ism 
and rhost' who m the past needed bi
fOCills That has led to more new lens 
wearers. The tradllional 10% increase 
in new wearers has Jumped to 2~ in 

f!)< get 
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Vision (either alonl' or as part of an
other company) and possibly Syntex 
Ophthalmics Inc. as potential surviv
ors vis-a-vis B&L. But much depends 
upon how long some of the giant com
panies are willing to take 10SSt'S. Some 
analysts such as Regina Widedenski of 
the Minm'apolis brokt'rage firm of Ad
ams Harkness don't set' giant firms 
hanging on. But Mr. Grotedisagrt'es:"1 
don'lsee them droppingoul. They may 
all be willing to take the losses to hang 
in Ihert' long term bt'cause of the huge 
growth potential and the overseas op· 
portunities: • 

TECHNOLOGY 

Chinese cuffing edge 
Machining tools from mainland rated tops. 
By LAD KUZElA/ When archeologists 
unearthed 4,000-yt'ar-o ld tombs in 
China, they discovered arrowheads. 
knives. and body armor madeofa metal 
that is untarnished to this day. 

No one knows what the melal is o r 
how it w,)s made, but equally mys-

INTERNATIONAL SCENE 

teTious to outSiders today IS th~ metd
Jurg)' used by thp Chinese In m.kmg 
steel·cuttmg lools thai prom 1St' to rno. 
lutionize metal-chip-cutttng IKhnol. 
ogy, Already being u~ by a numbe-r 
01 U.S, manufacturers, Ih(' '1I.'fl tools 
are astounding e"pt'rh becauSt' thev 
lre outperformmg any othpf CUlling 
tools on tht' market. includIng cobalt. 
In ~peeds .lnd feedJo. They ,)Iso I~t 
much 10ngerth.1n Clthft toolsand don't 
heat u p meral~ being cut. as othpr tool~ 
do. 

GERMAN STATE'S INCENTIVES 
North Rhine-Westphalia, West 

Germany's Iilrgt'st industrial state, has 
devl'loped .In incentive program to 
lurl' small and medium·s ized compa
nies intl'resh'<i in ;oint venlu I'('S, acqui
sitions, or ('slablishing manuf,lcturing 
facilities. Dr. Pelt'r Gonschior, head of 
the Economic DeVt'lopment Corp. for 
the DuSSt'ldorf-Cologneilrea, who will 
be in New York in NOVl'mber sa>king 
U. S. comp.lnies, explains th(' incen
tiVt.'S: .. Bt'yond substantial tax incen
tiws.lnd other financial resources,our 
ilgency is providing ')cth'e slart-up aid 
on site construction, personnel ((" 
cruiling, mark('ting, legal, and tax con
sideriltions. We can also be ht'lpful in 
contacting major public·sector custom
('rs.~ 

DRUG DEMAND TO DIP 
Unlike other fOrl'casters, Frost &. 

Suttiv<ln Inc. set'S pharmaceutical mar
kets in six European nations shrinking 
by a tolal of $2 billion by 1988. Govern
ment policies in West Germany, 
France, th(' United Kingdom, ltaly,BeI. 
gium, and the N{'th{'rlands will fuel 
the decline, concludes the New York 
markct-rt'St'arch firm. Forced to trim 
publict')<penditul't.'S, governments will 
hilve toaoondon orcurbCt'rlain public
health services; drugs once available 
(or fret' will carry fees, trimming de
mand; large numbers of "de-listed " 
drugs v.-on't beable to be prescribed at 
at/; and govt'rnment-negotiated price 
hikes will trail projected inflation 
rales, Frost &: Sut/ivan St'ers predict. 

GERMAN OPTIMISM 
Helmut Kohl's West German gov

('rnment is cautiously optimistic about 
the future. Gross national product 
(GNP), it predicts, will rise by 2.5% an
nually through 1988. Inflation should 
run just over 3%a year, the government 
forecasts. However, this year probably 
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won't display the growth gain ex
pected eMlier, says West Germany's 
Commerzbank. This spring's strikes in 
the metalworking and printing indus
tries will cost the country 0.3 percent
age points in GNP. Real growth for 
1984 is now estimated at 2.7'\, down 
from 3.0'l. 

BAD NEWS FOR U. 5.1 
When the World 8.1nk held Its ,In' 

nual met'ting in W,lshlngton 1.151 

month, its memht'rs had good cause for 
feeling a lot better than thl')' had lust a 
yea r before. Real €'Conomic growth i ... 
occurring at he<llthy ratl'S among bolh 
industriali,~ed and developcng nations, 
And at least for the momt'nt It appear; 
that the worst of the Intt'Tnational dl'bt 
crisis-which has pinched U, S. banl..s 
and exporters-has pa""ed Howevl't, 
as World Bank President A W ClauSt'n 
noted at the meeting, thl' world'fo poor 
countries still f,lce sertou ... problfms a 
possible 40~ to 50<;t falloff in commer_ 
cial-bank It'nding during the ne"t de
cade, rapid population growth per
petuating poverty. and the poorest 
countries falhng fJ.;rther behind other 
Third World countrIes In development_ 
And for the U_ S. that could tritnJoolatt' 
into smaller developIng-country millr
kets for Amertcan e"ports_ 

EUROPE'S BILL FOR SERVICES 
As U. S. firms with foreign oper

ations already know, the COSt 01 millin
taining a salesman in Europe is not 
cheap. But the expenses don't stop with 
salary, travel, and entertainment For 
exa~ple, a bilingual secrelary in 
Zunch runs 518,750 annually And a 
t~o-bedroom apartment in that Swiss 
~lty costs 5820a month, the heftiest tab 
In Eu~~. By the way, Oslo, Norway. IS 
the pnclest place for eating out' a meal 
for f~ur will run $330. The I;ast ex
penSIve? Surprisingly. it 's Vienna, 
where a meal fOr four runs just $87 

The Chln~. 01 courst'. ,)ren't '\.J',-Ing 
how the;.- ma]"e the ~tt'E'ltools!oO tl'ugh 
The ~It'el contain:. some unknl'wn in
gredit'nt5 and appt'ar!> to have be.,-n suo 
per-hardened by hl.'.1t-treallng melh
od~, Also. tht' tooiJo art' d~lgnf'<f With 
an Impmvt'd g~metry Furth('llIl<ll'l'. 
thl"Y are PrlCN 15' I() 20'1 chl'~~T 
Ihan other product~ (UIS Inter· 
nallon.1 Corp. Culver City. Calif.1w 
been th(' t'"clu!ol1lt' U. S dlSlnbutl!r fllT 
the tools since 19S0) 

THREE TIMES AS LONG. After mN' 
.JouTing the pt'rformance of wm~ ChI' 
n{".(' end mdl ... o\'('r a thft't'-month ~ 
riod. Fra n 10. Pastllas. pl.nt manager. 
Purkey Co !"IJonh Holly\\'·ood. (<llif 
found th.lt fht") I.sllhrt't'ttmesaslong 
3:' the be"t t'nd mllb hI;' had been U)lng 

Furthermore. the regnnd 1l(J1(' on 
the Chlnt"St' mIlls IS -. lot less: thlb 

ZhallX rltal/. {'ICC dll~f-"',;mrrnnK. Qmg 
Pm:~ Cllltm!~ T4.IIl/ fiu/!'1"!f, Q'IJ I"rl cf • 
Ch,Ilt,S(' mJu..t"o/ Jrlf1lQ/wII rNlm.~ lilt 
US., chuh S,MI(' ct hi' ((lunln/s fill/mg 
If .. '/< 
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decrl'Olsing tht'downtimeofa machine, 
adds Mr. Pasillas, whose job shop has 
bel'n cutting ffil'tal pariS for the aero
space industry for 25 yea rs. He says he 
has Chinese end mills on about 25% of 
the 180 spindles operating in his shop. 
The machine tools are profilt'1"S and du
plicators and CUI some of the toughest 
ml'tals, including a hard stainless-s teel 
part being made for the supersonic B
IBOOmb .. ' f . 

Anotht'r Los Angeles job shop, Stan
dard Tool & Dit:' Co., is starting to use 

BUSINESS 

the ChineSE' tools in production and in 
some C.1St'S has CUi metal twice as (,1St 
with the foreign-made tools, says 
Norm Drascich, shop foreman. He be
lieves that his cutting efficiency has 
been incrt'ased 40'1 ilnd that the life
time of the ChinL'S€' end mill is -defi
nitely· longer. Arter the metal is CUi, II 
is Mbil rely hot, which is unbt>bt'Vilble," 
he notes. 

At Bell Helicopter Textron Inc., Ft 
Worth William Murdock, a cUlling· 
tool s~ecialist , says he hasn't com-

"Sarnafil single-ply roofing 
has been proved in 
twenty years of 
actual service." 

When you put a new roof on an exist
ing building, remember what you are 
buying is the total roof, not JUSt the 
material or the installation, and cer
tainly not just the " '3.rrnnty; but a 
total roof that should last without 
problems (or ~'ears and years. 

In order to get such a roof. you 
need a high quality membrane, 
high integrity seam!!, de-
Sign, and a highly ca,.bI,,,," 0,"
scientious installation contractor. 

The only sure way to know if 
a membrane will last fortwenty 
or twenty·live years is to look at 
its history of service on other 
buildings. 

Samalll samples taken from 
twenty·year.otd roofs are as 
servil:eable today as when they we~ 
installed. 

Samatil doesn '( shrink. And, unlike othtor 
PVC products, it retains its p1ashcuer and 0ria
na] pliabibt y. 

But. when you 

leakproof seam ' 
be!>!. instaUation, I 
rant)' of aU, .. 

If )1)IJ'd bke more 
Uk:., 

MAo2O'll. 

--
ple!ed 1t'S1:. yel. but he is·imp~_ 

The cutling lools at\' midl' zn ChU'1,I 

by a government ministry ClI!!f'(j !ht 
China National Aero-TechnoJ'-"8" lm_ 
pori & Elo.port Corp The line 0( CUtb.:lg 
lools IS called AIr Arrow and znc!udft 
end mills, drills. tap<.. ~amffl, tool. 
blIS, and filM, • 

STEEL 

Record pace tor 
service centers 
Unli~e Worge Orwell's hush p~ 

dictions for 1984, the sleE'l.strvl(Htn. 
If'r Industry is enJO)''"8 unhurd.of 
prospt"nly Ihal may «lipse Iht pit
VIQUS rNord for shlpments~lin 1974 
when Ihe indu~lrl ship~ 205 nil' 
hon tons 

Fourth-quarleT shlpmrnls ue Pl' 

pe<tNi to continue lrends nl~bh~htd 
10 Ihe (Irsl three- qUoIIrtt'l""o, olnd IotII 
1984 ~hlpmenb ~stand a pfl"lt} good 
chance of St'lIing.n all·tlme IW'Ord Q 
at It'itsl 21 mIllion IOns." w\·\ Andrrw 
ShilrJ...e,'. prnldenl c( Ihe Stl't"l ~"'l'(' 
C ... nler InSltlult'. Clewlollnd 1....a,.I~ ... u 
the Industf'\.· shIpped )':':' mdlwn 
Ions 

T",'o rt'a'>On'i lor Ihl' mow,wlflng 
".." 

II Manufolclunng "'-as forrtd 10 

rebuild in\"t'nlon~ In Ihe lust qUjrl~r 
0( thl' v('aT. leading 10 ft"Ctlrd dtm.tnd 
for Ih{' Indu'itry; 2) St~1 «nltrs now 
handlt" mo ..... Iholln 3t» 01 the mbo.,,, 
indu!>lfI,lJ ~IHI made lfl Ihl' lJ 5, up 
from 20', In the mid :70s Thlli Incl\'obt' 

I n market !iohare ... a re-;ult of tht Indus· 
try's ability 10 support Innovall\"e m~n' 
ufaclunng le-chniqu~lil.t' jUSHn·tlmt 
delivt"r\", ~'hert'b\' cU~lomt'1"$ art sup
phed ~ilh Ihe e~aci qUoIInht)' of ,1",1 
IhfY need ...... hen !her nPed It. .lind In 
the form the\' nt't'd It In 

LEVELING OFf, IUf .... '\\'t reollchtd 
record shiPPing If'\"f'ls in Ih ... fust 'III,Jr' ,,, 

"While !ht' high, o(lh.it 'Iu.Jtfrr 
haw It"\'el«i olf. monlhh' ~hlpmrn'" 
remain sub!.l,)rlllally hIgher Ihln Ih~' 
were one \"ear ago" S.ln William T 
Clmbel. pre"ldt'nl." Rltl;.nct Sttorl &: 
Aluminum Co,. Los Angt'in 

Dunng Iht' fi~1 St!\'en monthsollhti 
year. Indu'iln' shlpmenb were ~ 
,)bow v('ar.ago 1\"\'('ls Though Ih~' rr 
above polS! \"ea~ ~hlpmf'nl:. m lull" Ind 
Augu'il dedlnt'd from Ihe fu'st-hllf 
r')lt' 

The Juh' in\·enlor.·_to-~nipmtnt 
rallO ~Iood'al" 25 month~, "Itn nat· 
rolled sleel accounting for the blggf'St 

FOR II'IIFOfIMATION_ CA:::LE NO 2 
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NEW OIL ANALYSIS PROGRAM CAN PINPOINT ENGINE PROBLEMS 

How can you cut expensive downtime on your off-highway equipment, gas engines. towboats or 
18-wheelers? One way is 10 take advanlageofExxon's new EXXOARD"" lube oil analysis program. 

Regular ExxGARD analysis of oil samples helps you spot wear and contamination trends before you're 
fuced with expensive repairs and cosLly downtime. Write for more details if you'd like to learn how our 
Ex.xo.+..Ro program can increase the productivity of your engines . 

A SINGLE MOTOR OIL FOR ALL CARS, VANS AND LIGHT TRUCKS 

We've taken the confusion out of choosing a lubricant for your company vehicles with new Exxon 

UN1Fl.oe mOlor oil. This high-performance, multi-grade motor oil is formulated to give super 
premium e ngine protection for every car, van or light truck on me road lOday-domcstic or foreign. 

gasoline, diesel or turbocharged. Exxon UNIFLO exceeds the industry's toughest performance 
categories, API SF/CD, Cc. New York Ciry taxicab tests demonstrated its superiority in protecting 

engines against wear and deposits. Write for literature. 

TII'O MORE EUROPEAN SOLVENTS COME TO AMERICA 

Solvents users can now select two more successful Exxon solvenls from Europe. Aromatic 200, a 

heavy aromatic solvent, is ideal for coatings and inks requiring good flow chamcteristics. Versatile 

ExxsoL" 0 100 is a high-purity aliphatic solvent which can double as a low-viscosity lubricant. Uses 

include heat-set inks, animal feed pelletizing, teXtile chemicals and as a cost-effective substitute for 

technical white oil. Write for technical data. 

EXXON'S "OILWAYS" MAGAZINE IS 50 YEARS OLD 

For a haJf-century, OlLWAYS magazine has chronicled the accomplishments of American industry. 

The editor of Exxon's "magazine for industry" combed through 446 issues to compile an entertaining 

and infonnativc salute to this country's technological progress since the Depression. Write for a free 

copy of our special anniversary issue ofOlLWAYS. 

Exxon Company, U.S.A., Room 2323A, P.O. Box 2180, Houston, Texas 7'XXl1. 
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FROM AT&T. 
RELIABLE. VERY 

They're new in every sense of the 
word. New in conception, new '::--::;"_==:~'..1 
in design, new in their ability to deliver make great hosts, because they can aecom. 
unprecedented levels of computer perform- modate up to 60 users. 
ance. After over 40 years of designing and And meet the new !U&T Personal Com· 
manufacturing computers, !U &T is proud puter. What makes it special is its ability to 
to introduce a whole new line of innoYa- combine high performance with excellent 
tive computers for business .. . !u&T 
Computers. 

MEET THE FAMilY 
The 3B2, 3B5, and the AT&T Personal 

Computer make up the new AT&T family of 
flexible business computers . 

The AT&T 3B2 is one of the most 
advanced super microcomputers you can 
buy today. It packs all 
the power of a much 
larger system in a 
size small enough to 
sit on your desk top. 
This UNIX' System 
V- based multi-user, 
multi-tasking com
puter can accom
modate up to 
18 terminals. 

graphics capabilities, an adjustable display 
monitor, and non-glare screen. Its flexibility 
allows it to Operate as a stand-alone unit or 
as part of an integrated computer nel\\1Irk. 
And its compatibility allows it to run most 
popular business software, including most 
available MS-DOS" applications. 

THE FAMilY THAT WORKS 
TOGETHER 

. One big advantage of AT&T Computers 
IS that when there's work to be done, every· 
one pitches in. 

For larger 
family gather
ings, the 
AT&T 3B5 
minicomputers 

Each family member works together in a 
coordinated system, making tasks easier 

~~~~~~!:' Labonrone.. ··MS.OOS •• ~ otMmld~ 



.. 
and users more productive. All AT&T 
Computers are based on our Information 
Systems Architecture, an open, communi
cations-based structure that can accommo

date and integrate 
not only our 
products, but also 
those of other manu
facturers. 

Another reason 

between terminals, workstations, and com
puters of all sizes. This local area network 
allows you to connect departments, build
ings, industrial parks, or even campuses. 
And gives you fast response time and cen
tralizedadrrlliUstration 
and control. 

Regardless of the equip
ment you might own or 

acquire, with PJ'&T Computers it will 
AT&T family members work so well be like one big happy family. 
together is our unique PC Interface. It BUILT-IN RELIABILITY AND SERVICE 
bridges the MS-DOS and UNIX Operating 
Systems, allowing you to use your PC as Judging by the way they're made and 
part of a larger 3B network. Several PC cared for, this family will be around for gen-
users can thus share erations . PJ'&T Computers 
peripherals and files meet the toughest design 
stored on the central standards and most rigorous 
3B2 machine. testing procedures. 

\et another reason And should you ever 
AT&T Computers are require service, we offer 
such a close-knit family around-the-clock mainte-
is our UNIX System V nance, and one of the indus-
Operating System, try's largest service forces . 
de\'eloped by AT&T For more information 
BeU Laboratories. It's call your AT&T Information 
an operating system so Systems Account Exec-
Oexible, it's rap- utive or 1 (800) 247-
idly becoming an ~_ 1212. Then make 
industry stan- arrangements to 
dard. And meet the family: the 
because UNIX 382, 385 and the 

software is .. :.~~~g:::::::~!~~:!~ PJ'&T Personal upwardly Computer. When 
compatible, it comes to meet-
3B2 software can run on 385 computers, ing your needs, PJ'&T Computers couldn't 
thus protecting your investment and eliIni- be more compatible . 
nating costly and time-consurrung retraIrung. AT&T INFORMATION SYSTEMS. 

TilEY GET ALONG FAMOUSLY WHEN YOU'VE GOT TO BE RIGHT. 
WITH MOST EVERYONE 

PJ'&T Computers get along so weU with 
each other, they can't help but get along 
with just about everyone else . The AT&T 
Wormation Systems Network links AT&T 
Computers with those of other manu- . 
facturers. It's a flexible, cost-efficIent link 

AT&T 

I 
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bulge. The inventory situa tion clouds 
an oth~rw i S(.' optimistic picture for the 
indust ry. 

Agradua l reduction of inventories to 
bri ng tht'm into line with shipments 
cont inues to be a high priority for ser
vice centers in the fi na l quarter of 1984. 
-My advice is don't dump you r invt'n
tory i f you can hold on to i i , because 
when you come back into the ma rkel, 
prict's are going to ascend qUick ly to 
higher levels: says Leonard Kasle, the 
institute's chairman and presid('n t of 

Kasl .. Steel Corp .• Odroit. The <lvNagt-' 
ton of inwntory gilint-'d $40 in price 
between December 1983 ilnd August 
1984. 

T he steel-center marketplace re
mains very competitive ococause of the 
overhang of mt'lai from bolh domesllc 
and foreign producers. During the first 
seven months of 1984, about 14 months 
worth of steel imports came InlO the 
U.S. because of the th('n-p('nd,ng 
trade action on sleellaken by President 
Rl'ilgiln, Ihe instilute reporlS. • 

FOR ,.,FOAMATlON. CIR::LE NO 26 
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TAXES 

Execs say 'No' 
to surcharge 

Reporls from tht' prestig,ous \""" 
York-base-d Commlllee for Econ(lm.lc 
Dt'vdopmt'nl (CEO). an influrnha' 
group or 200 SE'mor corporate rlt(U. 

tl\'Hand uni,'efS,l)' preslden~. U!lU.lJy 

are "'gentleman'y~ TheIr p~ isuJt
fully crafit'd And dissents art ft
'otralnt'd 

Tholl,S, u nlil a nerV(' IS rubbt>d r",,·.ob 
il was la<;t monlh when a malOntl" Ii 
CEO's Rt'S(.'arch &: Policy Comm;Utf 
sU88l'sted thaI a tempordfY iurta.\. on 
corporate and individual incomt 
might ~ tm.>d as a -laSI·~rt· mfa, 
"ure to lower Ihe bulging federal bud
gel deflclt-currt'fHly t'slImated a' 
5174.3 billion. Three po ..... erfult\f'(U. 
IIVe-s on Ihe panel took shilrp ellCtpth."ln 
to Ihe proposal 

-Ralher thim r~ommendlng ~u,h a 
bad. ward 'otep .ll\'av from dl"'i,rablt I'f
form of our 1.1" ~,'''tem. the CEO dwuld 
~ recommending Ihallf II I! dKldtd 
that additional r~'enue muSIl't' ral~. 
the Congr~ .. should begin reform Jr.. 
building on e"tenSll"(' EUNp"an t\
pt.'flt'nce and enacting a IOI\'-ratt na-
110nal value-added lalI. In 19~5 . 
blunlh' dls-.enled Jad. F Bfnnetl.. 
,>emor vice prt'Sident at won Corp , 
Nt'w Yorio.. "-here IS no pr.KI,c.1 "IY 10 
guarantee Ihal an income-I.I.'I sur· 
chargt' would be tt'mporary," he Insl~' 
t('d And "'thert' l'i no hl..elihood 'hat .. 
5urchargt' ..... auld be enaCl~ In. form 
which did not Inlensify the inequltl~ 
and d''ilncentl'o'e'i of present la\ I~": 
stre .. !.t'd Mr BennNI 

A tal. surchilrge deflnltelv I~ tht 
wrong policy direction. agreed Thl'
odare Burll!.. a dlssenl(>r ,,'ho's I1OU' 
blt'd by tht' proo;pH"t of ant"thtT U, S. 
economlC'ilump ·An\, malOr tv. In
Crl'a5t.' wauld hl..eh' COincide l\'Ilh Iht 
anllclpatt'd downturn in the bU5lnt'<'i 
cycle. r~uhlng In Ihe possibility of ~l'1 
anOlhN rt'«'!05ion."' SlaiN tht chair
man CliSun Co, Inc, Radnor. P. 

Finallv. Plcl..lng up Mr ~nntlfs 
claim thai a surchargt' probably would 
nOI rt'd r(>!;<;; the def,cienot'S ollhe prt
-.ent tn wMem. PrOCler &< (;,Jmbll' Co 
Chalrm.l1i Owen B Butlerend(ll'S('d 'a 
mod($f' consumption tal. (a JUllo .... 1 
Yl~ t.1l.,a value-added tou.orant\C1St' 
1,1\) as the firsl ~tep tOl\01td rtform 
-\\'hile Ih,S will nOI achll""\' 101.\ ",form, 
I! Will al leil'it begin to mO'o't' us lfItht 
fight dll'ection: Mr Butl(>r emplu' 
O;i/l'd • 
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((We've already 
got your tickets to 
tomorrow." 
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As John Schulze will tell )QU: 
"Tomorrow won't come cheap. 
"At a time when the industry was back on irs heels, \\"e took the 

giant steps." 
Item: We used our twenty years of systems building know.ho"" 1S 

the foundation for the new WCI Manufacruring S),stons Oi\ision lis 
mission: your furure. 

The new division joins the Group, titetall)t il en.hancts tilt S}'StemS 
compatibility of Bullard and Whitc-Sundsuand equipment, gl,ing us 
the answers you'll need to meet tomorrows manufacturing mandates. 

More: We rallied our brightest thinkm to rc:sUUClUtt our manufac. 
ruring systems and plants lO satisfy CUstomer needs. Also, we are 
building one of the indusny's moSt impressive CUSfOmer technical 
training centers and madtine dononstration theaters. 
. "Tomonow is our territory," Me. Schulu sal'S. "We ha\'e madt ll 

Significant COnunitmem to R&D. Nobody offers more help in 
applicatio,! __ ~gineering." 

The weI Mach.irie Tool Group. 
That's the ticket. 



WINNERS IN PROFILE 

EXCELLENCE 
IN MANAGEMENT 

Fro," "'P I P~Il'r Gr"ct. funt M. Collll~r. Jamts G. Trtybl8 ' R. Gordon McGOtttm 

E"cellcnn' in management can be 
measured many wilys. Tht' tradi
tional yardsticks-profitability, re

turn on investment, whilt the company's 
~tock is trild1ng at-ar~ t('adily .1ppMent 
POSitive numbers translate e.lsily into rec
ogllltion and r"w.lrd for the chief execu
tIve. 

How~ver, society today is redefining 
Wh.lt It e .... pt'cts of business. Nl'w rules an' 
beIng imposed by government, and Ihe 
heIghtened e .... pc-ctations of employees 
and local communities are changing the 
role of the corporat(' chid e ... ecutive. Some 
CEOs are adapting 10 that new role, and 
('stablishlng a new standard for excellence 
in management. Their efforts. however, 
are 100 oft~n overlooked Sometimes the)" 
.ne mIsunderstood and brJllg criticism 
rather than a pat on the back for the CEO 
because the payback to the corporation is 
not readIly evident Worse )-'('t, too many 
CEo.. try to ignore the shifts I.lking place 
in the business envltonment and go on 
WIth business as usual 

Corporate America has 10 get more in
volved in understanding and de.lling 
with shifting societal att1tudes. To recog
nIle the dforts of CEOs who hilve ac-

cepted that challenge-and to stimulate 
others to do the s.lme-INDUSTRY WEEK 
eight yea~ ago established the Excellence 
in Management AWilrd. The honorel'S are 
chosen in fourcategories:Thosewhohave 
become Involved in defending ilnd ex· 
plaining the privati" enterprise system; 
those who h,w(' reached for nl'W plateaus 
of public servict' within their commu
nities; those who have worked to bridgl' 
the gap b('lw('en business and govern
ment. and those who have broken new 
ground in m.lnagement's relationship 
with itsemptoyel'S. 

This yl'.lr's search for four outst.lnding 
CEOs began months ago when we invited 
readers to suggest corporate leaders for 
the honor. The tW Editorial Board then 
spent many days reviewing the nominel's. 

The four c:l:eculiV('s selected Wl're hon
ored at a luncheon at the Plil1.a Hotel in 
New York last w('t'k. F..ach was presented a 
distinct iV(' glass sculpture, the Lalique Ea
glt" carvl'd in Frilnce and mount('d on an 
ebony base by Tiffany's They are: 
• J. Peter Grace, chilirman and CEO, W. R 
Grace & Co., N('w York, for outstanding 
eHorb In Improving understanding be
twet>n bUSlnl'!.S and government. 
• Junt' M Collier. president and CEQ, Na
tional Industries Inc.. Montgomery, Ala., 
for outstanding efforts in promoting the 
private enterprise system 
• James G. Treybig, pre-<iident and CEQ, 
Tandem Computers Inc., Cupertino. 
CilliL, for outstanding efforts in pro
moting a poSitive employee-relations phi
losophy. 
• R Gordon McGovern, president and 
CEO. Campb('l1 Soup Co., Camden, N.J., 
fOT out!>tanding efforts in providmg pub
licservice to the community. 

A!> pMt of our salute recogni.dng their 
achit'Vt'mcnh, we pTl'sent their stories on 
the follOWing pilges with the hope that 
othC're>.t'culiws will be encouraged to fol
low their lead 

Our congratulations to each of them 

~IQO~~ 
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GOVERNMENT RELATIONS 

J.PETER 

GRACE 
Choirmon& Chief Executive Offic9I, W.R, Groce & Co. 

In recognilion 01 
your out, 
standing efforts 
to Improve un
derstandIng In 
the relationship 
between bus~ 
ness and gov, 
ernment, 

J Pl'te-r Graee, chairman and CEQ of \y, R 
Grace & Co., was lunching in his Man-

• hallan office on Feb, 16, 1982, With pub
lisher Ruperl Murdoch when his secretary bUr<.t 
t').citedly into the room. President Reagan, she
inte-rrupted, wanted to spe.lk with him on tht> 
telephone. 

MCome- on, Cynthia, we- are busy," he- said, 
assuming she was putting on ." act for Mr 
Murdoch , Bul as he ht'ard the- President's c;.o(t, 
unmistakable voice- on Ihe r('("e-iver. Mr. Grace. 
who had neVl'r me-t Mr, Reag.n,quiek!y rt>.h7ed 
the call was legitimate. 

He was even mort:' quick to say ~}'('S .. 10 the 
Pn.~ident's request: that he head a commission 
of business e).ecutives to recommend ways thl' 
federoll governmenl can save mont'V. 

ror 71-year-old Peter Grace, the longest-re. 
igning (39 years) CEO of a major U. S. industrial 
corporation,the unhesilating reply was chOlrac_ 
teristic. MEvery citifen, whetht'r he run<; d Com. 
pany or WhaleVt'r, if he has something to con_ 
tribute to government, should do so," he 
declares. "Democracy is fragilt' , The more capd_ 
bJe people have an obligation to e"erCi<;e I('ad. 
ership.-

.... NXlSTRY WEEK/OCTOBeR 15. 1984 

That sentiment might "'1.'11 h.,'e btot-n Y!liCt4 
by hi<; grandfather, \\-"i1ham RUj5t'1] Gr~,olft 
Irish Immlgranl who becamt' d Successful bus. 
nessm.n In Nf'W York. foundIng W R Gr.aa, 
Co. among hiS other Intel?!ib Although lu,uy 
OCCUpied with his romp.101t'S, the ddt'!" Mr 
Grace agrt>ed-upon being pt'l"iuOJdt'd by- "'fW 
Yorl.. Democratic party leotde~ SH-LlnJ;.C1I\di, 
date not idenlifll;"d With T.mmanv H.Il-lor~n 
for md\'or In 1880. HI.' won. SE'f'\'td ,,,,( t~llftl. 
and then returnl'd 10 hiS busln~ 

I NYOLYEMENT 
Un II I.t' h ... III u .. trwU\ ann-o.l~'r. \\'h.l"d lad no 
prt.'viou .. background In gll\'t'rnm'nt ~f 

Gr,lc(' h ..... bt.'l'n aclln> In public aUal1"!o 11\l\1l;I&, 
tlut mt'<" (,( h,~ hu~in~~c,)rrt'r 

In the I q5(k he !>e'rvoo 11\'(0 y~,1rs oil) an Jdvllt'1 

to the EI!;{'nhowt.'r Admlnl~lr."on on yhn 
America (t-lls l'''JX'rhwo camt' from h.is COlli' 
pan,,' .. th"'n·ma .... 'vt" Inlt're'!>l .. In Ihf R'Z1{'In. ill
eluding oWnl·r.hlp (l[ the> Gran' unr fin-liNt 
haull'CI carg(l and pa<o..wngt.·rs bt-f""~n \"rtll 
.. nd Soulh Amt'rln ) 

In tht' 196().. hl' ~rwd PrH.denl KrMNyl5 
chourman of a Commerce Ot>pt rommllit'rpl'l> 
mOllng U. 5 pn\'att' Inn~lm'nlln UM Amtr
lea und..-r KennNv' .. Alli,lJl('t' lor ~ff», 

In Ihl' J Q7()o. ht'" ·!>~.lrh{' .. dt"d • ump.ll&1I IIUI 
ht'lpt-d ('nact thl' lolndmark Iq:-S La",· ~loLantt: 
Iht'capllal gain!> I" ... \\- R GroK .. &r(o ,monl,!
mental !o!ud\'. th .. D;$inc('JJr~""" oj "1Itl'IC1, 

and I'S('\">!>llv '>'.·n~ of oIdsln le..Jlng nrtl!)ptptl'S 
are crl'dllt..J· wllh IrIAAt'nng 01 grol!i6-rou 5rtkr· 
wntlng mO\'t'ml'nl tholt pUllht' 't'ZIil.a( '" 0'I"tt 
tht' top 

And. t'MI)" In tht' Rt'.Jg.1n Admlnl-.fritlOn. he.' 
ran a (ull-pagl' old In thl' Wo'WlfgtOrl Post .I ... 
fending the Pn"'ldl'nt"~ Iq,llllol\ CUl$ Thiuctl< . 
c.:lught thi..' .:ltl(·nlilln (II thl' Whit". How. no 
doubt p.lving the way fl'r hli \('I","on a~ ~l"old cl 
the cammi"',ion. l,(fICi"Uy cdlll;'d thl' I'r\'Sid .. nl ~ 
Private St'Ctor Surve\-' on Co-.t (llntTO! (PPSSI 

BUSINESS COMES FOURTH. Although ft">' 
CI:Q!. have bi..'l'n.l' act,\·t' In public .1f(all'~.u ht'. 
Mr Crace I" hearll-nl'd b\' Ihl' bU~ln",,('(lml!l\l' 
milo"" growmg in\'oln'mt'nt With g<lW'mmr~ 
<;IOce ,Q45, the Year he b«'olme h' R GroKl' 
CO'" CEO follOWing thl' IncoIp.aclt.tlon of h" 
fathl'r . 

·Bu"Inl'5foml'n I mt'lol<,. young m..an ",I'n"loilM

{jed to b.- bU<;IOl'Gmr:n .ind n<lthlng t'ht· ht' 
f("Call, "'Th('\-' didn't hoi"" to ",o~' .Ibout tht 
gov('rnml'nl, and Iht"'l, dld"'1 hold much"",J'K' 
forgovernmt'nl peoplt'. Bul now. gO\.".mmtnt~ 
liO powt'rful thai bU<'IOt"" .. mt'n.re b..-t",I\'iJn 
betwl't'n wh('lhl'r tht'\· "'dnt to run Ml'rnU 
lynch or be ~rt'ldf'\' "f the Tr('.J.<,un' Th~' ~ 
more O~n-mlndl-d oIb..'Ut gl..\"t·mmt'nt· I 

51111, he ffO\;.'n<;. "100 moln,' bu~,"n' f'f"P t 
. he r «'III-loda)" arc .fr.id to pUllhl'mSC"h't'S cor I I ~ 

, - In I\'h"" pdnlt'<; on the hne-('H'n on 1'!tU", 
Ihey believe- <,tr1.1ngh·" f . () 

Mr. erMe dOl..·.,n'l hide- hl!>ange-rmwll" u~ I 
by "l"vl'r.1 prom Int'nt CECh 10 ,cnn hl~~u('{""" u 

ta\ Even Campaign 10 lower the- c.pil.l galflS 
though Ihey agrt'-t'd th.t the- cut ,,"'Quid !la\'l' 



GOVERNMENT RelATIONS 
rnClm10US i>t>nefiCIOII effects on capital form
arkm. hr- 5ol\'~. they NgSed orf for £eo1r that Presi
dl'nt C~n("r 'would gel mad at Ihem~ and re
m{W{' lncomt' la,. credIt'> for la).{'s their 
(NIIp.mit-> pilld OH'r.eal>. 

"To me, Ik.n I'" not the pmp<'r .1t\llude,w he 
sn-~ -Fu'It \"UU ll\H"youralJegiance toGod, then 
10 \'(Iur family. ,.nd your country )'our business 
sb1'u!dromf' (turlh,· 
\t"\"t'nht'l~. Mr Crace pr,lIl:t('5 business for 

its support of PN:;S To CMry oul the ambitious 
pruII'd. Ill' oTRanlJ'N 36 1.1SI.. (orces, each as
IIgruoJ 10 proN.- a fl·deral ilgeney or function. 
'lIr Ulol.. fof'("~ wert' chiurl'd by 161 top cerpo
ratt e-.«uIIVClo ..... ho. in turn, loaned 2,000 of 
tllflr manasl'r.t to prOVide !olaf( .1SS''''ilnce. The 
p.ulel (OIm!: up wIth 2.'178 specific ,,('commen
.ullOM of wiln to cut wa<;t(> i1lld incrncil'ncy. If 
Implt'mt'ntt'd. PP5S calculated, the propos.."Ils 
IO"()tJIJ '\01\-". thl' fl'd('ul governmt'nt $424 billion 

Ihrt"r Yt'.u", ,md SI q trililon Ilrryr(lr by the 
.,1000, 

LOOKING TO JANUARY 
(\'nlra~1 vnlh m~ll>t commiSSIon reports 

II ., oIIrt' ... non IllrgoHl'n aftN they'r.,.' Issued, 
_~s ~,'mmt'nd.ltl~lns ilcluallv ~em to be 
ptht'nng m,'mt'ntum. B~' m.d-Iuly, tht' Admm
lIU;dj('n n:-portt, sum,' bAO l>f Ihe propoS<lls ei
tlwrhaJ bt-t-n Impll'ml'ntl'd or "ere.n Ihe pro
:HI"" bt'Cllmlnj!; .... ', rht;o' ~dd up loa thfl'e-p .. ilr 
1ft'U1~ 01 SIO)." bll IIlln 

,., br ~un· . Iht' CI'mm'~"lon h.:a .. not escaped 
'»nln"Tn;v-or ".tlcism Bolh thl' Congr{"S' 
tIOlUl 8!o1dj!;t'1 QHlct' ~nd Ih" Generill Account
,0£11« h.ll\'l' qU.lIrr .. le-d wllh th .. pitnel' .. cosl
unng cI.lnrn'l. pnwldmg ... mmunilion lor l>h.1rp 
m.kh .II PPSS (rom I.'Il;"CtlOn-conl>Cious con
~t'n Evt'n tht' Wh,h,' Hou.:,e·.:, Office of 
M.lftI~t'm .. nt & Budget ha$ toim'd the l>nipmg. 

,"ft, Mr Cr.llce .t, opllml<;tic Ih.ll, come Janu
"~', Ih(' new Congr(,!15 Will tak .. action on many 
r4ltw rt\'l~b Ih ... t were consld('ted too polil ' 
all)' M'n~IIl\·t· 10 b.. ... dnptl'd In 1984'!> t'lcctLOn
~<iIt"mll!>pht'rt" 10 hl-'Ip bring Ih • .:, .:aboul, Mr. 
Gr~l' ha~ aulhoh'd ,1 Iq'i-pilSe book, Bllrn"'~ 
.\1,''"Y: Th~ ~,·.nl"'" Y,lIIr Tax D.)I/(I'-" (Milcmillan 
PubJ~hmK Co ), which Wa.! relea'il>d Oct 4 

M"f\'\)\:l'r. Mr Grace 1& counting on an un
ILI-flv .lIi..l1nce ...... Ih muckrakeng columnisl Jack 
AlId~rc.on-,J (rrqu('nt endu.:,try cr.l.c-IO put 
Y"n>ol" prl-nurl' on Congre .... The two men 
~ formC!'d .I n<~'"pr(l(11 organi ..... tion. CII.zens 
Apln. .. t \\'01,1,' , and hopt> throughMr An
tUTI(>n'l("olumn to ... m... m.ll1onso{ Signatures 
on • J'f'tlllOn oPJK)~ing ft"<icral mi!<5pe ndins· 

J'f'htwn ...... 11 tit' prl'Senled 10 the newly 
I'd rno, Idt'nl ;and Congr ...... ional leaders en 

'"UUV 
FOlJ( HERO, C~rt.unlv mO">t of the credit for 

" eeptanet' '10 farttl rpss' reporlls due 10 Mr 
era«' hlmwolf h: .. n though Ihe comm.ss.on 

.mpl ·tt"d Ih 18-monlh la~k last January, he h.Js 
C( nt'nued tl."l IJ"l'nd an average of 30 hours a 
wrork prornc>llng the tl'<'Ommenddtions He IS 
lI'I.lIllng mor .. Ihan 100 !opt..'t'Ches on behal f of the 
prO)«t dunng IQ84, bt"'i.des an array ollcle
vilaon ;and radiO appt.'ardnn's, pre .. s ,nlerv,ews, 

and Congre$sional committee appeilrancC5. 
All of this, along wilh rising publiC concern 

about the federal deficit, has milde him some
thing of a cost-cutting foH .. hero. His colorful 
personality hl'lps. A one·liml' pl.Jyboy (he reluc
lantly gave upa lifl'or polo, sailing, fasl cars, and 
girlfril'nds when he was Ihrust into thl.' fob of 
hl'ading the family company), Mr. Grilce i$ an 
individualistic blend of chiltm, crust.nl'SS, 
grace, pugnacity, wit, and ebuilit'llce HI.' 1'\'l.'n 
carrie-sa gun, (earing terrorists who Slilllink his 
company with South America 

So personal a stamp hilS Peter Crace put upon 
thl'waragainstgovl'rnmenl WilSIe Ihat the panl'l 
hI' headed has come to be populilrly known as 
$imply -the Grilce Com mission.-

Of all his government-relations activiti .... , the 
comm ission has been -the most all-embracing 
project.- he comml'nts. And h(' dot'sn't deny 
thai it has rekindlt'd his interest in govern
ment-an interl.'st hl' i1dmit~ h~d wan('d .. inn" 
the idl.'ilJistic days of his youth 

"Frankly," hl' SilyS, speaking primarily of Con
gress, "there was a highl.'r caliber of pt>Ople In 

govl.'tnml.'nt 30 or 40 years ago than now. Today 
the morality Il'Vel is lowl'r. Ewryonl' focuses on 
winning ill illl costs; the end lu!tlifil.'S Ihe means,· 

A CABINET POST? A lifdong o..·mocrat, Mr 
Grace admits thai he dOl'~n'l Mknow what thl' 
hell I am now" when a!tkt'd. hi~ part~' affiliation. 
But he says he'll volt' for Mr. Re ... gan ne);1 
monlh. Not only does he behe\'e Ihl' Presidl.'nl 
would be more likely \0 push adoption of the 
PPSS recomml'nd.lIions than would Mr Mon· 
dale, bUI he ilgrees strong'" with the Admini~
tration's dt'fense buildup, 

lifted ,"10 the limelight by his Grace Com
mi'ision Il.'adership, Mr. Crace has be"n men
IlOned as a potential cilbinel OfliCN Ifl a Sl'cond 
Reagan Administration Would hI' serve if 
asked? "It would be .J close call: he answers. "I 
likl' whilt I'm dOing now" 

Indl't'd, Ihe W R Gracc & Co. CEO "l'('ms 10 
Ihrivl.' on IS·hour workdays, His ht'avy, l');lrac
urricular PPSS workload of"'n forccs him to run 
his company through post-midnight Iclf..'phone 
call$ to thl' firm's l'xeculiws-and he d()('!on't 
mind a b.t. He pooh-poohs MIl. of retircment 

"If I thought I werl' holding back, I'd gl'1 out," 
he SilY$, "But mosl of the peopll"11 tht' company 
are telling me, 'Hey, tilh' the prel>sur .. off' They 
don 'I think I'm slowing up" 

Furthermore, hi .. Single grl'illl~1 sali!ofaction 
has been work-related That, he l'oays, was reo 
structuring W. R. Grace &: Co. from iI company 
almost totally dependent on uncerta,", unstable 
Latin Ameriu 10 a viable. diversified, multi
national conglomerate. So completc has bt>en 
the melamorphosi .. that none of Gran"s busi
nesses in J 945, when he took owr, IS part ollhe 
company toda\' "Yet. he .Jdd .. , showing his 
compassionatl' 'iide, "w .. ·w bet-n able 10 , ... ke 
care of the loyalempJoYl'ft> we had working lor 
us in Latin Amt't,Cil " 

For him, no i1ccomplishmt'nt could $urpass 
that-even if the govl'rnmellt were to adopt all 
2,478 of his Grace Commission recomnH,,"
dOlt ions. • 

"Too many busness 
people lodoy ore 
ofroid to put them
selvas or their com
poNeS on the m
even on issues In 
wlich they believe 
sbongly." 
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PRIVATE ENTERPRISE 

JUNEM. 

COLLIER 
President & Chief Executive OffIcer, NatlOliOl hdusfnes Inc. 

In recognition ot 
your outstandIng 
efforts 
to promote the 
private enter· 
prise system. 

Hers is the qUintessential American succt.'S5 
story. It is one, she would argue, Ih.'ll 
confirms the opportunity a person has to 

achieve great things under the U. S. private en. 
terprise system. 

Born to extremely modest means-she de
scribes her childhood home in East Prairie. Mo., 
as "{our rooms and a path~-and without a 
string of ea rned degrees after her name (she was 
graduated from high school at 16), June M. Col. 
Iier is now president and CEO of National In
dustril"S Inc., a 5100 million diversified manu_ 
facturer based in Montgomery, Ala. A one-time 
office manager for an ele<tricaI fabricating firm, 
Mrs. Collier also isa general partner of Pyramid 
Oil Co. in Montgomery and has busin(>SS inter_ 
estsin broadcasting and commercial real estate. 

She serves on the U. S. Commerce Dept.'s 
prestigious Industrial Policy AdViSOry Commit_ 
tee. She is the only person from Alabama on the 
COmmitleeof200,aselect group of women busi
ness leaders_ Mrs. Collier's radio and television 
showcreditsinelude the-Larry King Show- and 
Cable News Network's -Crossfire.~ She's ad
dressed both houses of the Alabama legIslature, 
testified before the U. S. Congress, and dined at 
the White House. 

By almost any measure, JuneCollier has made 
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it She is firmly established as iI leildtr in U S 
bUSiness. She commands respect from co. 
leagues and competitors alikt'. She 15" fom to 
be reckoned wllh 

8e<:ituS(' she knows full wt'llthe promISe thlt 
private t'nterpnS(' fulfills, she has ~n.ll:Jrrifts 
advocate of Ihe system. She ilverages Plght tOitn 
speaking appearances a. monlh, ilnd whtthtr 
she is talking to the me-dl.l, pohIICliln5,.llChtiOl 
group, a service club, employtes, i tridt 
aSSOCiation, or other bUSiness e"tcullvtS, 
chances .Ire that Junt Collier will bt tUollln, 
the VlftUes of prIvate enterpriS(' or U15In, ""m
Ings against forces which, she ft'il"5, ""e.tUn IIIi 
foundallOns. 

"Free enterprise Isa 10tslmpierthJn thttcon_ 
am IS'S and the professors would hi~-t you br
lit've,~ she tells a group of students. ·FTfttnter_ 
prIst' isthe right weall have to perC't'lveantf'dIn 
tht' marketplace and then figurt' out i "'OIY tofdl 
Ihal need Free enterpriSE' Includes tht nght 10 
make money and the right to gobrokt.lf-swNt 
allowed us to takE' NailOn.1llndustri('5 ind molit 
it into thE' large~t privatE' emplo,-,t'r in untril 
Alabama It's the samE' thing Ihat Itt w. ~'t 
from a colony In thE' euly 17C1O! to tht grt.ltst 
powE'r In thE' world In 1t'SS th.1n 200),t'"~ 

TRADE ' TIGRESS .' June Collier spew ht-r 
mlnd-dehberatE'IY.1ndtffectlftly !'.ulM Iff
yrich. a politically con~rvatIVt' colulnlUtlltld 
director of the Committee for tht SUTl'lnI d. 
F,-- Congr~'i, W.1shlngron, approvlngl)" ttr11\5 
Mrs. ColliE'r --rhe TIgrE'S!> ol Tradt· for htr ('On
troversl.1 call for a 201. tariff on allllnporttd 
manufactured goods. That I~y would. ,ht .. 
serts, preSt'tvt" AmenC.1n JObs ,md buslnt!lf'lo by 
off'M.'lIing the compariltl\'t'ly cheap CO§t clllbor 
OYel'St'as. She IS conVinced that "f1ft Imt·-Ill
eluding the freE'-triidE' policlt'5 t'Spou~ by thr 
Reagan Admlrd~lriition_i!l ~It'.dily trochng 
AmE'rlCol'S industrial bue. 

JunE' ColJiE'r fully .1ppredatt'Slhilt proPOSing) 
tarIff brand!! hN advocate of prolo."rtlom5m-. 
philOltOphy contrary to the tradition.1 dtflnl
lion of a "frt'(' entt"rpriser" She conttnds, h"",'
ever, that the two issuE'S must bt'sepal'i1ted Frtf 
trade is nol f~ t"nterpnSl".she insists. "'ty.rt 
not even klssin' cousins: sht .dds In OJ light 
SOuthE'rn drawl 

ShE' does nOI favor quotas WhICh, in l.et 
would keep foreIgn goods out and conslllUlt 
"protectionism· as she dt'flnes Iht' Itnn Tm[f~ 
she poinlsout,.1IIO'A goodslocomeln buttqual
ize the !.1bor-cost advanr.ge that foreIgn pro
ducers now enJOY. 

Free tradE', ~he emphasizt'S, must bt mag
nized ,15 one of the misguldt'd notions that nt 
undOing IhE' U, S. privateenttrpnsu}''Stern 

ThE' U. S. government, folJO\o'Ilng tht f~ 
tradt' drummE'r, "IS trying to givt' tht ""orld th~ 
benE'flts of the freE' tnttrpnSt' s)'~ttm wllhou .. 
any of thE' responsibilities tholt go .Iong With It. 
she assert~ 

American comp.1lnib operating undtr tht 
diSCiplin(.~ of our svste.:n. ha\"e 10 pl'Y by thr 
samE' basic S('t of rules, she obst'n'l"S Not so for 
foreign firms, she says; the\' dont't ha,-e to co:; 
form 10 our rule!! and regullillons And "t\'tn I 
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t>o>-t·nm American companies cannot compete 
,g.llJ\-~1 rom~nil's that do not have Ihe same 
~tnctllln~ it., ours do,· '1ht' s tates. " When we 
,11'1' 1(lrt'lgn rompelltors thl' right 10 play by 
,.,., rult'lln ('OUr m,JIrl..etplace. we have set up OU f 
KM(>m~' (cor fallul'(' 

'\h' are trpng to r.ll~ up the lesser-devel
'rN ('Ounlrih, but we are o nly lowering OUf
wilTS." ,he .. -.ert~ ........ ·e are paying the price for 
DUrg~nt'l"O!>lt\· In hlgh('t ta\e5 Clnd unemployed 
f'«'r1t'-and we arl'!O.,mg OUf Industrial base in 
":1'prooc~." \ht' InM!'oh "If weare weak, with no 
l'l..iu .. trial Nw. what are we gomg to do?" she 
lui~- 'Who ,"- going to be the hope of (ree-

( 11\ Ihl\ world'" 

MINIMUM GOVERNMENT ROLE 
It would be- easy to dub June Collier a 
latiN-d.)" *Am!'nca FII·st(' r ,w an isola

hu ,;1 And it w(\uld be • ncorr!'C! 
Though ",ht' might not fully appreCiate the 

~plimf'nt-fl1r!\ht'clil tms to pril_e thlngssim
~-M .... C()IIU'r I" far too com pie" ilnd sophis
baird. pi.'l"'\()n to be adequately-or accu
flttly-choliraCll'rln-d b)· "'uch !'''prt'ssions. 

r ".,~t,)nCt'. h"r TInging defenses of the 
A.r:: ·tiColin rrlvate enterpnse system-and they 
J\.n'to loftn It'Huon lWt·r tht' last "'t'Veral years
:otttJin .n un""'I"'l"Ctl'Ci tw.~t June Collier ad
-:I'b thilt !Cpli .. rnmt·nl ha<;') role to play In regu* 
Illn, t.>uslnns. 
-F~ ('f\Wrrnw prl .... umM thiu the govern
;-nt ~ no rlo1ln' In the- pnvilte marketplace, 

~~H'''''lr1 vt Tl."fl'rl!"e loma~esuret'Verybody 
:m 1>,. th(' wmt ".IIt's: she says. "'(Butl when 

pM"fllm .. nt ....... rel ........ t .... en iI {oo/Id fun ction in 
C' pn,·att' mo1lr~t'tplace. tho1lt means the system 
no 10nSt'r ".mplete-Iy free. There IS no such 

d&lnll: u a ·purt'" mo1lrkdplace or 'total ' freedom 
ftof\",,,ul..t .nv c.t U~ r~ally want It What we 

m M "tnvl' f,.r I •• mmmlumgove rnment role in 
Ihl~f'nterrn~ .. y.tem .. 

Aun ('umple {"If a ~valid"' governm{'nt func
IIOft.M .. cltl'Sth .. ant1tru~tlaws ... At one time we 
Wftt'. hllie guy: ~he notes. an allusion to the 
folK"t th.t 21 ,,· .. aT"' ago National Industries had 
~n rmpl""·l·{'s and about 5250.000 In sales. 
·W,·r-r it not fur anlltrust laws when wt' s tarted 
ranll"S; J"M.pl .. ·ji chains, Nahonal Industries 
WO\Ild not be In bUMn"",!> [today): she states. 
"'And "'hfon }'Uu e-ven rei"" the antItrust laws at 
.I.J. you UII' 8"lng to knock out sma ll business
_hich i~ ab~olutt'ly the corners to ne and 
Stt\'nsth.;f th.s noll Ion. Small busineu keeps the 
,"",'"ff(' sao hone-!ot'" 

\rlth.r don Mrs Collie r have a problem 
w,tll s,"'rmmenl Intruding mto the market
pia« t(1 pn.lect J't"Ople from Inpu re food and 
d.ru! •. ·In a pUTl'I)· fret> marl.et the maker of.a 
4ulsrrou~drug would even tu.llly go o ut ofbusI* 
NM-but m.vbt" hund rHls or thousands of peo
pleto.'OUld dit:bt-fore- e-verybody got the message 
th,u. f'l'rhap'.rh.t drug W.lS not the best remedy 
01\ lbe IIYrl.f'l.· "he say, Govern ment Irtte~ 
",""tlVn In .,ucha circumstance IS reasonable an 
~ponslbl~-though 11 makes the system less 
frre ,hit b«-hn'~ 

Hlowt'Vt'r. June Collier IS crll1ca l 01 what s he 

views as ""reQsonable government intrusions 
into the private sedor. 

Unreasonable wage rules really irk her. When 
government weighs in and states that a ll work
ers are worth the same amount of money regard
less of the quality of work they produce, both the 
business owner and the worker suffer, she ar
gues. Whether the "owner" is one person or a 
million stockhoid{'rs, the freedom to run the 
enterp rise is eroded when government steps in, 
she says. And unreasonable wage rules tell the 
worker that "' there is no longer a premium on 
quality: she claims. "" It takes him out of the 
profit loop-at least in the short run. He doesn't 
work as hard, beca use it doesn't matter to his 
paycheck how hard he works: Mrs. Collier says. 

"As a result, productivity goes down, profit 
goes down, prices to the consumer go up, not as 
many people as before can afford to buy the 
product, fewer products are sold, the companies 
that used to make the p roducts close plants, the 
employees who used to be in those plants are out 
of work, (andlgovernment has to tax more heav
ily the people who stil l have ;obs,"she reasons. 

'NO STAKE.' It is important to remember who 
the ru lemakers are, June Collier emphasizes. 
They're mainly people without a direct stake in 
the smooth functioning of the private enterprise 
system-people who "' think they have no stake 
in profits and losses," she says These are peopl{' 
"who are concerned with the smooth operation 
of government, not industry." 

It would not bt"overstating her position to say 
that Mrs. Collier sees misguided trade policies 
and unreasonable regulations as posmg a "clear 
and present danger" to the American private 
enterprise system. 

"We used to feel that government's role was to 
support our economic system, to be a referee: 
she says. "'Government was suppose<i to do those 
things that would allow things to flow 
smoothly .... 

In contrast, "now ... we seem to feel that 
government is the reason that th{'syslem exists, 
and that the system's [unction is to make gov
ernment's }abeasier: she statcs. "i nstead of gov
ernmen t supporting free enterprise, it's now 
free enterprise that supports government " 

Too often, the people who make the rules and 
wnte the regulations in government forget that 
private enterprise is a conceplthat goes beyond 
a single company or an individual industry, she 
states ... It 's the underpinningof our whole social 
system; 

And so, "whether you go into manufacturing, 
or farming, or mining, or a service industry. or 
government, you have a responSibility to the 
system of economics that has made this nation 
what it is," she says. " If we all und{'rstand that, 
we can start identifying some of the dangers 10 
that system, and we can work to eliminate 
them .. 

Whether or not you agree with June Collier's 
conception of the U. S. private enterprise sys
tem-its promisesand problems-there'S no de
nying that she makes you think. And that may 
be the besl kind of promotion th~ system can 
have. • 

·'We used to feel 
thot goverrvnent's 
rOle was to support 
our economIC sys
tem, to be a re
feree Now . 
\Y6 seem to feel 
thot government Is 
the reason that the 
system exists 
Instead of govern
ment .supportng 
free enterprise, it's 
now free enterprise 
that supports gov
errvnent." 
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Putting a machine here, a computer there, to relieve a . 
bottleneck or patch up a problem is quick-fix ~hinking. And bad automation. 

Technology and equipment alone won t solve anythmg for long. 
It's how you select the technologies, how you integrate them, how you 
manage them that will payoff big. 

Which is why only a certain kind of automation supplier can 
help you automate successfully. 

The key word is "experience:' 
After investing billions of dollars 

automating many of our more than 350 
manufacturing plants worldwide, we've learned 
a thing or two. ~:"'-;-;::.t 

That any business of any size can ~ ..... 
reap the spectacular benefits of 
truly integrated automation. That the 
conventional wisdom of when and how to 
automate doesn't apply anymore. j 

That carefully planned automation integrating 
factory, office, operations management and intelligent 
warehouses creates a ripple effect that generates quantum 
improvements throughout the business. 

We've learned that traditional financial measurements 
are the wrong way to justify the investment in automation. 
And that resistance to change can be turned around into a 
top-down commitment to company goals. . 

'Se'l;or "'""IlJ.'l'rnf'II' "IN.' tak~ the l«Jd, 
~".f' Ihe aN/oma/,oll df'fllt911 ", .. If 
lie ill 10 Ihe bu,iott'u .1",ltVN-

Think manufacturing strategy. Then think again. 
Electronics in the factory changes the whole baJlgame. 

Now that you can do things you've never been able to do before,yoU h3\~ 
995-21(l1 



to rethink your manufacturing strategy, 
rethink the way you design and 
manufacture your product. 

GE can help you plan and develop 
the right manufactw'ing strategy. Help 
you define, design and engineer the 

• • right automation system. 
We've done it ourselves. In plant 

after plant. 
There's a place for 

equ i pment, software and services. Cd IIv rilhotlJ~ Mcnri~9 4oiIIwallt(tlOllJkd IftImJI a[ov.r "u..II'. 
ud ,ott'll Kt ri, flit GE approc!c/l "",*,. . 

And it's not at the head of the line. 
That's another thing we learned automating our own plants. 

So first we'll sit down with you, talk over what you want 
to get out of automation, go over your business, manufacturing 
and automation strategies. 

Then we'll get into equipment, software and services. 
GE makes controls-numeJical, programmable, general purpose. 

GE makes robots, CAD, CAE, factory scanning systems, 
communication networks and a host of packaged and 
custom software. 

GE also has many of the c,itical services. Project 
management. System contracting. System installation. System 
maintenance. Training. Even a financing subsidiary. 

More important, GE knows how to build them to work 
togethel: How to put them togetheJ' with other equipment. 

Call us on it. 
Call ow' Business Information Center at (518) 438·6500 . 

. "' . Tell us a little bit about your automation project. 
, And ask for the videotape demonstrating 

how we turned around our Louisville, 

-;- r; '" 

F<UJI/i,,,,,_, .• lt-f. """ a"arlt a/l /Ill'" 
~".f """._-4,NrI "rod ,~dlN'd 

Erie and Schenectady plants. You can 
have it for ow' reproduction and handling cost. 

A small price to pay for investing in 
your company's future. 

FOR INFORMATION CIfCLE NO 15 

(518) 438-6500 



EMPLOYEE RELATIONS 

JAMESG. 

TREYBIG 
PreSident & Chief Executive Officer. Tandem Computers Inc, 

In recognilion of 
your out· 
stondlng ellorts 
in implementing 
and maintain
ingsound 
employee 
relations. 

Silicon Valley is a 30-mile s trip about an 
hour's dnve south of San Francisco. More 
Important, it's also of course where much 

of the country's leading-edge computer tech
nOlogy, the ..... ork of ingenious and furiously 
industrious entrepreneurs, originates, In the 
popular imagination, Silicon Valley now repre-
5('ntsnolessthan theAmerican Dream in action, 
replete .... Ith the usual Horatio Alger cast of big
gE'r-tha n -Ii fe cha racters. 

One of the most inspiring Silicon Valle)"ites is 
a 44-year-old engineer with a gift (or seeing the 
open window in already crowded markets. The 
window that James G. Treybig, now presIdent 
and CEO of Tandem Computers Inc., Cupertino, 
Calif., perceived some ten years ago was the 
on-line transaction-processing mar"et 

Back then, Mr. Treybig served as ma r"eting 
manager of Hewlett-Packa rd Co.'s computer di
vision. The window began to open du ring his 
work on a project fo r HOliday Inns Inc. -rhe 
company wanted a computer that would run big 
hotel sites,~ reflects Mr. Treybig, explaining that 

50 NlUSTRY WEEK/OCTOBER 15, lQ84 

the hotel chain sought to rt'place a cumbersome 
arrangementol standard minicomputers linked 
together 

The future Tandem chief sensed that other 
companies had aSlmilar need. He tinkered with 
the numbers a bit and tallied up a market worth 
potentially 5350 million. '"And it was a 'sell' 
market-not a ' rental ' market. It looked as 
though you could grow a big company real fast ,· 
recalls Mr Trt'ybig, 

His instincts told him that banking, manufac
turing, and communications operations also 
were about to enter a period in which they 
would need to automatically capture, update, 
process, and deliver volumInous amounts of in
formation 

Mr. Treybig left Hewlett·Packard and took a 
job at Kleiner &. Perkins, a San Francisco-based 
venture-capital firm (The Kleiner of Kleiner &. 
Perkins, Incidentally, was a former Hewlett
Packa rd general manager who invited Mr. Tre
yblg aboard specifically to provide him with the 
lime and rl'sources he needed to prepare hi5 
bUSiness plan.) As a part-time vl'nture capitalist, 
Mr. Treybig, who is a Stanford M.B.A. graduate, 
was impressed earl)' on by a harsh lesson in thE' 
creatIon of new bUSinesses He saw ·start-ups 
nourish and then suddenly flounder when key 
people left because they weren't treated rIght· 

Mr Treyblg-most peoplE'cali himJim-rt'al
ized that making hIS Ideo1 go o1nd grow r('(juired 
good people. He became determined to gh'e 
Tandem.oiI people philosophy'" that ..... ould make 
it a great place in which to lo"Ork 

To1ndem bego1n in 1974 with (our employees 
shanng a tiny office. Today the company em
plO)'s 5,000 people If1 30 countries-with 80 lo
cations in the U. S. alone. Last year, its revenues 
totaled 5418 million-enough to ma"eTandem 
the nalion's SOOth-largest company. 
"'h~ key to success IS to involve ron.1{ em

ployee in the company: notes Mr. Treybig. his 
voice sometimes dropping into the south·Texas 
accent of his upbringing "'You've got to stay 
close to your employees and make them feel 
they' re important-thatthecompo1nyco1 res."" 

OPEN DOOR. Tandem's philosophy IS to keep 
the lint'll of communication open, 10 keep the 
creallV(' JUICes flOWing, and {o foster strong pro
fessIonal and social bonds. Matching its words 
with deeds, Tdndem has a traditIOn of sharing 
the wealth Every year each employee receives 
stock optIOns. In 1983, employee stock pur· 
chases contributed 525 million to Tandem's cof
fers. And I'very four years each employee is 
awarded an extro1 Six weeks 01 Vo1Co1hon in the 
form of a sabbatical leave, 

Characteris!Jcatly, Mr Treybig is quic" to 
point out the hl'lp he has had in creating such 
programs, "'Weare lucky to have a good board of 
dlrt'Ctors who value people and think they are 
Important A lot 01 presidents might have these 
Ideas but their boards mIght not support them '" 

Besides fInancial remuneration, Mr Treybig 
believ,-"S in the power of communications to cre
ate the homogenous will, purpose, and dlf' 
eclion that a company needs to sustain mi, 
tiative. Basic to this belief is the approach of 

\ 
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structured and unstructured communication, 
the latter spanning lob funchons with no im
peding hierarchy. ~Struclure is good when you 
",-ant to gl\'E' dlrt'ctlon, but II's no good for cre
atlvity'- declilrt>s Mr. Treybig, e),plaining Ihe 
limitatIOns of organizational charts. 

To 5ha~e that .. tructurc. the company has ini
tiOited a number of programs. The most novel, 
perhaps. is its TV network. The company has 
placed satellite earth stations-at a cost of $6,000 
tach-in most of its U. S. offices and In Canada. 

Within 30 minutes, Mr. Trcyblg or any of his 
management team In Cuptrlino can be on the 
alf to other Tandem sites. The cost; about $400 
ptr hour (It's not surprising, then, to discover 
that Mr. Treybig IS an inveterate ham-radio 
operillor, that IS. HIS idea ('Of gl'tting away (rom it 
1.11 IS to lug hiS gcar to some remotE' isl.lnd, say, 
alf the coast of Afnca, to work the airwaves.) 
Every year. the day before the nnnual mecting, 
the Tandem management team broadcasts an 
utenslve briefing to employees on what will be 
said dunng the formal meeting the next day. 
And throughout the year the closed-circuit net
worl provides technical updates, news of (I
nl.nnill performance, and other Information. 

'We wilnt InteractiOn," Mr Treyblg e;xplains, 
"!'IOo one hoilS ilil the answers, And good e;x
chilngesciln ht"lpdear theair and clilri/y ISSU('S," 

Foreumplt". oil ~ent program dt"ait with the 
~ub)Kt oJ how to better control ex~nses. One 
~pect centenod on getting the It"ast t"xpensive 
routing for iI.rlme l.1re<; "Wt" haven't found the 
ilMWt"ryet: .. dmlts Mr Treybig. 

Toenrouragt" interactIOn, t"mploy('('S may sub
mltlhelr qu("!;tlons anonymousl)'. 

CREATING SOLUTIONS 
Another communications avenue is the 
company's electronic-mail system. 

'Maills an integralor of people over distilnce; 
says Mr Treybig Unlike many companies in 
which onl)' management ora development team 
can u~ el{'<"tronlc mail, everyonE' at Tandem can 
~nd eleclrontc messages "A person can say 
'help'to 5,000 people: note!> Mr Treybig "And, 
In~tantly, everyone knows what the problem 
I!-and Ihal kind of JOint expenence will c .. 1i up 
I lot 01 pot.Sible solutions" 

It can al§O put iI cnmp in iI new management 
plan A nf'W vice pre!>Ldent recently sent out a 
nN com~ny poltcy viii electronic mall and, 
th.1II ~ry same dilY. received over 400 mes
ug"-illI against II "He said he believed in o~r 
'peoplephilO6Oph)':"laughs Mr. Treyblg, "but"lt 
... ·ould ul.eilwhlle to adjust to this democracy. 

Another prognm thill involves unstructured 
communtntlon .5 TOPS-for Tandem Out
SIiIndLng Performt'rs. Throughout tht' year. 7'1. 
al the cQmpany's ~t emplo)'t'e!O gather al a 
reson In groups 0(70 or 80 to gt'l to know each 
olht'r .nd 10 dlSCu<" problemo; It's a cross-func
tionill met'ling at which an .1s..<oembler, (or Ln
lIance,can lalk loanaccounlantoraliill("!; person 
or anyone of the company's 12 top managers 
whoare pr("<;t'nt "Then I C.ln hear II the way illS. 
There'S nothing "tanding between meand what 
an ~mbler or a clerk se('!l as going on; says 

Mr. Treybig. "That ket"ps me in touch." 
But the most popular event is the company's 

weekly beer blast-or "popcorn parly: as ii's 
now sedately called. Each Friday. from 4:30 p.m. 
to 6:30 p.m., everybody at the firm's headquar
tersgets together socially. The beer and popcorn 
cost the company about 50c per person, a bar
gain forthe good will it brings. Many good ideas 
have been paS!>ed along and also, occasionally. 
some abuse. "One day a guy walked up to me," 
remembers Mr. Treybig. "and chewed meout for 
30 minutes. And he was right. Hewasfrustraled, 
and fora good reason." Mr. Treybig smites in his 
down-la-earth manner and adds: "And I have a 
chance,ofcourse, to give it back. I'm not hesitant 
todo!ha!: 

Each of these programs encourages the com
pany's two fundamental goals: quality and pro
ductivity. At its Austin, Tex" plant. as at the 
others, these programs are combined with 
weekly and daily participatory-management 
meehngs that deal with specific issues such as 
quality. 

The Austin plant IS a "paperless" factory in 
which all incoming materials are inventoried 
and tracked by computer Each employee work
station has a computer that will give an em
ployee feedbollck on just how well a part Is per
forming at each location "The terminal," 
refie<ts Mr Treybig, "becomes the tool of the 
worker-not a tool of management to monitor 
Iheworker. I think we provide leadership in this 
area" 

But even the most enlightened CEO must ac
knowledge oil sad fact of businE"S5 life-letting 
people go. The one area of the company's people 
philosophy in which Mr Treyblg (eels there is 
still much work to be done IS firing In a sense, 
Mr. Treybig feels that Tilndem is a viCllm of its 
own policies. "In general. we don't let people 
go: he says. -And generally, people don't want 
to leave because we have such good benefits." 
That can bea big problem foranenlrepreneurial 
company. Says Mr. Treybig: "There are people 
who are wasting their lives here. Either they 
don't have the capabilities, or they don't work 
hard enough. The problem is: how do we help 
people to leave when they no longer have a 
career herer 

Though the company has a process for firing. 
and Mr. Treybig believes it protects the rights of 
the employees and assures all of fairness. -We 
don't do it really well; he laments, "It's some
thing we are stililearntng. I don't ever want 10 

/!k~ firing: he adds, -But then, if you don't fire, 
you will never be a good manager." 

How does Mr. Treybigsee himself? HeS/lys he 
thinks he is good at strategy, at seeing trends 
and windows, at creating enthusiasm, and -at 
attracting people better than myself" 

In fact, Mr. Treybig believes that good hiring 
isa key to keeping the company healthy, and he 
regularly interviews two or three JOb candidates 
each week. 

But what makes Jim Treyblg so successful' 
Part of It is that he genuinely likes and cares 
about people, And that, in part, is what makes 
Tandem SOSUCCE"S5ful, too • 

"You've got to stay 
close to your em
ployees and make 
them feet they're 
mportont-thot 
thecompony 
cores. We wont 
hteroctiCln. No one 
has althe onsYJefS 
And good ex
changes con haP 
clear the or " 

OCT08ER 15, 1Q84ftDJSTRV WEEK 5f 



COMMUNITY RELATIONS 

R.GORDON 

McGOVERN 
PreSident & Chief Executive OffICer, CampbeD Soup Co. 

In recognition of 
your out· 
standing efforts 
in public ser· 
vice, reflecting 
a sense of cor· 
porate respon
sibility to the 
community, 

• Gordon McGovern s trides pu r
posefully through the corridors of La-

• Guardia Airport just as he might walk 
the halls outside his office in Camden, N J. It's 
not surprising, really. The pre-sident and chief 
executive officer of Campbell Soup Co. spends 
more than one-third of his time traveling, which 
often make-s an office out of bustling airports. 

AI 58, Mr. McGovern has headed the II5-year
old food company for three years, spending a 
hefty portion of Ihat time visiting tomalo fields, 
packaging plants, regional office-s, and super
markets worldwide. He has met virtually every 
employee at thecompany'sCamden plant,losay 
nothing of the vast sale-s teams and distributors 
he regularly sees. 

\\lith a schedule that often keeps him far from 
his de-sk, Mr. McGovern seemingly would have 
little time for any thing not related to managIng 
his company's I,OOO-plus products-more than 
100 of which have rolled out during his short 
tenure. Yet somehow, thesmiling,confident Mr. 
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McGovern keeps several burners going at the 
sa me time; a nd on one si mmers a com mun i ty-re
lations progrilm that has a!tracted national at
tention. 

Why spend precious time and money on pro
jects thilt don', St'll food? Part of the reason is Mr. 
McGovern himself. He self-<onsciously con
cedes that the label of -maverick"-which em
ployees and the press pin on him-is accurate. 
Indeed, stories about his baltered Volkswagen 
Beetle are famous; it seems his car was so con
spicuous in the e"ecutive parking lot Ihat one 
day it was mysteriously given a fre-sh coat of 
paint. "The old car never looked better: he re
calls. 

But Mr. McGovern is quick to point out that, in 
his case, being II maverick is nothing more than 
being creative and open-minded. His marketing 
techniques at Pepperidge Farm Inc., a Campbell 
subSidia ry, got him noticed-and late.- p ro
moted-by the board of directors. And that mao 
verick style, based on new ideas, helped 10 de
velop a diverse, and whal he caUs a -re-sponsive,
communlly.relatlons program. Under Mr. Mc· 
Govern's gUidance, Campbell Soup has initiated 
a host of programs, including; 
• A company.subsidized day·care center at its 
Camden headquilrters for children of employees 
and other local companIes. 
• A health and fitness program for employees 
that cost Campbell Soup more than 5700,000 10 
inaugurate. 
• An improved maternity·benefits package that 
includes parents who adopt children. 
• A grdnt of $125,000 for the Camden Cily Sum· 
mer Program in 1983, which gave more than 
5,000 community youths employment and rec· 
reation opportunIties. 
• Donations of more than $1 million in food 
products during 1983 to food programs across 
the country. 

But, clearly, the company's time and contribu· 
tions have not blunted its bollom line. Net sales 
infiscal1984 rose 12'lfrom fiscal1983-from 53.3 
billion 10 53.7 billion. At the same time, net 
earnings Jumped 16%, hitting 519 1 million ver· 
sus the preceding year's 5165 mIllion. Similarly, 
earnings pershareincreased from $5.1210$5.93. 
And theactlYe,shlrts-s[eeve role that Mr. McGo
vern has found to be successful in helpmg to 
boost sales and earnings has also found its way 
Into the company's community programs. 

CIVIC BOOSTER. Campbell Soup-and Mr. 
McGovern in Pilrlicular-have taken an aclive 
role in working to improve the city of Camden, 
an economically depressed suburb of Philadel
phIa. Mr. McGovern, foreJ(ample, is chairman of 
the Cooper's Ferry Development Assn., a group 
dedicated 10 upgrading land and real estate 
along the city'S waterfront area. The 5100 mil· 
lion pro)t'ct isslated to develop a large office and 
research com pie>., a retail center to support the 
business center, and a moderate hotel facility for 
viSItors. Campbell Soup also supports local Boy 
Scout camps, contributes 10 area educational 
scholarships and institutions, and, perhaps 
mOSI important, maintains its headquarters in 
Camden at .. time when many companies have 
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pulled 01,.11 of depressed locations. 
~I an'! really Imagine us leaving,- says Mr. 

McGovt'rn "There are some pretty bold areas 
htft'. but I think corporations have a rl'Spon
sibility to help people and the cities. You can't 
!oOh-e a City's problem!> by packing up and run
mngolway· 

At the same time, Mr McGovern acknowl
tdgts thaI the reasons why Campbell Soup in
\"()Iw-s ibelf In tht'S(> projC"CIS are not wholly 
altruistiC. There is a pragmatic side to this ma
"enck "The programs that ~nent Camden also 
w(lrk to Iht" benefit of Cdmph<'11 Soup,· he says. 
Bydeveloplng a positive Image forlhe company 
and creallng pleas-ant working conditions, Mr. 
McGcr.·ern hopes 10 keep attracllng quality em
ployl"t'S 10 Campbell Soup. The new community 
day-care center. for e,.ample, provides working 
molhers wllh a nearby place in which to safely 
Lff-p thtlf childr\.'n The company offers most 
employet'!> Ihe convenience of -flex-time," en
ablmg mother.> to visit their children on breaks. 
·It not only hl'lp!oouremployt'e~with important 
~rtsoflheir lIlie!>. but also Improves productiv
Ity Mothers aren't spending al> much time wor
rying If their children olre yft' and happy. They 
(l,n go <oH' for themselv("'l; Mr McGovern says. 
Mo~·er. the conSiderable .,um dL'"Yoled by 

Ihe comp.lny to liS nl'"W phy.,ical-Cilnl'Ss pro
gum Coln also be seen as iI benefit 10 the com
~nv.1I ~tscomp"-ny morale ilnd lowers med
Kill-IMuranct"c()!oh-, "11'5 by farour mosl popular 
progrolm We can't accommodate all the prople 
who \'\'ant to lah' p.1rt: hl' !><Iyl>. emphasiZing 
thilt the saving wtll molke up for the initial cosls 
(l( the program '\.\'e ttllnl It will come b.1ck in 
~~t'II. 

SMART BUSINESS 
r,..rhap<> ~me people think thdtthe glitler 
of commumly programs dulls somewhat 

whtn they're IInkt'd 'oC obviou.,ly to corporale 
well-being. but not Mr McGovern, As he ex
plainS It. It'S JUl>1 II facl of bU<;lnesl> hfe_ A com
pilnv l.!t pnmolrilv rl'<;ponslble to its shareholders 
for mainlalning a .,trong company and stable 
profits. and one of the besl ways 10 achll've that 
gual. he saY"o. 1'1 10 creatl' programs for employees 
olnd the communltv thaI Improve Ihe quality of 
life ~It".sood bUSiness; he !WIys 

1t'501lso~mart bu"mt'SS It improves the corpo
rate lmage-IO Important to a consumN-Ort
entN companv-furtheN Ihe symbIotiC re
lalion~hlp bet~et"n the community and Ihe 
comp.1nv. and offers opportunities 10 the art'a 
lhilt II mlsht not otherwise han.', <;uch as Ihe 
doIv-are cenler .Jf all (these programs) were left 
lo'the government, I doubl If Camden would 
haw these benefll.s .lVailable,~ Mr McGovern 

"'. ''(t'1. umpbell Soup seems to be mOn!" than_a 
commumty b(>neractor, liS adopllon program IS 
one oIlhe 'first In the country started by a com
p.ilny And some of 115 olher programs also ~ave a 
brmd imp.1ct They reflect more the CEO s ma
WfiCL. Mde tholn hts pragmalic one It IS Mr. 
McGm,'ern's forward thinking that resulted '" 
Cimpbell'. re-cognilion by Sar'I'If maga7ine as iI 

company that provides excellenl opportunities 
for women. Mr. McGovern hired the first two 
women vice presidents in Campbell's history 
and is in Ihe process of hiring others. 

The company has also embarked on a program 
to ease the plight of migrant workers at farms 
where it-and other companies-obtain pro
duct". In Ohio, for instance, the housing rcquire
mentsformigrant workers on farms with Colmp
bell lomato contracts are more stringent than 
the state's own codes. A company spokesman 
says Campbell paid half of all the construction 
costs.md loant'd the remaining50%to farmersolt 
low-interest rates. Additionally, Campbell has 
started a pilot health-insurance program for mi
grant workers that will run throughoul the 1984 
harvest. Finally, when Campbt'll recently 
slimmed its pudgy ~Campbell kids- to reflect 
the g rowing awareness of healthy diets in Amer
ica, it instituted a "'filnessgram" for school-age 
children that t'ncouTages them to engage in a 
variety of exercises. Tht' youngsters involved 
receive a computerized report card assessing 
their scores. 

OPEN DOOR, OPEN MIND. While many of the 
details of Campbell's community-service pro
grams are handled by Ray Page, vice preSident 
for communily relations, It's dear thaI Mr. Mc
Govern's philosophy and management sly Ie i1re 
the wellsprmg of muchoflhe programs' energy. 
The extensive communicillion with every de
partment at Campbellihat takes up 50 much of 
Mr. McGovern's time also gives employees a 
chance loe,.press their views and ideas, 

~In fact; Mr McGovern says, .oil was oil one of 
these small sessions, with about 20 people, that 
Ihe idea for the day-care cenfer first came up. 
One of the women suggested it and we said, 
'Well, why not? We might as well take a look OIl 
il.' We newr dreamed it would be thiS success
fuL 

~I Ihink a good communications policy, a kind 
of opt'n door, is essenlial 10 any company. A 
manager can never afford 10 cut himself off from 
the ideasofhisemployt'l'S. You have 10 beabte 10 

listen-and to accept new ideas if they Coln bene
fit the company and the community in some 
way; he says, 

While Mr McGovern conced~ that Campbell 
Soup is not the only company that employs good 
communicililon to its advanlage, somt' compa
nil's seem less aware of its importance. And one 
clue might be found in the products a company 
market<;_ ~As a company that manufactures and 
markelS food,~ he says, ·we have to be very con
sumer-oriented_ \-\'e are always out there talking 
with consumers, with regular people, and find
ing out whallhey like and don't like, and whal 
theirconcernsare, We have 10 be able 10 respond 
to theLr net'ds to keep our products up wilh Ihe 
times.~ 

It is perhaps thIS same phLlosophy-a neces
saryingroolenl in Iht'company's marketing rec
ipe-Ihat has infiut'nced Campl>t.'11 Soup'scom
munity-rt'lations program. As Mr. McGovern 
says: -If you go to sleep In this bUSiness, you die 
pretty quick. Keeping on your toes IS what keeps 
you alive,~ • 

'·1 Ihnk corporations 
hOve a responsibility 
10 help people and 
the cities You coo't 
solve a City's prob
lems by pocking up 
andn.ming 
away You hove 
to be able to Is
len-and to oc
cept new ideas if 
they con benefit 
the company and 
the cornrT"llX\ity in 
QOOway," 
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MSA tells who is re onsible 

MSA 



-
for our new hood design. 

We had input from so many people in 
designing our new air-supplied hood it look us a 
whole year to lock up the final decision. 

We wamed slich a cri tical pr<xlucl as this to 
be just righl. So we went to the people mosl con
cCllled with workers' heaILh and safelY. People 
like you. Our customers and potclllial users
health physicists. industrial hygienists, and safety 
engineers throughout the USA. We found out 
whal features they needed in a respirator hood. 
Adding this input to our own know-how, experi
ence and research. MSA engineers were able to 
produce a respiratory protective system that is 
easy to don. provides maximum cool ing with mini
mum air noise. is Cil"iy to clean and decontaminate. 
A system that permits the user to select the model. 
style. length. air flow control, and accessories to 
create a system that best suits his application-at 
nuclear power plants. pharmaceutical plants. foun
dries. etc. In lhe handling of and manufacturing of 
certain chemicals and other hazardous materials
where\'er respiratory hazards require lhm workers 
suit lip and use air-line respirators for the job. 

This attention to demands of the market. this 
research into needs of users. this caring about the 
comfort and safety of workers. this extra invest
ment in time and money is reflected in all MSA 
producLs. Over 4.000 in all. 

Prcx:lucts for environmental surveilhlllce. 
hazard control. personal protection. and 
emergency care. 

I nnovativc products. based on intensive 
research. It·s another reason why MSA has 

become the most respected name in its field. 
For further information, call your nearesl 

MSA office Loll free aL 1-800-MSA-2222 
during normal business hours 
(1-800-MSA-5555 afLer houn;. emergencies). 

Or wriLe MSA. 600 Penn CenLer Blvd .. 
'PiLlsl)ur~:h. Pa. 15235. 





ELECTION' 84 

EXECS RATE THE 

CANDIDATES 
2 * * ~ ~ ~ * * * * * * * * * * * * * * * * 

One politically prominent CEO will probably sit out the 1984 Presidential 
election. But most business executives have picked their tickets. 

Reagan scores points for his management "style." 

By JOHN S. McCLENAHEN 

If Congoieum Corp_ Chil i rman and CEO Byron 
Rada~('r. usually an enthusiastic Democrat, 
ft'm'l1nS dl~gruntled, neither former Vice 

President Waltt'r F MFrill.· Mondale nor Presi
dent Ronald W, Reagan is likely to capture his 
VOlt' on Nov 6. In fact, Mr. Radaker very well 
might MI out the upcoming Presidential ba l
IOllng-Just as he did in 1980. 

·1 am sorl of on the horns of a dilemma,· 
con f~M'S a clearly discouraged Mr. Radaker. 
W;!Iht'r Mondale , Ihe e"e(ulive asserts, " is 
"traighl o ut cllhe pilst"_rekindling the liberal 
throw.monl"Y .a t.problems approach, -which 
h.lISn't wo ra..ed - Yet, al the same lime, Mr. Ra
daa...-r Insists It'd be difficult for him to -overtly 
support- the Republican ticket of Reagan and 
Bush -I'm nOI sure they're where my hea rt is, 
either: he says 

Mr Radaker appears to be a rartty among top 
U 5 bU~lnl'SSe"ecutl"'es who are willing to talk 
about their p~ldential p references. Few are as 
dl'iSoltlsfled with the candidates as he. Most are 
comfortable in rallying behind either President 
Reagan or Mr Mondale. (Several sen ior execu· 
tives, however, decltned to be mterviewed.) 

EM -De'- de Windt. chai rman and CEO of 
C Il"Veland-baSt"d Eaton Corp .. will vote for Pres
Ident Reagan -beca use he deserves reelection.· 

Inflation is down. government spending has 
been slowed , and taxes have been lowered, he 
observes. - If Reagan ca n be given a second term , 
and a more like-minded Congress can also be 
elected, the nation will experience the full bene· 
fit of the ideas he introduced so successfu lly 
three and one-half years ago: says the Eaton 
executive. "It is a question of national direction. 
Reagan is leading the country in the right dir
Ktion .• 

Mr. RCilgan's conservative course also draws 
approval from Robert H. Malott . EchOing the 
President's acceptancespeech at the Republican 
National Convention in Dallas, where hewasan 
alternate Illinois delegate, the hard-driving 
chairman and CEO of FMC Corp., Chicago, con
tends that the U. S. ·is presented with the clear
est political choice in haifa century.-

8e<ause the President and the Vice President 
have vigorously supported private enterprise, 
deregulating bUSiness, and encou raging entre· 
preneurs, "I am totally supporting the Reagan
Bush ticket,· matter-of-factly declares Robert A. 
Mosbacher, chairman of Mosbacher Production 
Co., a Houston-based oil and gas firm . 

STYLE. Mr. Reagan can count on the votes of 
Boise Cascade Corp. Chairman and CEO John 8. 
Fery and Empire of America FSA President and 
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_~SE~C!ON~D~I~N~A~S~ER~IU~O~N~H~OW~TO~RU~N~A~RA~I~lR~O~A~D~. ______________________ __ 
-..., 

Truckers are gnashing their 
teeth these days. Its for a 

good reason. At Southern Pacific 
TIansportation Company, we've 
taken what is equivaJent to a 
Quarter of a milJjon trailer loads 
of business oIfthe highway 
since 1980. 

\I\>'re competing against 
trucks now because we have 
the freedom to exercise our 
imagination. \I\>'re attracting 
time sensitive fr-eigh~ for 
example, because we're 
tailoring tr.ain schedwes to 
accommodate customers. 
\\k're adding trains, we're 
expediting them-
dozens a day 
throughout the 
system. ;j 

/ ,'/ 
, 

, 

~~~.---~. 

-

-

,-



• 

• 

\\(>'f'(' writing more on time 
guar.mwes than wc ('V('r havc in 
the post 1\(>i1> ofTeri ng price 

in('{'ntives. \\.t"f(> even 
n~liating 
contracts with 

companies who operate their 
own trucking Deets. 
Wf!ve got the ammunition. 

Its 1984,our guns are loaded. 
\Ie can go against trucks almost 
anywhere a truck travels. Inter
state 5 between Portland and Los 
Angeles, for instance. Eight
hundred-and-fifty-thousand 

semi's roll on this highway 
a year. 

Our goal is to quadruple 
our business in the corridor: 

Ourstrategy is straightforward: 
to reduce the cost of lrans(X)r

talion to customers; and to 
guarantee on-time deliveries, 
every day of lhe year: 

A two-pronged attack. 
\ .... 'rc accomplishing our goal by 
servicing both ends of Ule 1·5 
corridor: 
, Southbound,our intermodal 
speed train,a 35-hour express, 
is breaking every record in 
our book. Vk introduced it in 
February.1bday, its hauling 
five thousand IOns of freight a 
week. 

'orthbound, our box car 
program mes in the face of con
ventional railroad thinking. 

"Dispatch empty 

equipment to its original point 
of departure- has been a rule of 
thumb since before we fired a 
steam engine in the \Villamette 
Valley more than a hundred 
years ago. 

Recently, we worked out 
a competitive arrangement 
to challenge that philosophy. 
As a result we've consum
mated 102 one page contracts 
since the middle of last year. 
\'k're now shipping to Portland 
a potpourri of consumer 
goods- diapers to tires,deter
gent to tuna- business that 
hasn't seen the inside of 
a box car along 1-5 in nearly 
two decades. 

We're coming to you. 
Our 1-5 Program and our Inter
modal s~ train are succeeding 
against trucks in the Paci1ic 
Coast Corridor. They are 
examples of what we're accom
plishing throughout the 
system. \\brking every hour of 
every day we're satisfying 
our customers. 

John Breen, Los Angeles 
Manager for Intenmodal sales, 
sums it up beautifully: 

'" don't care how trivial a 
customers problem might be 10 
someone else,!'llsolve il" 

• ffimsportation Co . 



CEO Pilul A. WillaA-in pilrt because these sea
soned eAecutives like the President's manage
mentst),le. 

That's an assessment that undoubtedly will 
raise the eyebrows of somt' business colleagues 
who have read that the President is not suf
ficiently involved in issues or those who saw 
Reagan aide Michael Ol'awr confess on tele
vision that the Chief ExCi:ulivl' sometimes dozes 
off during cabinet meetings. 

Be Ihat as it may, the ~ident -does a very 
good job of pacing himself, - bt>lieves Boise Cas
cadl"s Mr. Fery. 

MYou've got a manager in there with a style 
that befits thl' needs of The Company right 
now,W says Empire's Mr. WillaA. Mr. Reagan isan 
effective manager b('cause hl"s a good actor, 
argues thl' Buffillo, N.Y.-based savings and loan 
association pwsident. MHl' has an ability to judge 
the audiencl', tht' progre!.s of the play, the mes
sage he's trying to get across, (ilndJ the effl'ct he's 
having on the various people who are involved 
in this thing: states Mr. Willax. Wl'd hate to see 
that style intl'rrupted: hl'says. 

MONDALEMEN 
The Presidl'nt's acting ability doesn ' t 
figure in Harry A. Jacobs Jr:s choice for 

President. The chairman of Prudential.Bachl' 
Securitil'S Inc .. Nl'w York, will pull the voting
booth lever Eor Mr. Mondale because he believes 
the former Vice President will bt> bt>lh.·r for busi
ness-at least h~ bUSiness. Mr. Mondale is more 
likely than Mr. Reagiln to reduce fedl'ral-budget 
deficits which, in turn, will cut interest rates, 
improve the function of the nation'scapital mar· 
kets, and stimulate the securities business, rea
sons Mr. Jacobs, an active Democrat for the last 
lZyears. 

Democrat Don L. Gevirtz, chairman and CEO 
of Foothill Group Inc., finds Ihe former Vice 
President, whom he's known since 1974, MeA_ 
tremely well-trained and hpt'riencedM for the 
Presidency. And Ihl' Los Angeles venture-capi_ 
tal firm chief is particularly impressed with Mr. 
Mondale's proposal for eliminating capital
gains taAt'S on investml'nts in small companies. 
It's an winnovativeM appro.lch that Mwould help 
creillea better environment forentrepreneurs ,M 
asserts Mr. Gevirtz. 

Irving S. Shapiro, who retired as chairman of 
DuPont Co. in April 1981, worked closely with 
Mr. Mondale when the Minnesotan was Vice 
President. Mr. Shapiro WilS then also chairman 
0{ the Business Roundtable, a prestigious group 
ofbusinessleildersconcerned with national and 
international issues. 

Mr. Shapiro recalls being favorably impressed 
with the former Vice Prt>sident's Mpersona l qUill
itiesand his basic political philosophy.M 

And now, ·while I don't agree with all of his 
policies, I think, on b.llance, he holds the greater 
promise for an effective Administration," says 
Mr. Shapi roo 

When the country renders its collective judg
ment, in just three weeks, votes cast by these and 
otherexecutivl's will certainly be influenced by 
the candidates' views on business-related iSSues. 
At right is a:.ynop~i .. of th('ir positions. • 

60 NXJSTRY WEEKjOCT08ER 15. 1984 

FISCAL POLICY 

REAGAN Seeks infliltion rate no 
higher than 3.S'l' by yearend 1989. 
Would increase laACS in 1985 only 
as a Iils! resort. r'ilvors Mbalanced
budget" constitutional i1mend
men! and Presidential line-item 
veto for appropriations bills. Will 
receive Treasury Depl. repMI on 
tax reform after tht' 1984 election. 
Is implementing a siA-year pro· 
gram to boost government effi
ciency. Has established council to 
reduce govt'tnment fraud, waste, 
and abuse. 

MONDALE Vows to cut the pro
jected fiscal-year 1989 deficit (5263 
billion) by at least two-thirds (to 
586 billion). bpecls to raise taAes 
in 1985. (Mr. Mondale IS contt'ffi
plating iI l()<:t perwnill income ta", 
surcharge on upper-Income indio 
viduals and a 15% minimum cor
porate income taA.) Would elimi
nate the capitill-gillns t,)), on 
long-term investment in small 
busine~ and on gains Ihat are 
rolled over Into new small bUSI
nesses. F,lVOrs 'equilabh" til'" re
form 

EMPLOYMENT 

REAGAN EApeCb I million pe-o
pie to be trilined annuall\' for pri
vate-sector JOb!. undl'r tht' 1983 Jot> 
Training Partnt'r~hip Act. Sup
ports a sub·minimum ~Youth Em
ployment Opportumty Wage- for 
summer jobs. 

MONDALE ProPOSl'S a new fObs 
bill-which would include com
munity ,md pubhc-St>rvice jobs
to boost emplovment among 
youths and adults generally i1nd to 
improveopportunilles for ..... omen 
Pledges wambitiou!.M programs to 
retrain displaced workers. 

DEFENSE 

ployment of space weapons and 
new strategic missiles. Would halt 
the testing of antl-satellile wea
pons and Ihe deployment 0{ nu
cI('ar-armed, sea-launched mis
siles. Supports a Mmutuill and 
verifiableM nuclear freeze. Op
poses production of the MX 
·PeacekeeperM missile, tlte 8.1 
bomber, and poison nerve gils 
Supports wSteahh" bomber devel
opmt>nt. Opposes new nuclear air
crilft cilrriers. Wants annual meet
lOgs with Sovielleaders. 

TRADE 

REAGAN Genetillly advocates 
-fr(>e tradeM prinCiples, but has 
protected the aUIO, textile, and 
steel industries. Is counting on his 
three-yt>ar tilA-reduction program 
(the 1981 Econemic Recovery Ta:.. 
Act) and continued government 
deregulation of business to im
prove U. S. competitivene<;s over
st'i1!>. Is promoting a new round 0( 

international trade negOtiations 
(specifiC agenda not yet clear). 
Seeks an agreement with Amer
ica's Western allies to restrict the 
flow of militarily q>nsitive tech
nology from Ihe West totheSoviet 
b10< 

MONOAU Has supporled tradt'-
re:.trlcflng domeslic-content legiS
lation for autos. but mav be back
ingoffthemeasure Wo~ldusethe 
EAport-lmport Bank of the U. S. 
and the Commodity Credit Corp. 
Maggre<;slvelyW te counter unfair 
foreign subsidl(>s and to bring 
about negotiilled reductions in 
foreign trade barriers. Pledges to 
ilpply antidumping and counter
vailing duty stiltutes wswiftly and 
e((eclively" Would initiate new 
round of world trade talks to ex
tend International rules to insur
ance, banking, transportation,and 
other services 

BUSINESS REGULATION 

REAGAN Has deregulated the 
hilnking and intercity bus trans
portation industnes. Proposes to 
"change" 27 sets of rules and ~gu. 
lations-in addition to the 76 fed
eral regulatory progrilms i1lreildy 
reVised oreliminated 

REAGAN Pledges that defense 
outlavs will riq> to 7.7'1 of gross 
natio'nal product by 1988. Will 
build 121 new .. hlp!>. St-eks "lim
ited" deployment of MX ~Peace
keeperM missile in eXisting 
Minuteman missllesilosWanlSlOO 
B-1 bombers operallonal by 1988. 
Will continue reseolrch and d('\'el
opment of advanced-te<hnology 
MStt'ahh M bomber. Opposes nu
clear arms freeze. Promises to meet 
Soviets -halfwilyM in getting arms
reduction talks moving again. 

MONDALE Supports mor
atorium!. on the testing and de-

MONOALE Would relaA anlltrust 
r(>slraintson pooled research-and
development efforts that would 
increase U s. competitiveness. 
Endorses the creation of a busi
ness, labor, and government coun
cil to help restructure and reo 
vitalize ailing industries. 



Japan's tast· 
expanding ser· 
vice sector now 
accounts for 
60" 01 the 
country 's na
tional income. 
U, S. firms wauld 
ike a bigger 
sflce 01 the 
acflon, but !he 
market Is being 
jealously pro
tected by legal 
andadmlnls
frollve barriers. 

TRADE 

ARISING 
OVER SERVICES, TOO 

Iy MICHAEL McABEE 

Early last yt'ar a Teport prepared for the 
U. S.-Japan Trade Study Group in Tokyo 
T('vealed that some 80% of all CAD·CAM 

systems used in Japan are imported from the 
U. S. Japan's Ministry of International Trade & 
Industry (M ITI)quick ly sought loalterthe exist· 
Ing computer-software copyright laws in favor 
0{ Japanese companies. For a va riety of reasons, 
MIT! failed-thiS lime. 

However, the software dispute is Just one of 
the new storm warnings ahead forU.S.-Japanese 
trade. as the elemental battle shiflS from mer
chandise 10 services. 

No wonder Servicl.'S are the fastest-growing 
segment of Japan's economy. Service firms, in
cluding distribution outfits, account for 60% of 
the national Income and employ 56~ of Japan's 
workforce-a 25% expansion in employment 
since 1975. 

As the Japanese fl ex: their service muscles 
against U.S. firms, the Reaga~ White House is 
pressing hard for "nlnternatlOnal code of con
duct for trade in serv ices. 

Too, the Japan Federation of Economic Or
ganizations (Keldanren)-a leading employers' 

group-has been lobbying the Japanese govern
ment for -a substantial reduction of adminis
trat ive intervention- in service-sector trade in 
order to ensure an adequate domestic response 
to Japan's accelerating shift to a service econ
omy-and to cope with outside crit icism. 

Lawrence F. Snowden, then president of the 
U. S. Chamber of Commerce in Japan (ACCJ), 
last year stressed to a special committee of the 
Japanese legislature that finding common 
ground for trade in services represents ·our 
greatest challenge: 

Although tariff cuts and procedural reforms 
have steadily pared away official barriers to im
ported goods and direct inward investment, for
eign firms in many service fields continue to 
face high legal and administrative walls against 
entry into Japan. 

The reasons: the unique problems of differ
ent types of service companies didate against 
their mounting a concerted effort to advann- a 
program agreeable to ali, the lack of inter
nationally agre<'d standards corresponding to 
the GAIT codes for customs valuation, testing 
standardsandso forth. Most often U.s. firms cry 
for reciprOCity--Do unto me in Jilpan as the 
U.S. would do unto a Japanese company·-an 
entreaty that reacheS deaf ears in Tokyo. .. 
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Amenc:on busi
nessmen workilg In 
Jopon, meanwhle, 
ae quick to point 
out that Iiber
Oizotion Of laws and 
regulations woo't 
end the problems cA 
competing In Ja
pan's market tor 
services. 

LINKAGE . . }.~n 
Some U. S. executives wo rkms J~ r~ 
agree that basing arguments o n reclprocl y 

doesn' t pay off. The only wa):' the ~. S. can ~
move some of the barrie~ hl.nden ng ~radell~ 
services, they assert, is by hnklng them In bl a t 
e raJ trade talks with Japa n's boom ing merchan-
dise exports. . 

On th~ It'gal front , approval fur II 11'. 
no.')'s IS all but nont'."stent Though ~~ 
attorneys can enter prlvah" pl"aClice In tnOt(ft. 
ters like New York, London . .lind DuswIdan 
wi thout having to requailly locall)·.ln ''''pan tht 
same pnvilt'ge for foreign allorn~'~wau"nltQ 
out of the law In the 19505 As, ~lt, thm~ 
fewer than a dozen Amencan laW}"\'fS Inpn. 
practice In Tokyo- and they a~ thert' undtr, 
"grandfather clause. '" 

Negotiating, say ~a utomobi les and a l rll~e 
seats at the same table-, especially appea ls 0 
Clyde McAvoy, Tokyo-based vice pre~ ldenl. Fa r 
East of Continental Air lin es Inc. H Is IS a ser
vice' industry long t roubled by bilateral trade 
friction. 

The Japanese, for example, are a ngered by ,the 
thrice r('vised 1952 Civil A ir Tra nsportation 
Agreement thai, they arg ue, was d rafte.d al a 
time when American passe ngers domln~ t ('d 
transpacific air travel-a balance tha t has since 
Swung to the Japanese-a nd furth e rmo re 
stands as an unfair vestige of World Wa r II U.s. 
occupation. 

NJapan wants to see the designa tion of a si ngle 
carrier from each country to opera te eaCh aI r 
route/ explains a JAL spokesman, "wi th equally 
shared and predetermined capacity." WaShing
ton 's polky of de reg ulat io n of the aviation in
dustry, JAL asserts. Nis not well-suited" to ai r 
transport , and attempts to ex tend it to In~er
national aviation "'are unacceptable to Japan 

Ocean shipping h as yet to e rupt into a hlgh
profile dispute between the two COUntries, but 
U . S. carriers do com p lain of Japanese re
strictions. For example, s tevedoring and truck
ing, until 1980 off-lim its in Japan 10 fi rms with 
less than 85% domestic own ersh ip, are now 
technica lly open to fo re ign shipp ing lines. 
Warehousing also is techn ically Open to foreign 
fi rms. But aU three businesses require Japanese.> 
operating licenses, and foreign-flag car riers 
have not asyet been able to o btai n o ne. They are 
thus denied the opt ion of offering thei r own 
intermodal d oor-to-d oo r tran spo rta tion ser
vices. 

SERVICE SUCCESSES. Not all 5t'rvlct UId~ 
tn es face conspIcuous ~tr.llnl5 .118olU1sl ~. 
allng m the Japanesem'rkH MaJOr U. S Ie. 

countmg firms are "live .and \o'e 11 In who, 
engagmg In the full range 01 olCCOuntJngll'ld 
auditing serviCes Man.agemt'nl .lind Indlb(n.&) 
consu lting. consumt'r finana' • .and fut-food 
franch ISing are other fields wht'rt' U. 5 entl"ll1ts 
have scored and. In somt' QS('S, Intruducrdlnno
vahons that have altered Japanese praClicf 

For('ign banks molY be the ne", t'nu)' In tN 
Succl'SScolumn, as Iht' f:'lIectso{.11 flfl.,nnal hbtor. 
al i ... ..allon packagt' announced last M"Y'''g,w. 
uili ly felt Shaped dunng monthsointgOiLlIJOli 
between the Mmlstry of FlnolnCf' and the US 
Treasury Dept ., th~ cholnges In lin.llnna/"'P 
lalion aIm ultimately to giVE' the y~n • bl~rt 
role Ifl world flnance"nd_lt"s hOpN-bnns It 
into mort' re"II'itlc ollignment wllh the doll.tr Il\ 
e).change ma rkets A more Immt'dlollteeffrct»11.1 
lower many 01 the bamel"$ most dten rom
p lain<'d of by foreIgn ~nlel"$ In }olIp&n-ruJe 
that rt'5tncted Ihelrsou~ of fundlnsMKI 11111-

Ited the volume"nd Vol net)" oitht'Ir5t'I""\'IM 

F IGHTIHG THE SYSTEM 
Japanese Pnmf' Mmister YnuhlTO "". 
kasone has taken .lin KtlVlst line tOl'l"Ud 

redUCing barriers 10 foreign bU5lflt56 But the 
domestic polihcal pnce of !fl\o'ard tm,llbtt· 
alilr...llion has grown higher u favoNi1\";1pplns 
talks begm Within M r Nal.uone'sown wllen!
Democra tic Pa n y in preparalion for the party 5 
presidential election late nt',,1 month Ministry of Transport poli cy is to p romote the 

'"stability" of the companies_a ll Japanese_ 
owned-already in these three service fi elds by 
excluding new entrants, Japanese o r foreign. 

Another trade barrier, w hich preven ts fo r
eig n carriers from offering services at lowe r cost, 
involves the '"high -cube" con tai ner for OCean 
shipping. These 9.5 ft x 40 ft x 8 ft s teel boxes are 
accepted on the roads of all major trad ing n a
tions-except Japan. 

PREMIUM BUSINESS. Access has not been a 
problem for [oreign-owned insu rance firms. 
The Ministryof Finance, which has not licensed 
a new Japanese-owned life insurance fi rm in 40 
years, has approved 18 foreign firms since 1973. 
Forty non· life inSurers are also writi ng policies 
in Japan . Yet, foreign insurance firms are fa r 
from being a major factor in the market. 

American bUSinessmen working in Japan. 
m('anwhlle are qU ick to POint 01.11 Ilwt Ilber
alil'::ahon of'laws and tegulolliOns won't end Ihe 
problems of competi ng in 'apan's motrltt [or 
serviCes. Any nf'¥.· rules must be trans/OliN Into 
p ractice by a bureaucracy that tellUl!flsstronSlr 
protective of Japanl'Sf' industry. Theft 15 still 
li tt le transpart'ncy In the formulation of Slud ... 
h nes within the Japanese administrative r.nu. 
and few chan nels 01 appeal from thell rohngs. 

Beyond government reach ill'S a long~~ 
Iished system of Japanl'Sf' bUSInt'$5l1es and loy' 
allies thill doe:sn't easily tolerate nt'l\'romer5-
whether foreign o r JilIpan~ 

Innovative coverage and co ntrol of COSts, say 
U. S. insurers in TOkyo, are the ind us try's top 
competiti ve cards. Yet in Japan a company ca n_ 
not sell both life and non-life insurance, and 
premiums for most non-lilecategories a re set by 
offkially recognized cartels. Types of COverage 
new to Japan have been slow to gain govern_ 
ment approval . 

The focus 01 reform in Japanes(' tri1lde rtgU. 
latIons SO lar, ilIdm lb J\.eldanrt'n In .. rectnt poli 
ICY paper, ·has been limited to the ttchnl':s 
aspe-cts of systems. procedures, .and lnsptctto 

h h "8es in .tII-wit ou t any acrompan ~'IflS ca. '11 
tude." One aspect of IhlS atll tude; ·Officuls WI 

. roblelTl-not hesti ta te to hold up mnety-nme p. .. 
free transactions to dea l wl thonee"«'ptlon. h t 

For U. S. service fu ms that 1\";1nt to show w a 
they can offer to the Japanese market. the long 
slog to bea t th e sys tem may be just begl; 
nl ng 
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With Project 70® stainless 
machining bars, you can reject less. 

A solid reputation for product quality is at the very 
COre of the performance you can expect from 
Carpenter Project 70 stainless machining bars. 
Their IoHo-lot uniformity gives you the closer tol
erances and improved surface finishes that can 
contnbute to lower reject rates . 

The consistent machinability of Project 70 stain
less grows from Carpenter's meticulous control 
01 alloy composition, melting, and finishing. The 
result is stainless bars that offer some excep
honal advantages. Those benefits, as reported 
by users, include increased machine speeds, 
longer tool hfe, and upgraded productivity. 

Take your pick from the extensive inventories of 
Project 70 stainless Types 303, 304, 316, 416, 
and 182·FM available at your nearby Carpenter 
Service Center. That's also the place to turn for 
free technical assistance and delivery with your 
production schedules in mind. 

If you'd like to discover what Carpenter Project 70 
stainless can do to help you maintain product 
quality standards, give us a call. We can satisfy 
your taste. 

CARPENTER TECHNOLOGY 
CARPENTER STEel DIVISION· READING, PA 19603 



ThiS 147·year. 
old company 
has been 
taking a "get 
tough" 
approach to 
Improve plant 
etflclencyand 
recapture 
ground In the 
marketplace. 
The "work 
team" concept 
Is in. It's time to 
shape up or 
ship out. 

Just ask the 
folks In Kansas 
City. 

==~-------------------~S~mA~n~G~Y~ __________________________________ _ 

P&G 
24/,fOHT/I. 

iWTJlIJIITA 

2iNON!IIS 
JYiTHOIIT A lAJSl 

IlIArs Em 
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BACK 
lyTHOMAS M. ROHAN 

Mu :' )984 . A rcd·letter day in the 
('orpor.lI(' 0((\(,"('5 of Cincinnati-based 
Procter &: G.lmblt> Co. (P&G). 

\\'ord fI.J~h~'''' through tht., J I th·floorexecutive 
11111" ,hilt United Stel'lworkers Local 2028 has 
~nou~lt'd bv worker.ilt thl' P&GSOilp plant in 
J..ln'>J~CJlv, h..ln.., Comp"nyofficiaisconsid cr it 
~nlmporlilnt triumph In ,1 bro.ldl'rt.'(for l to radi
(lily chanp;1.' ",or~ pr.lC."t1ces-.md i mprovt> cHi
CltsIO'-1n man,' of Ihl' firm's 50 U. 5 piants 
",d mills 

l'nl<m Il·ader!! dt'plort> II ill> iI defeat for Of
~olJIlf .. d lolbor-.ldditlonlll confirmiHion, in 
Ihrlf mind .. , of pice') hO'i'II(' atlltude toward 
·OUI$lOl·""· who might ,hre.llt'n management's 
~n(t «'nlrol O\:N tht' opt'rallon of its facilities. 

I.e., blillot"d (lb!;.eners st'(' II as anolh ... f exam
plrl-.f th ... (1','1\' "plfll that helptod ma\r.e PlcC the 
~lrJ bljl:gt, I compan)' In the country-and Ihe 
kl-:lJl:rln vt IhfO U S hou-'K'hold-producb indus
~ 

P&G-whl(h ha .. 23,000 employees in the 
'i. M.OOO \oH"rldwlde-has no intention of 

llU'n'ndl'rtng t'llhN IlIle Not without a knock
dg~ln.droig-uul batt I\". at any rate 

The 1.x:1 t"; tht' mall .. r I" thai the 147-year-old 
cvmp.an~·I'~lng pu~hl'd. hounded, and threat
rftN til iln illmt~t-unpfl'Ced('I\t\"d degree Rec
O&Rlllng that rl'olht\'.the company is embarked 
Oftil two-front Wolf An l,,,ternill ... ruggle ilgainst 
CUlf'\'lltUf' who have .. !iced Into Ihe market 
WlUn t>f .... "mt· of It-, products. and an Illternal 
Olll!' Jgaln"t what II 0,.('(') dO; ob~liIcI('s that could 

.-ml· mdnJ&t'ment' .. atlt'mpls to re3hape its 
!;Iprnach to labor relations and plant oper-

UNDER PRESSURE. Th .. push-back and get-up
'\d·go!.lvlt' m,uklng the PlcG corporate culture 

i .by 1\ In .. harp conlra~t to the confident, self
t"f,t'd .. tm .... ph ... rt' that prt'vailed in the pilst 

... !won rite appf'ared to be an Invulnerable for-

"'" Thai Image ~'gan crac\r.mg from Without as 
Klmbtorly-Cl.u\r. Corp grabbe-d up Increasingly 
i:-tKgl'r ~hcn t,f th\" dl .. posabl('-diaper mar\r.et, a 
flinlCulul\' ommou!. dt·vt<1opment In;u,much as 
dWp!'n reprt."'>t'nt a~lut 2(}<; of rltC's profits. 
Sl/Iluhant'Ou'l.ly. U:-\· .. r Brothers was making in
r~U"lI() P&G',!> ,hare In thewapand detergent 
fII~rkt 

It ~an cracking on the IOside in 1980 when 
dllUh~flt.od empltl)'t' ..... 10 the KanSols City plant 
1!'!t'Cll'd the POWl'rfU! Unllt'd Steelwor\r.ers of 
AlTlenu fUS\\'A) 10 <,c.'rve as their advocate. 

Adding to tht' troubles were the disap
po,nhng ~:rformolnct' t,f such products as Prin
'I .... potato ('hip", and fmancial los",-'s on Cold-

MARKn 
PRESSURES SPUR 
INTERNAL CHANGES 

snap Homemade Ice Cream Mix, Wondra nand 
lotion. and Rely Tampons-all three of which 
were introduced and wi tndrawn in tne last four 
years. 

The corporale balance sheet reflects the toll 
this has taken. "rite's pretax earnings were 
down 16% in tne Marcn quarter and 13% down 
in the June quarter: observt'S Hercules Sega las, 
senior vice president and stock analyst at Drexel 
Burnham Lambert Inc., New York. 

"I don't recall such a decline in the last decade. 
This isa reflection of the pressure it is under and 
the money it is spending to relieve that pres
sure,· adds Mr. Segalas, a former p&e manager 
who is considered an au thority on thecompany. 

Looking at a brighll'r side, he observes: "TnI.' 
important developmen t today is tnat pice has 
recognized and is countering the problem of 
eroding markets while Simultaneously putting 
more new products into the test market than at 
any other time in history.· 

WORK TEAMS, While public attention has 
been focused on rltc's marketplace counter
attack, an equally intense and equally critical 
campaign has been underway within the firm's 
manufacturing operations. This one is aimed at 
improving efficiency and increasing productiv
ity. 

Hallowed policies and time--honored tradi
tions are being scrapped in the process. And no 
one-from executive down to factory hand-is 
immune 10 the changes. 

Some indicalionsof what is going on: 
• The work team concepl, in which production 
ilnd maintenance worke rs-called "tech
nicians" -are required 10 master and USE' a sec
ond skill, is being extended throughout PlcC's 
operations. 
• The lifetime-job tradition which once made 
rite workers the envy of their bluecollar coun-

... Procler & Gllmble 
takes OVt'r Ihe huge 
Kings /s/arrd IImUS('

mmt park for 111'0 da,vs 
elldr 5t"plrmbrr 10 
IrclIl30,OOO Cirrcin
rlllli-arell empluyrl'S 
IIIId Iherr fllmrlres. 

<III Members of USWA 
wra/9028 stllged a pro
Itsl III P&G's KIIIISQS 

Cit,v SOQp plrml outr 
IlIrk of PIl.V rllrses lind 
farlurt to IIgree 011 II 

rOlltrllct. 
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There is a race on 
for the executive 
desktop. It's called 
distributed processing 
and it's the vanguard 
of a revolution in 
the way business 
does business. 
The November 12, 1984 issue 
Of Industry Week is where 
industry exec utives will be 
looking for information on 
all the new developments in 
Distributed Processing: 

• Processors 
• Integrated Workstations 
• Peripherals 
• Portable Computers 
• Software and Services 
• Acquisition and OwnerShip 
• Data Networks 

This speCial advertising 
section will be researched 
and written by 
International Data Corp. , 
the world leader in 
information industry 
research and consulting . 

1.2 million Industry Weak 
reoders wm be studying 
this authoritative 
"White Paper" on Distributed 
Processing. But most 
important, they will use 
this speCial report to help 
make deCisions for their 
Own company's distributed 
proceSSing systems. 

A Special 
Advertising Section 

in 
Industry Week 

November 12,1984 

n oddl"", 10 r~ 
Industry Week's 1.2CO.CXXI 
readers 

Repml dslrtxJfoen w 
be mode at speoa """"" 
ment set'1"WlasCJldmo,O' 
Industry exhbts 

8usness Old fncn::e 
kKx::Iers wi r8Cer.e 
specIOI ""*'OS 

Free sechon repmls .. t 
be mode ovoiabIe lor 
advert"", use 

Free Managemenl Serviet 
Cord .kstngsin oIsectoo 
reprll'lts 

Distributed Processing: 
The Roee tor the Desktop 

l$Sueda'.: 
November 12, 19'" 

Editorial Closing; 
September 2'. 19'" 

Advertising Closlng: 
October 15, 1914 

Schedo.Je you spoce Iodal 

Contact vcu loCal 
Industry Week representotNe 
or col Don Hottman, 
Di"ectOf d SpecdA'opcls 
216/ 696.7000, Exl. 2257. 

~Rr1!I 
'" PEHJOH!PC PUIIl lCAflO JrI 



Your time. 
To help kids discover through Junior Achievement how 

Americas economic system oorks for us all. Call 203-359-2970 
In the process, you may discover another valuable asset The 
feeling that comes from making a difference in people's lives. 

JI JUNIOR ACHIEVEMENlSHOW A KID HOW AMERICA WORKS. 



GAUPP 
"Proct9{ & Gamble 
tOOk It os on insult 
that somebody 
'NOUId dora go out
side to a union." 

terparts elsewhere is giving way to layof.fs .. Id 
• The corporate p aternalism of the past!S yle d 
in to some hard practicalities as executives an 
w~rkersalikea re being put on notice that plants 
that don't measure up on productivity, (""()St, and 
quality will be shut down. .. re
• A determined management IS vigorously 
sisting attempts by organized labor to dictate 
how P&G's operations should be run. (In about 
ten of the firm's.50 domestic plants, workers ilrt" 

represented by international union~ like the 
St~lworkers. The other plants are either non
union or have local "i naependenf" unions 
which, typically, lack the muscle o f inter
national unions.) 

TOUGHER MANAGEMENT STANCE 
P&G's spirited responSt' to the problems 
confronting it areSE'en asa reflection of the 

management philosophy of John G. Smale, who 
was named president and CEO three years ago. 

Observes John Thomas, a one-time P&G man
ager ilnd now president of E. N. Wilkens Co., a 
Chicago management recruiting firm ; "P&G has 
a tougher management approach from the top 
down since Mr. Smale took over. But it is not a 
brutal firm, and n{'Ver will be." He emphaSizes 
that P&G is simply making necessary .ldjust
ments. 

called Dishonor Roll 
The feelings of hostility and dlSlfUSI Wftt 

mutual P&C management. for Its p.rt. ~ 
Local 2028 as an obstade to itS worl-tfl.llll""trQ. 
nician" concept which has ~tf'd ptOdllCtlfliJ 
al olher plants. 

OUSTED, II IOOl.: two dKenliJallon ~ .. 
oust the Stet>lworkers In 19R2the unlonp._ 
iled bra 214-149count But by Muchoflb19r 
I IS gnp al Kansas CII)" hold ~'ea1#n~ olIId tilt 
union lost by a margin CJ/ l80to 13J 

CapitaliZing on the result. wllhm "'~L.aldIr 
decertlficalion vote P&G l'fnlrd the~ae,. 
Convention Center (or a stnts of tmplo,w 
meetings to ('"(plain Ihe wor}.·leilm ilPPtrloIdI 
and to relate 115 CrlllC<l1 Imporl<ln~toprodllCti .. 
Ilyand profitability 

Manage" pUI "'orkerson not,cf' th.lldttllU~ 
chnnges would be m<lde allhf' plant to Prf\'t~tll 
(rom being priced OUI ol the market by .ggm
sive competlton such <IS It-Yer Brotherund Col. 
gal~-Palmohve Co 

The KanSolS City mt'ellngs ",'eft" C'Onll,ttnt 
wilh the thrust m.ln<lRement WAS luklnl 
throughout the comp<lny. 

Earlier. Senior VIC .. President D.lvid 5 SWlfI. 
son h<ld wntten 10 oth~r plant m<ln'gtrudl'D
ing them that the mmp<lny w.as btlng f"lUdto 
e-'pand Iht" work-tum ronctpt. .nd MJdln, , 
dire Warfling PI.nh rnblmK "'t dr."fl1n/U 
SOOI/ ,"(omt otos.."I"~ II'fJ u"IlIJ tfJtnl .. ,III1WcWsd 

The leiters wt're con\.~nlen'h· lelt out III tIt~ 
o~n so thai lo~mt'n ~nd ~'orU>D .al,~ hadlll 
opportunity to ~ad Ihl'm 

That view is echoed by Paul Hubert, an inde
pendent Cleveland-based consultant whospenl 
18 years with P&G in organization, devel_ 
opment, product research, and other fields. 
"They [P&G management] playa disciplined, 
competitive business game,· he says. "Very 
tough, but fair and honest. When you're in a 
game with them, you know that you're playing 
hardball_in anything you choose." 

P&G is alreadv ~<lpIn8 saml' tlnglblt md 
Impressive reward~ from Its aggft"<;!oIW «rid.,l· 
Observes Mr Hubert ,heronsuhant 

·P&:G IS pushing II (Ihl' ","(lrk-leam conCfJ'fJ 
very hard nght now b«<lu.se thol, appro.Kb. 
Combint'd With caplliIl,mpro..-ements. tw,ll"tn 
the company 20', 10"~ mo~ prodUCI!Iltv 
(rom Its C<lpil.ll assels than II "'.15 l"!'.hzmg fil1' 
years .Igo. And so they haven't h<ld to build lily 
new plant .. ilt all Th",,· don't nt'f'd them· 

That "hardball'" approach was reflected in 
P&G's lour-year confrontation with the Steel_ 
workers local in Kansas City. Workers thNe affil
iated with USWA in May 1980after P&Gdiscon_ 
tinued an incentive_pay plan. 

P&G responded to the USWA certification by 
suspending regular pay raiSt's (given at other 
plants Wilhout negotiations)and by refusing to 
pick up increases in hospi talization insur.lnCl' 
prem iums. Contract negotiations th e/"(' became 
a testament to futility: 75 negotiating sessions 
over three years failed to produce a contract 

Wages and fringe benefits for workers at the 
Kansas City plant have fallen about $400 a 
month behind those paid to workers in other 
P&G plants, estimates GeneGaupp, former pres
ident of the Steelworkers' Local 2028 who now 
heads the independent union in the plant. 

"'Procter &: Gamble took it as an insult that 
somebody would dare go outside to a union," 
says Mr. Gaupp. "Thei r attitude was: 'We know 
what's best for you. '. 

The feud escalated. The USWA International 
and the AFL-CIO announced a boycott of p&G 
products, distributing 10 million nyefS listing 
P&G brand names. USWA also wrote to institu_ 
tional investors urging them not to invest in 
P&:G, staged protests at annual m~tings, and 
launched an international organizing effort in 
P&G plants. Angered by what its leaders regard 
as an anti-union philosophy at P&:G, the AFL
CIO last year placed the company on its so-

Whilt' the comp<lnv IS dearly pullIng new 
em phasls on the work-team concl'pl. II dCltSlf' 
represent a dramatic shift In managt'lIIrni 
thin king, insists Charles Hrdnck. corpo",tediT' 
ector of employE'e t"i'1'hon~ II IS -a natur.il tw

IUlion," he says "'All pl<lnls h.we SOIM ~III' 
blance ollht'Sc.' plaM We don't lalk .lbout tllnn 
much becolUS(' II males people ~t ether fP.kG) 
plants nervous and 'ppft'herulVl'. 

SHOWCASE PLANT 
Tht' non-ufl!on p&e pl.1nt at Luna. Ohio. 
where workers m.k 8a. [)ot."n .. f.HK 

softener, and Era detergent. h.n becomt "bit 
might be called a shov.'Q5e pl.nt. \\"or~~lhtre 
Operalt' under Ihe ·O ...... n ~vstem· roncrpt 111 

r~ . In which tt'"ams <Ire \,lrtU<lIJ)" ~1f-gO\· .. mlng 
making deci'tlons on producllon gOlI~ lilt 
means of achieving thlXe go.ls .• nd job ~II~~. 
Each group even detemunt'S. by VOlt. ",II 

workef"Scan bt-Iong to II. .kG 
RecauS(' of the unusual succ~~ at urna. P 

has assigned fast-track manager!> to work there 
and then moved them 10 oldeland largtrplilnb 
to Convince skeptical m.nagers thilt thtsrstem 
WOrk'! 
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A SUDpiler that Isn't 
flexible could you. 

r-..... tle ha~ tl'1eservice flexlbil,ty needed to help increase 
your efflCJef'1CY aJld profitability In every aspect of our 
t J$lness. our first pnority Is your business. 

Castle constantly surveys changes m our customers' 
r'ar1teIsand we Inventory accordingly. We're always 
:lmong the first to introduce new metals. In certain met· 
a:-~. such as OOM tubing, nickel alloys and alloy bars. 
we have the broadest and deepest stock in the busi-
I ~. In all metals, we can alford to go broader and 
deeper than most suppliers. 

The same holds true tor Castle delivery. We can 
:seIiver on B scheduled or as-needed basis_ And we can 
respond efficiently II you need a delivery dale moved 
,-por back to match your production needs. Mosl 
mportantty. we don'l make promises we can't keep. In 

the very Jew Instances we can "I meet a time frame. we 
say so upfront WE .. d rather lose one order than risk 

Icsing a customer 

CasUe knows how to work with you. If you make It 
with metal, a call 10 Castle can make it a 101 easier. 

For more information. contact your nearest Castle 
location. 

Smo' 

• 
Castle 
Metals 
The one call to make if 
you make it with meta 



You can apply 
most coatings to your 

products. 
You can apply ours to 

your Dusiness. . 
Users of commercial coatings tooay are faced with a stanling (act. 
The coating they choose can affect their company, as much as it docs 

their company's products. 

That's because coatings are tied in with so many other concerns _ 
regulations, production methoos, energy COSts, even labor, along With the 

overall quality of the coating ,,,,,,If 
What coatings suppliers 

need, in a word, is innovation. And 
that's what Glidden Chemical 
Coatings supplies. With productivity. 
Efficiency. Cost Savings. And of 
course. product reprodUcibility and 
quality. 

We're the one with five. 
Glidden is the only COm

me~cial coatings supplier to provide 
all five major coatings systems _ 
water-borne. high solids. powder. 
conventional solvent. and 
electfOCOatings. 

You see, we know cerrain 
systems work bener in some 

J:~;:::-:::io:~ipe~rations than in others. By of(er-
,f I we can be sure of d' the best system for your needs. recommen Ing 

Glidden coatings are used in Virtually every ar f . I 
C • I d" ea 0 commerCia manUfacture, mc u mg manne and sanitary prod . I' 

can linings, mill-applied wood, coil coatings farm UCts~ major app lances, 
automotive, and office equipment, to name' a few eqUipment, secondary 

Glidden's excellent coverage. 
Of course. even the beSt coatings need to be I' d . 

and promptly. Which is why Glidden h . sf'PP 'e conSIStently 
plants throughout the U.S. and Canad:s a senes 0 coatings production 



All of OUf plants are inter
connected by computer, so they can 
assure continuous delivery of a 
particular coating in case of transpor
tation problems or other delays. 
Plus they can exchange infonnation 
to supply exactly the same colors and 
coating specifications at more than 
onc location. 

Your search for research. 
As a coatings customer you 

know the value of top-notch research 
in the coatings business. And at 

G,~'ltf~;711i\~v·~e deliver. With one of the most extensive coatings rescnrch facilities in the U.S.- the 
m . dollar Dwight P. Joyce Research Center near Cleveland. Ohio. 

At OUT research center we don't study onc coating technology, or two, but virtua lly every 
[echnology (here is. And every application. And every 
production process. 

Our facility even has the capability to 
~imula[e paint application in your plant. Full pilm 
plant testing. assures performance even before 
our coating reaches your particular operation. 

Fast answers. 
Yet. ~metimes you need answers closer 

to where your problems are. Glidden responds 
here as well, with laboratories in each of our 
local sales regions. 

These faCilities pr<,vi.dequick, r~,liable, an.swers 
without consulting a central research source. 
All of which helps to keep your coatings operations 
gomg as smoothly and efficiently as possible. 

rn=p=p~~p;!;!=rn We help market your product. And ours. 
There's one more major plus to Glidden's coaring 

capabilities. One that has todo with marketing your product. 
Coatings are a major factor in any manufacrured 

product. As such, they also can be a major selling benefit. 
That is. if they're sold right. 

Glidden can help with comprehensive marketing 
support, in the form of brochures, presentations, sales ma~ 
terials, sales training. advertising, even expert color 
recommendations from our nationally-renowned Glidden 
Color Studio. And no other supplier has the depth in 
this area that Glidden does. 

All in all, you can 
see there is a lot that goes into making a coatings decision. Glidden 
stands ready to help you make the choice for your special needs. 
For more information. simplr contact GlIdden ChemIcal Coatings, 
Oeveland,OH 44115,orcal (216)344·8780. When you make a 

61~ !~D!!~':A~~Ec~~~~~DCD~'~~~'!.~· very good coating, it shows. 
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[ff) ack in 1976, Lorne D Trottier and B. Matic 
left a Montreal-based, 

multinational electronics firm 
for their own tiny second-story 
office. They had to create 
everything from scratch, 
including a name; so they put 
theirs together (Matic plus 
Trottier and X for excellence) 
and the company became 
Matrox. 

T!1oday, Matrox owns one 
building, rents a second, 
and is starting construction 

of entirely new headquarters to 
house not 2, but over 200 employees. 

Q 

iJ1on.er and Malle were Itie 
right people at the nghl 
time-but they wer.aIoo n~ 

nght place The Greater 
Montr8ai area IS loaded WIIh ~ 
technICIans and engineers, 
men and women who can lake 
an Idea and nun WIth rt, not 
to mention generating qUIte 
a few of their own 

Matrox IS a comJ>lllY 
whose success $ 
directly lied to researdl 

and dievetopment, they pursi..O 

idees raPIdly and relentlessly 
as tOOr key to continued grov.1tt 

Over 95% of Matrox's production is exported, 
primarily to the United States. Clients for their 
microcomputer displays and systems include 
General Electric, Xerox, and McDonnell-Douglas. 
And sales have grown, year after year, at a 
compound annual rate of over 50%, and will 
exceed $20 million in the current fiscal year. 

For them, Montreal has proyen 
to be nch and fertile grOOM 

jJ t the Montreal Urban Communrty, we h1Ml 
LJ a fat file of success stooes-manyofwt>ch 

wave helped write. We can help you wnte 
one, too. We'll ptrav!de you WIth everything from 
real estate advice to government contacts, from 
statistics to a lift from the arrPOrt 

Just phone Bob Grenier at (514) 872-6996, or send the COupon to the address below 

COMMUNAUTE 
URBAINE . 
DE MONTREAL 

) 

UVE&WE11 
SUCCESS IS ~ONTR£Al. 

IVING IN ",,,,,,, ... 'I 
& 1 _ ", ", . I m ,nt'OOSIe<! • 

~...... In heanng more 

- about Mon"", • 
N'me'~' ----_Tllle:.... • 

Company-

Add,,,,,,,c...· ______ • 

State~' ______ ,"-.~. ___ • 

• 
Montreal Urban Commumty. 
EconomIC Development OffICe 
770 Sherbrooke Street West 
SUite 1210. PO Box 16 
Montreal, Ouebec 
Canada H3A lGl 
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Mr Hubert nOll'S that P&G tOilet-goods p lants 
hI\-r ~n .IlmOSI lotally shifted to the work. 
tum conn'pl This includes the unionized 
(hlotmln plants In Creen Bay, Wis .• Cheboygan, 
~hch . .Ind Foley. Fla 

Tlnsisnolloftdy that the wor~ers3re greeting 
th. nt'\<l' oJpprQ.lch wllh unabilsht>d enthusiasm. 
Rtportf'dly. the Idea has run into resistance in 
'Ome oldtr plants-such as Ill{' one in Bal
bmo~ Even more worrisome for corporate 
INoIier515 thallhe resistance IS coming not only 
from hourly-paid workers but from first-level 
andsomellmes 5eCond·I~·eI superviSOrs as welL 

Wor"ers have rusans for Ihclf apprehension. 
(nefuslng productiVity, loss of market shares. 
.ut('lmoltlon. ,lind other factors have already re
qjltf'd In follltl), subslantiallayoffs at some P&C 
pl4lnts-il Irolumatlc E'Jliperu'nce for a company 
th"ton« prided Itself on guaranteed work even 
In thf' Creat [)('presslon days of the 19305. (In 
that Snm period , P&G management provided 
N~t-worl ;obs such as painting buildings or 
i.lnciscaplng 10 leep employt"eson the payroll .) 

P6:G haslnmmed the workforce by as much as 
HI'\ ill Iht Chumln Plant In Cheboygan, the 
P'Pf'r plAnt In Mehoopotny, Pa., and the Folger 
C(j,f", Co. plAnt In Dallas (where workers as
Altl,td thtV'd bto l")o.empl from layoffs because 
thl)' h.1d rejt"Ctt"d USWA in a representation 
tlKtlOn four yeArs ago). 

MANAGERSITOO 
MoinoiRers and whlt('collar workers 
hAV(' also bet>n vulnNable to the effi

e ~n<1' 01" "'t's becoming a company where 
therf"s no piau to hldl"," .says Mr Thomas, thE' 
lln('-limt P&G milnager "'They're no longer 
.. oiling togoalo ng With somebody in a sensitive 
~POllf lhey h'el he 15 not fu'Striltc 

'In thl" last yeil r and a half,· he adds, Mthey've 
.W two divisional managers to leave. This has 
nnyr hAppen.-d before to anyone thE're who 
rost so hlRh I mtan, never In the history of the 
company ,M 
~Pltl" Iht changes at P&G, one thing reo 

nu.,nsconstant managE'ment's tendency to rely 
on In-houSf talent rather than outside consul
IantJ. In shaping the course of the company. 
(N",onally known behavioral scientists have 
t..tn ,nvlttd to talk to P&G managers, but plans 
uf'dtvtloped and Implemented by the manag
tn thl"lNof'lv('!J,) 

·Oublde" lust don't have any feel for the 
ahbtor 0( our people: says Mr Hedrick, the 
P"C f'mpIOYH'-re lations director. "Our people 
WI up thHe tec:hniC'ian programs themselves, 
ilnd no consultant hOI!: worked With our hourly 
PfOpll" The suCffSS 0{ a personnel program de
prnds on how wl"l1 It IS Implemented, and most 
ron.\uIUnb bnng '" programs that die before 
tht\·ltave,· 

sOme might regard such a management ath
tudt a arrogant Yet, P&C ViewS \1 as a SIgn of 
confldencl" in the talent and ent~rpflse of its 
corporateJlnd manageria l staff 

Mr. Hubert the consultant recalls a meehng 
With four ley managers from a P&G branch 
pt.nt ~It was f,uC'inating to lis ten to them: he 
says "They felt In the' r guts, almost at an Inartlc
ulatt level, tht" compulSion 10 change for the 

better-to improve. It's a way of life at P&G.w 

It 's conceivable that th is spirit develops from 
P&G's management-de\!t'lopment philosophy. 
The company rarely hires evt'n 10w-It'Vl'1 man
agers from othN fi rms. For the most part, they 
are re<ruited while in college and trained on 
P&G turf. 

The incentives art' impressiVl'. Tht' starting 
salary is attractive, benefits are lavish, oppor
tunities for aSSignments around the country 
(along with tht' depth of experience that these 
bring) are excellent, and access to top manage
ment is uncommonly good. 

Management also eXi.'rcises great care in hir· 
ing hourly employees. Each prospective worker 
is tested, pre-screened, and interviewed by at 
least three people. 

GENEROUS BENEFITS. Production workt'rs aT(' 
paid hourly rates equal to tht' highest wages 
paid by othN employers in the a rea-using a 
fo rmula based on quarterly wage survl..'Ys of 
aboutadozen plants. Workers also get fu lly paid 
medical and hospital insurance, although this is 
becoming an increaSing burden on the com· 
pany. 

All of this helps to explain why only about ten 
P&G plants are represented by international 
unions. And most of those were inherited 
through acquisitions. 

P&G ",-'orkers participate in a profit-sharing 
plan and are expected to accumulate enough 
from the guar3nteed yield on the investment to 
be comfortably situated upon retirement. Profit 
sharing amounts to about 15'\ of annual pay 
after a few years. 

P&:G management tries to maintain strong 
links with its employees. A top corporate officer 
visits each plant at least once annually, talking 
with workers about their grievances and solic
iting suggestions without any local manager 
being present. 

These visits are usually in conjunction with 
the twice-a-year "Dividend Day,M considered 
major celebrations at P&C plants. In theCincin
nati headqua rters area, fo r instance, where there 
are five company locations, the firm takes over 
Kings Island-a huge amusement park-for 
employees and their familie$ for two days. At· 
tendance reaches 40,000 persons. 

Other dividends for employees include hun
dreds of scholarships for tht'ir children, tuition
reimbursement plans, paid time off forcivicand 
charitable work, alcohol- and drug-abuse pro
grams, and even programs aimed at helping 
workers adopt children. 

HOT UNE. P&G maintainsexceplionally close 
links with consumers and distributors as well. 
Hundreds of market researchers conduct 1.5 
million interviews with the buying public an
nually, and all products have toll·frt'e tt'lephont' 
numbers on boxes or potckages as a convenienct' 
for those wishing to rE'Sister a complaint or 
make an inquiry. 

This backfired last year when the company 
was barraged with some 15,000 telephone calls 
in the Wolke of groundless rumors that the P&G 
symbol revealt'd some link with Satan. 

But P&C weathered that storm. And few peo
pie doubt thilt it will surmount thechallenge-s it 
now faces. • 

THOMAS 
"H's beCOfT'li'lg a 
company where 
there's no pIoce to 
hide. They're no 
lOnger w\Iflg to go 
along with some
body n a sensitive 
spot if they feel he is 
not fll'st-rote." 
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If you need comprehensive infonnation on the world's 
developing nations, our Investor Information Service can fill you 
in quickly and easily with information we've obtained from many 
U.S. and international sources on the economic and political 
climate of any of more than 100 developing countries and 10 
m<ijor market regions of the world. By using us as your one·stop 
service, you11 eliminate time-consuming phone calls and inquiry 
letters. Investor Infonnation Service is the information clearing
house of the Overseas Private Investment Corporntion - OPIC
a self-sustaining federal government agency that assists U,S. 

companies in establishing enterprises in the .... uld·s 
developing nations. 
WI-fAT EACH L''FORMATION KIT c o:-..rrAL"\S: 
• Data and analysis of the country's economy, businesscfimxt, 
trade position, labor market. industrial sectcn and inhastrocturt-
5 to 10 counlJy-specific documents percountry, 30 100\'8" 100 
country-specific documents per region (includes 5 to 221llU1Uries1 
• Annotated InvestOfS Information Guide · Foreign [m-estInem 
and Licensing CheckJist for U.S. Finns · Wonnation 00 inter, 
national trade and investment re9OUJ'CeS. 

ORDER TODAY. If you have any questions. phone tolI·free 800·424 ·6742. Youlllt!tti~)'OUr Information Kits Wlthtn 3 wteb b)- fdda_ .. -.----.------.. ------------------...... ~ • OCAIlIB&AN 1100 O FAJff.AST AS!A &PAOFlC. '8S DC- I!> r::J a..-to ~ I 
• 

OA ........ Barbtda 10 0 0Un. 40 O I¥(WJc- 15 1'-- ~ I 
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• O~ . 10 O F'j 10 O Mah 15 0 0IIII MI 

• 
O~RepubIic IS o Km2 fSouthI 20 O~ 15 C~~Rt,o I) I 
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• 
DIWti 20 OWe!Um~ 10 ON~ I:' ;:J~ ;l I 
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• D~"""" IS D~ 5 O~ 15 iJ litItp II I 
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• o~ ... 15 Of'akistan 2'0 ouppn- ..... 10 C~ IS I 
• 
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• 
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AD pnces include postage and handhng. 
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payment to: lnvestor Information Service 
(h-erseas Prl\-ate Investment Corporatio~ 
1129 20th Street. N. W., Washington 0 C . 
20527, (202) 653·2800 ' . . 
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--------~EXECur~S 
ONTHESPOT 

Jackson's back 
To build, not gamble with the future. 

I' tIm", rdll\' dltt'" ht'al .. II 
\o~'und~. tht·n Alto .. Com

pu!tr Sv~ tem\ ,-. ft'\'Img lit 
lit- ~ln tnt'W dayo; OnIY'ii). 
IMnth"'go. thn:-... \4.'nmr (').
t(Ullvt'!o-lncludl ng Iht· 
chit-f !t),t'CUllvt' oHleN- left 
Alit". ~h .. lmg the SoIn JlN." 
u1l( mlcn'Ctlm puh.'r com
P"W', CrMlblh l)' on WolIli 
SIT",' But when th('\! lefl , 
47"Yf'u-old DolVid !.)(kw n 
tOl>\. "\l'r .gollln. and the 10'0-

iuhlp foundt·l' . ch,l rman , 
Ind "('«'Ind. llmt' CFO 
qUld.l, 1'n'1vt.-d Allv!> 

'.;, .. only dId (ourth-quAr
Il'f Wll~ Jump 57'1- from the 
wrnt ~nod I ... t V('oll', bul by 

tn" fOnd of thl' floKal year, 
IUnt' 30, Allen. hOld also In

creiWd ..."Ih 3R" from Ihe 
Vl".u befllrf'. to S103 million . 
.nd nt'llncomr W'!o up 23' • 
lo,lmo<.l SIO mllhon 

Tr.dlllonally. th e corn
~ny h.K be('n (,nilncl,llly 
huhhy AItOf> nil" turnt>d 3 

profIt ('VNY month si nce its 
bltth in 1977 Pretax profits 
art' ort~'n bl' tWt'CI1 15% and 
20~{ of !Nlll'i'I, and the com
p.lny currently hilS 562 mil
bon In cilsh on hand. More
ovt'r. Mr JJ ekso n projects 
"no th~' r ~ Tl'co rd " quarter, 
wIth fi'iC31 fir;,t-quartN re
.. ult .. ~well ,1OOve" the same 
pe n od la ~ 1 )'t'M 

But .1 has never been the 
numbl'rs 11'1 .11 have bruised 
Altos The compa ny's sore 
pOint. .nstead, has of len 
been In organi/ation , es
pecially marketing and 
sales Even Mr Jackson con· 
cedl"i thai much of manage· 
rnl'nl was "g ul?SSwork" until 
iI yearor so3go. ln fact. it was 
to correct that very problem 
that I'll' hired D~vid Hanna,a 
forme r IBM Corp. market
Ing e)'ecutive, as CEO. Al
though Mr Hanna's s tay at 
AIIO'> wilsshort , Mr. Jackson 
.squ Ick to praiw hi m, partie· 

ularly for healing the mar
keting 3rm and hiring Phi
lip White, another marketer 
(rom Big Blue. When the 
chairman returned , Mr . 
White stayed on, helping to 
implement much of the 
strategy developed by the 
former CEO. 

Mr. Jackson insists the 
milllilgement learn is now 
s table and milrketing hilS re
covered its health. 

H ERE TO STAY 
- I think we'w bl'cn able 

to posi tion ourselves w~1l 
and iron things out. Wall 
Street is ICilrning thilt Altos 
is here to stilY: he !;;Iys. The 
company's product line, he 
adds, is '"e),actly wherl' we 
want it to be." 

There is only one prob
lem: half a dozen other com
panies, including IBM, also 
want to be in the same posi
tion as Altos is right now
that is. the low-cost pro
ducer of multi·user systems 
(under $25 million) fo r 
small busine<;s. And, wilh 
IBM in Ihe hunt , that's no 
small pro blem . S till Mr . 
Jackson is confident and 
characteristically non
plusl'd. " You can't beat 
someone as big as IBM , so 
you look for wilys to go 
around them: 

So filr, t\ltos has success
fully ci rcumvented Ihl'com
puler monolilh. Altos has 
sold almost 50,000 systems 
III a market that Dataquest ,a 
high-tech rt'S('arch firm , es
timates will be a $12 billion 
industry by 1987. In work
ing to "go around · IBM and 
its new, comlWtitive PC AT, 
Altos is marketing its mod 
els 586 and 986, multi-user 
microsforfiveand nine pe0-
ple. While the IBM AT has 
higher performance speci!i
co1tions, includ ing an 80286 
chip, IBM's computer sup
ports only three to five users 
Simultaneously and is gen
erilily more expensive lo OP
erate per user. Mr. Jackson 
admits that hi s low-end 
mod el, the 586, may '"feel 
some impact- from thl' AT, 

but I'll' S.lyS the 986, allowing 
up to nine users, will con
tinue to sell strongly. Addi
tionally, Mr. Jackson l'''peels 
to milrket his own version of 
the 80286 system sometime 
next year. 

Some analysts contend 
that if Altos is in :my danger, 
it won' t come from IBM or 
shrinking distributorships 
-s inct' the company has 
kept those channl'ls open
but from ,I similar system in
troduced at iI lower price. 
Unable to match IBM's 
power and condemned to a 
mid-r'lngl' pri'!.', Altos could 
bt' caught between the pro
verbial rock and .1 hard 
place, they say. "Sut : coun
tl'rs Mr. Jackson, "that's life. 
Someone is i1lways going to 
try to undercut us. We don ' t 
clilim to be the cheapest sys
tl'm ." 

Mr. Jackson's rationille, of 
course, issimple: he wanls to 
keep Altos' profits moving 
hight· r while retaining mar
kl"t shMe. 

HOLD THAT MONEY 
"Some companies tend 

to lo"-C sight of the fact that 
you' re in bus iness to make 
money and thilt you never 
spend more than you earn ," 
Mr. j,lckson decliITl'S. "Keep
ing things like assets i1nd 
profib high is pilrl of the dif
feren ce between building a 
corporiltion i1nd gambling 
with the future ." And by 
concentrating on research, 
thc chilirman says he is try
ing 10 build his corporation. 
"While l>veryone else is out 
cutting prices. we' re intro
ducing the next advance
ment in technology. By the 
time they catch up and cut 
prices again, we' ll be an
other ju mp o1head." At least 
right now, Mr. Jackson is 
puttin g his money where 
his mouth is: more than 10% 
of revenues gets sunk back 
Into rCSt'i1rch,i1 nd more than 
40 people have been added 
to Ihe company's engineer
ing stilff since his return, 
boost ing thilt department to 
100 employees in a company 
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EXEcunVES -
that numbt-rs just ow r 500. 

Alto" a l~ own" 30cf of a 
Sil ico n Vallt'Y s tart-up call1'<.1 
Wy~' Tl'chno logy, a venture 
e~pec led 10 go public soon . 
Wysc manufaClures display 
It' rmi nals, and o bS{' rvt' rs be
liew Altos will markl,t WySl' 
computt' r products, to co m
pll:'ml'nt-and fill gaps- in 
it ~ own lilll' . 

Corisle SynTec Systems 

BUI, most irnP<'rtant, Mr. 
Jack"on '<., }'s Al to~ will now 
keep its focus on work ing to 
i m p r()v~' markl,t and tech
nology. I ll' hopes till' com
pany will Il'ad in thl' d l'Vl'I
o p mt' nt of th e Il e>. t 
g('nl'ral ions of micros. " If 
anyon(' is ablt' 10 d o it, I 
think it 's A Itos, ~ ht' dl'<: la rC'S. 

- Mork l. Goldstein 

How Bill Spoor 
swung into trouble 

As chairman and CEQ of 
Pillsbury Co., nllI Spoor 

has crl'ated hi s share of 
news. But seldom ha" tht· 61-
)"t'i1r-old l'>. ('Cut ive Tt'Cl' h·<.>d 
a ~ much atte ntion as ht· did 
for.l Tl'<:ent golf Il'Sson. 

Bob Brown's 
roottop profits 

$ inglE'-Ply roofing' St.o\.\' 

it's not. But Bob Brown 
d()l!sn' t care Since JOining 
Ihe Carlisle S}'nTec Syslt'm .. 
d ivision ofCinCinnatl-bao;ed 
Carlisle Corp. in 1978 aftN a 
quarll'r-century wilh fiT(>
s tone TIrl' & Rubber Co., h{' 
has headed up a growlh cy
c1t2" a:. division preSidl'nl 
that 's gone .. well , 
through the roof 

SynTI.'c's ~,lll's IUmpl'd 
from lE'ss th,m $10 million in 
1977 to close to $120 milli on 
la~t year; thl' division h.1<, 
l'mergt"d .1S /II(" big mon('y_ 
makt' r for its pan'nl Com_ 
p.'I1~. Fo r the laSI two yt"MS, 
Syn rt'C Systl'ms' prel.1>. 
earni ngs of 556 mi Ilion h.wl;' 
rl'prt'S(.'nted more Ihan half 
uf C.ulislt2"'s total i nt,lk('. 

Wilh a 3'i'; mdtl(>l .. han·, Ih." lu-ull jl;ht ""ffIIIl 
Bob Brown I .. in Ihe- .. mglt"-I ~ hi. fJrt' undrTllw 
ply d rrvl·r· ... <;("al-all(>a"1 ft.lf Rht'n r Intun. lrcl\.il 
now. Bul hI" r('.lrVll·W mlrnlr ~Id,.r.· In.1 ~S!' 
shows .1 lot of approaching In I q:-" <; ( t' rIO-w 
Iraffic. Srngh.·-plr·~ PflJJt"C- fi: .. 1)6O' ."IIS,.,"&.. 
I(>d annual growth f.llt' (,[ I f'V'IoiIblt' j,gh ttr~-Ha.r 
42', i .... 1l1r.lclrng hE'a\·\I hil- pr .. tllJt>!l' In 1981 It 
It'f" like GO(1dvl'.lr, Flr .. - Abrtrn .nd hu IiUdf 
<; Ione, Gt·nCorp (Ct'nt'r,)1 prl"lIt'\ l' ..... 'W1 i1~ 
TIn·)a .. wdl.l" .. om~· 70olht·t Fqu.alh· ,I, dr '11t 
sm,ll1l'r firm.. /Ihl' fll fml'f GIl/tilt 

Thl' "Ilu.1Iion h ...... ta- In·.' I" th.ll t'.rllt'f!b _ 
bili"l'd frum Iht· bruioll prret· , xnplo nwn-dputl.lrar 
W.l1""'o of .1 \l'.1T ,1gll. bUI Mr Cnekt' t IIRhtt'nclnlolllr 
Brown conc"dl'" Ihal ..... mt' 2 ,pt>. wll h .I : II.IIltt 
.. hIVl't<, will cunlrnue ""lht' ~h.Ut, tBlc Corr hJ5 III 
Indu"lr\" ... h.1h· ... do\\·" A.. th., mad.t""I Ct d.tt J 
for hI .. dl\·I"lon. ~ \'t· dldn·1 ~(I"IPI") 'Nue "~ II(! 

g{'l ht'rt' by b('lng .. h\>dd, I rl~'n Iol:! -4 
<tm;lteur .. ht· ' rl' glling lot Tht' rt'.aons""'~ 
""'('p dancing wllh th(' Kal ,ucc~ .IRgrt'S5lwt'" 
Wt' bruughl· . Inl't.lnd n"OIV.ltl\'t~ 

A 54 millIOn n'H',Heh- 11k!;' tht' ,. IrIpl 1ft 

and-dl'vt'iopml'nt laelllt'·1 Ein:lf.l. tht' hM NIIopt
S,nTl'"CCtpenedlhl<,n';)rwllI .luct'oJ dl' pou " 
provldl' m\la' .mm(l. "Th" Ii.:hlt' r "' ;>wn",,"~ 
gun wa .. It~dt-d wht'n J RI'! rub his ',' f h., I .~ 
h('r(', all I had III dl\ wa.. »g.lIn .. II \\ hftoL brc.llllt 
pull tht, Irrggt'T." ...av .. Afr hIXh-lt'ch moJt ,,, 
Brown • lilnt."J'.Ir""~ or.....,. 

Doug Martin has 
his firm on fire 

\\ II" Iht' nt.,. rc.rorltdlit 
cr",,"1 • 10":(, -11(' ,<JUdI 

/ 

oJUHi-lhr fJ,., mt' 

Mr M')rlln hrlttw' 
.Ill Irl'th tr r) wlJltot- .
"n Ih thl~ I,"(hnoli.~ .... 

I nl·.t lu!urr flul lor R~"" 
I,"h· S.:nf'l<.l h~, I' .1Id bt 
t'\.PO-CI~ Iht E1rctrJ h' ~f'lr 
Scnpt .. C\,nhnut ' ..,... 

/

It .. j;h.n· ,11 'hI' S25(J !!OIl 

dl'po-..lblt·"I~h'r' II~-ktl 
14=;(1 mlllwn unltsl",l~ 

'x"npl".bosUnoi<! g.ul 

The one-ti me Dartmouth 
College football and track 
star, on hi .. fi rs t timeout on a 
golf cour..e, u<;t>d a fi,·e-iron 
and aCt'd th(' par-3, 135-yard 
s('cond ho lt· at Wood hill 
Country Club in suburlMn 
Milllll'apolis. """ w('nl right 
i n,~ laughs Mr. Spoor. - I fig
un'd th is gamt' is ea~ i('f than 
I thoughl ." But it was more 
Ii].;l· beginnl' r's luck. On tht' 
third ,md final hol(' of the 
lesson, h('" ~hol a 15. • 

BaSically, Single_ply tl"<"h_ 
nology works the way 1/ 

SOunds; sht'(' ts of synth'l'hc 
rubber att2" Stretched across a 
roof and hE'ld down with ad
hesives, a Slone ballolst, or 
Snap-on fastent'rs Mr 
~rown attributes mUch of 
slng!E'_ply's success to short_ 
com .. ng:. in more traditional 
rOofing methOds. A rOOf of 
asph.alt and felt is labor_

rn
_ 

t~nS l vl" and m<ltt'ri.lls have 
s y rockt'ted in cost and de
creast'd in qu.llity . That 
m~ans that leaks and other 
fallu rt's have b", .. 
. ~ ... omE' r{'Cur_ 

~~ n.g headaches. In Cont rast 
IXI,n.S a Il2"ak in Sing I._ply' 

Doug Marlin dOl'''n I 
smokl~ 8uI h(·· .. rolrelv 

wlthoul hi .. f .. vurllt· Irghlt.; 
~I Ilghl l"'·t'nh!'(h· "f'Ot'$. CI
garl'ltt'<o. - Ih", SUIPII' ehrd 
glows 

molr1.d~Iwn-,tlht~ 
\\ l!hdr,)\\"21 cot Gilltllt rn.>III 
thr mHhi ..... tS pl.'1 
Sc r ip", S ,uc(tU dtr 
o.,'uR M. rlln IS .I' IWln, 
G,II..-lIt't"'N, rln:r.ult"l II 

which ,I h.JJ bt'~ IoSn~ 
mcrnl"· tou l m.unt.,r.td I 

prt"t'nct' .nllvst) U\~ 
~p Pff"!o."UTt' ,'n Sic 
Glllt'lIl' rullrd out btl '" 

. , ".J ' . tr, ng .n\"("lnt't'I ' 
t'nouR h II) ctWlt'n /:~ 8i<.: 
pmb."tbh .. ·,>1.11 ..1 hdl ~tiI~ 

It, I," hlt' r pn("l"!; .nd IIitft 

roo Ing" b ... an t' as t'as _ 
patchi nga ti re. • yas 
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SI nct' 1('.lVl ng rl\"al GII-
1(,lIe Cu. '" 197R to bt'Comr 
prl'sldl'nt and CfO l, j 

5crlplo, the H-\·l·at-old M r 
Martin h.l .. dunlo d 101 mllr"t' 

.. _ Iotl'til' plowed ,h.1 m.J,~· 

.l{1 f'I . nd t>W ..... wh."~t~ 
Cl llr",·~ t>I"t'JJ dod (lui J 

EVt'n ",th ~llghd)· .... 



Your future is in our sites. 
It 's a daily strategy in the State of Niagara 
\loha~ k 

The Economic DeveloJ>menl Departm.~nt 
of !'-Jiagara :\'lohawk Power CorporatIOn 
continues to research ideal plan,t locatiC!ns 
throughout our 24,()()()-square-mlle service 
area wlthm New York State. 

Your needs become the concern of a knowl
edgeable team- we become Yf?ur partf!ers 
In the long term for the an~IY~l s. selet;lIon, 
and Ulll17.auon of sites or bUilding locatIOns. 

\\.'e supplv you with a ll the facts-about 
water supply, zoning, sewers, lra,nspo0-a-
tlon, hOUSing, taxes, local labor, finanCing 

and energy, low-c9~t,energy, from oneol 
Amenca's largest utllllies. 

We not only make the job a much easier 
one ... we help make your decisions the right 
ones. And we do it all for free. 

Wri~e us on your letterhead about your site 
selection needs. 

We'll get back to you with vital informa
tion on our unique services, and we'll begin 
providing you with specific solutions. 

Contact Edward J . Kearn~y, Jr. 
Economic Development Director, Niagara 
Mohawk Power Corporation, Dept. IW, 300 
Erie Boulevard w., Syracuse, NY 13202. 

Or call him al315-428-6008. 
You'll see why, in the State of Niagara 

Mo~awk, you'll get the power to do more 
busmess . 

............... C of Niagara Mohawk. 
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EXEcunVES 

dining cigart'ltt-' con
sumption, Scripto's chief ex
pects thc dispos.1bJe-lighter 
market to continue growing 
at 6',l to 8<:t 11 year. All IhOS{' 
folks who still USt' 

matches_four out of ten 
smokl'rs, declining stead
ily-are 11 major larget. For 
all thOSt' smokl'Ts, Doug 
Martin has his hand out. 
Anybody want 11 light? • 

r'Ore5t, Ill.. busint'SSmiin has 
glut'd together a honeycomb 
olloosely affiliatOO low-tech 
manufacturing firms under 
tht' banner of Medart l 
Charmglow Cos. (he's chai r
man and CEO). First, he and 
his pilrtners bought mun
dane Medartlnc._a Creen
wood, Miss., maker of steel 
lockers, basketball back
stops, metal bifold doors, 
rilngt' hoods, and s helves
fo r $3.3 million in June J 98 J 
even though it was in bank
ruptcy proceedings. Since 
th",n , sales have grown to 
nearly 523 million,and prof
its exceed 51 million per 
year. 

Overflight He says Ch.lfm· 
glow's SOIles will nearly dou· 
ble to betwt't'n 545 million 
and 550 million by ne>.t No- I vember. If tht)· do. u'U !It 

Bill Rentschlpt', tora. 
petuOt5-not hp-... ho II 
feel tht' he.1lt 

Bill Rentschler's 
on the rebound 

Life was nol always so 
promising for Illinois 

bUSinessman William H. 
Rl'nt!>chlI'T. 

An unsuccessful c.Hldi
date for 11 GOP 5l'I11110ri1l1 
seat from Illinois in 1970, 
Mr. Rentschler was indicted 
in 1973-and pJeadl'd gUilty 
in 1976-lodefr,luding Ci ti 
bank by providing false fi
nancial s tatements to obtain 
iI business loan. 

Subsequently, all of Mr. 
Rentschler's businl"SS loans 
were called in, and he nearly 
wenl broke. But sin~ that 
setback-stemming (rom 
charges Ihal Mr. Rentschler 
still st rictly denies despite 
his gUilty plea (he attributes 
them to Ma political ven
deUilM on the part of U. S. 
Attorney James R. Thomp
son, now gowrnor of IlIi
nois)-the 59-yeilr-old en. 
treprt'neur has n'eslab
lishl'd himself in busin('ss 
and financial circles. 

Since 1981 the Lakt' 

Mr. Rentschler has since 
purchOlS('d 01 matt'rial.han_ 
dling company, a s teel-forg
ing comp.1fly, OInd, this year, 
Charmglow Products-all 
companieswhoS(' sales weT(' 
(Jat or dropping. All to. 
gether, his businesses are 
prOjected to surpass $100 
million in sales by next No-

Joseph waeChter, ! 
the delivery man 

Talk about an Idenlill cn. 
SIS Otosplle haVing an. 

nual rl'vt'nue<; of S600 mil
lion and nv,'r 70'~ of Ihe 
small.package mar"el 
worldwide, DHL World
wide COutler &prl"SS-the 
oldeSI and largest Inler. 
n.lIional courl('r servlce_ 
remains largt'ly an un. 
known In tht' U. S It has 
nevt'r been able to become 

at Ft-deral &pre-h the U S 
It'adt'r," O'ot'rnlghl-dt.'/ll'trv 
and e-Iectromc.milll 

DHL h.l~ Un\elIN .11 SIO 
mil/Ion advl:"nlslng tllIlP' 

algn I:"mploying Ihe tel' 
'imonit'S of CEOs wtllofotd 
wllh DHL'~ Sl'rVI(U 
Among Ihe-m Ted Tumerd 
Turner Broadc.1lStlOg S\>trm 

Inc and John Falrchild.Cm 
01 F.1,rch,ld Publiralwn< 

wmber. up from 585 million 
this year. 

His str.Ht'gy for r~'viving 
his acquisitions .1fld for fu
ture growth? -We Me nudg_ 
i ng .111 of our compani('s into 
the cOnSumer-product ,1rea, 
while strt'ngthening the in
dustrial. commercial, and 
institutional markets." 

A strong believer in low 
tech who dismisses the tht'. 
ory that high tech is nirvana, 
Mr. Rentschler's latest res
cut' mission is Charmglow, a 
maker of seasonal products 
such as gas grills and insect_ 
con trol devices. 

tht' househOld name that 
compeiltors like Feder,ll &_ 
press have become In do. 
mestlc overnight deliv('ry. 

Adding Inl>ult to inJury, 
Feder,11 E",pn·ss and other 
compellng COUrier servict's 
are now trying to shcl' up 
DHL's international pie 

Sales of $24 million not
withstanding, its growth 
has bt.'en flat for four to five 
years. Mit went from a domi
nant factor in the business to 
s tagnation ,M asserts Mr. 
RentSChler. But he plans to 
change all that by giving 
Charmglow year-round 
products to sell, using direct 
consumer marketing and 
distribution, and adding an 
importt'd line of oil-filled 
space heaters. 

How quick is Mr. Rent
schle r expecting results? 

Yet If DHL President Jo
seph WilE'Chter 15 wornOO, he 
doesn't show It His confi
denCe 10 DHL's ability to 
prosper remains undaunted 
~No one has the Inll:"r. 
national network WI:" do(SOO 
oflicf:>Sin 125countrles),and 
it will ta"e SOmeone an aw
fUlly long time to catch up,. 
he ilsserls. ~To talk of starling 
an i nlernatlonal COUtler ser. 
VICe is one thing, but to actu
ally do it is another M 

In facl , the young (30), 
easygOing presidenl-who 
sta rt~>d as a COUfJer.dnv('r 
for DIiL II years ago-not 
only Intends to prt'serve 
DHL's intt'rnatlOn.ll domi
nilnce; he 's taking dead aim 

DHL IS .10;0 plannln~ , 
full-sale ,,,;u in th~ 2·hClUt 
d~hvt'ry m,ltL .. , ~metlmt 
n(').t year .... hen It lntrodum 
Netupress, liS .n)~rr to 
ZlpMail. Feclt'ra! fl.pll"-' ~. 
hour t'lectronic·m,JI! 5t'1>1«' 

Ih':l1 stanN up In July OW, 
St>pt 3. Pagt' 73). 

Not onlv wllltht' st~rt·up 
CO~I (I( Nt;tuprt'Ss f.lI ~·tll 
twlow Iht' pott'nllal Sl 2 bll· 
lion pflct' tag of bpM.IL 
but Mr Waechle-r be"~'f'S 
DHL's Image·tfillnsfer sys
lem will be technolnglCllly 
suprrior And Mr I\'~httr 
'Q}"S DHl will ~able IOColf'; 
lIaliu on Fede-r.ll fl.p~ 
itdvt'rtlsing blitz that's t.l· 

plainlng ell'ctronic mall 
That should m.1lb Ntt· 
Express' entry Into the un, 
proven m.rket much eolSler. 
h(' Silys. 

No str.lnger tosuccess Jo
~ph Waechter, it 5tt'm5 
wants to give OHL the gme 
meteotlc rIse in the U. S. 
that he's had at DHL All he 
must do is Vt"nfy the- d"~ 
Too Turner makes in DHLs 
ads: "The only thing thf')' 
can't deliver isa pennant for 

• • 
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.. 
LIMITED ISSUE, LIMITED TIME. 

UNLIMITED POTENTIAL. 

THE OLYMPIC UNCIRCULATED SILVER DOLLARS. 
Foronty 528 you can collect one of 
tile most unique COins ever c reated, 
*.th one 01 the brightest futures 
ConsIder the lacts In your favor 

1. Historical Perspective 
1'11935 the last cartwheel sliver dol
*' were struck Today either of the 
la!Tlous Maroan or Peace dollars In 
fta*'ess condillon would sell lor hun
<hdsol doftars more than their 00911'\81 
value FOfexample. In 1935.1.964,000 
Peace dollars were struck In San 
FranctSCO Today an excellent price for 
tl'4C011'lwould be $1.400. lilts con
(j'Yl(! was chotee 

2. Extraordinarily Low Mintages 
~r the mSKlmum mmtages of 
Ir'le lIawless '983 and '984 OlympIc 
UN:JfCuJated Silver dollars. 
II!!' ~ OIKUI nwo. 
II!)S &II fIR2Sa» 0IIaIS IIJOWIf 
MlJ 0sw1 DIIC:us T/IoIIIIeI 

.... QIIIIuII SMr CIoIIif 
F. CcIIIIeIJn SlIva oar.. 

CttIUll s.e.. DoIIM 

Compared to the classIC Morgan and 
Peace dollars. these mIntages are ex
traordinarily klw The mintage o f the 
Peace dollar lell below 550,000 only 
once 10 1928. when 360.649 Peace 
dollars were struck In Philadelphia 
TOday a flawless 1928 Philadelphia 
Peace dollar would sell fOf more than 
Sl,.n)OO. 

3. AVery Bright Future 
No one can predICt the future value 
of any line collectible But the beauty 
and dramallCaUy low mintages of the 
OlympIC uncirculated silver dollars 
stroogly suggest that lhey have a 
very bright future 

4. Numismalic Classic s 
No professIOnal numismatist would 
argue the pomt that scarCity, hlstoncal 
SIgnificance and the condit iOn of a 
COIn are the rna/or elements that de
termine Its numlsmallc value The 
OlymptC uncirculated sliver dollars 

meel all Ihese criteria. 

5 . A Once- In-A-lifetime 
Opportunity 
Unless the U.S, hosts another Olym
pics, we will never mint another 
Olympic coin, Only the host nation 
has thai right. Most importantly, no 
orders for any Olympic coins will be 
accepted by the U.S. Treasury post
marked after January 18. 1985. So you 
must order soon. 

6. They Are Precious Gifts 
Giving Olympic coins is a perfect way 
to commemorate any occasion. They 
become a cherished memory of your 
thoughtfulness, the occasion and of 
the Games themselves. 

And remember that for each silver 
coin you order, $ 10 will be donated 
to our Olympic movement. That in 

Here's How to Order 
The coins are beautifully gilt packaged 
and their gemlike condition is pro
tected by special crystal·dear cap. 
sules. You may only order the 1983P 
and 1984P uncirculated coins individ
ually. The Collector 's Setscontain all 
three uncirculated dollars. The 1983 
set contains the P. S & D Discus Thrower 
silver dollars. The 1984 set contains 
the p, S & 0 Coliseum silver dollars. 

Itself IS all the reason any American Olymp!e SIlY8f Dollar SpecilIcaUOn: 
should need to buy a beautiful Olym- Same size as traditional cartwhoel sliver dollar. 
PIC silver dollar. weight: .86 troy OL,.900 Hne sliver. r--------------, 
I 

MAlL ORDERS TO: THE UNITED STATES MINT ... P.O. 80)1 6766, I I 
SAN FRANCISCO, CA 941ul . 
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Purchase discounts disappear fast when 
repairs and downtime start to add up ... 

~e long-tenn cost of a machiit' kQ .I. ';an be (ar greater than just the 
initia l purchase price. To maketbr ri~ 
choice )'OU need to look past the bottuI 
line and into the future. 

You want a machine thai is sbble. 
precise. tough. A machine thai 11;11 
produce )'our parts cfficienll)' and 
cconomicall),. 

But most importantly. you .'aM~ 
machine tha i will gh-e )'OU the mninm 
up-time possible. A machine that's 
dependable ... that w'i11 "'ork hard.lbr 
after day, )oca r after )"eJr. B«auseewrr 
minute that machine is dmrn. )\lO'rt 1as
ing mone)'. 

You want a ~Ionarch. 
Sure. )'Ou can 00)' a machine (It 

leu than a 1'1onarch. but as }Uu km-, 
the lowest price is hardl), e\'er Iht best 
value. 

You see. C\'cry 
j\l onarch design 
decision. c\'ery 
prod uction proc
ess, C\'cry mate
rial selection 
is based on two 
objecti,'cs: higher 
producthit)' and extreme de~,.wl.litt. 

To put it simpl)'. l'lonarchs art 
worth more . . . by design. 

Look seriousl)' into )'OUr futW't ~J\l 
you 11 find that purchase discounts art !KIt 
the bargain they appear to be. For solid. 
reliable performance take a closeflooL; 
at ~Ionarch . Youll see where real \'aloe 
begins, The j\lonarch ,'lachine Tool 
Company. Sidoc)'. Ohio 45365 

. ' \'alue for 75 years 
F(J:I N'()RV..t,lO'I CfCI,f ~ 22 



MATERtAl.S 

WiIlGaAs 
dethrone silicon 
in chipmaking? 
Iy WauAM ,Al 'AnERSONI Made 
hulll ynd-libund .. nl <lind Ihen'fore 
chNp-slilron hu bfoen Ihe b.'sic rna
Ifn'] In th~ m .. nufaclurl' of Sl'mi
conductoD ~vt'r SInCt' v",cuum lubes 
~ '0\"1\. to IOlegr;Ut-d clrcullS (ICa) 
11\('" Ih .. n 30 "ears "'go. But silicon has 
brfon pu)hed .boUI as far.15 It can go in 
Irt"IIU of Its propt'rtlt'5. punty. and 50 

klrth. 
",Ih IC~ shnnksng and becoming 

IK'rf denwlv p.1d,,1!d <lIS Iht! one· mega
bit chip <lIpptoKhes, .IOrnl'lhl ng btott~r 
• n~t'd Tholl something not long ago 
lI_thou,h, IU bt> IOM-phwn ,unctIOns, 
tuI~· Iftrt",1 SWllchn made from super
cotIductorl such .... nIObium These 
jlIIrt1OM .. ,.. f;bt .. nd generatl' almost 
no hut. but func1!on only .r the cir· 
nLIlry" b kpt upt'n:'oid-liboul ·269 
C 

IBM Corp h .. d high ho~ for Ihe 
Jowphlon lind pUIIt~ mon~ where Its 
Aoptt "'·CTt'. IhlnklnJII II could U~ the 
iilnChons 10 bUild ;l computer the size 
Ii" I be.ktb.llth .. t would process data 
IIlICh fl$tet Ih<lln locby" mO'it power· 
ful centr .. 1 proc(".~ln8 unltl> IBM 
dropped Ihe Jotf'phlOn last November 
'It ~our ludgml'nt Iholt Ihe Josephson 
,llIlClion IS not winner t~hnology," 
.. p John A Armstrong. vice presi
dent·If,)8IC .and memory. IBM's Re
~ .. rd Dlv 

HWt APPAREN1. The rumor W.lS that 
II, 81ut' Ihrt'W in the lowe-I mono
&11mmtd -W be-c .. UM" It ~heved that 
Work In .Id",.anCf!"d H'mlconduclor ma
knal.r.uch .. " gillhum .a!"Rnlde (GaA5) 
".prosrn..'ung much f,nter 

C&As. ~bt.llned 11 .. .& byproduct of alu
minUOI <lind copper ~meltIRg, has be· 
COOle .an ht'1r app"'rt'nt 10 liihcon be
QUIlt II', flvt' tlmf1'6 <lIS !.lSI "s Silicon. 
ptTtnl~ ID"o·t'r <'per.a"ng voltages, and 
It.o. 10 enh .. n«d SWitching <;peeds. 
Unlik 'Illron. G.aM chlP"l' don't over· 
hr.1 or wlf-d"truct at e",tremely high ....... 

Clg.bll logiC Inc., Nl.'"Wbury Park. 
uhf ~n hipping 12-part families 
of l.micron-sl .. ed GolAs d('vlces In 
Ju~ ~W.· ... e dHlgn..-d IRt('gratl!d ci r· 
CUIII.upenor 10 anything now aVOId
.hle" U-VS Dr Fred A Blum, Gigabit'S 

MANAGEMENT 

III Glgablt's Gal\s factory, says Bryan/ M. Wl'lch. vict' prt'sld('II/-mallll!uc/lirillg. "a kt'li 
!fa/urt' IS ullr Class 10 dcalt roolll." ThaI mralls dI/5/-1I11rl1c/t' COI/II/S arr ,rs/ric/tll /(1 !('fl .... :' 
tha" 1m "arllcil's pcr cuurc foot alld arr purrty IS t'sseu/mlm St'l/illg hiX'1 .I/idds of cilips. 

preSident and one of threl' t'xecutives 
who left Rockwell In 1981 to found the 
comp.my 

Dr Blum, who ad.nowlcdges that 
Ihe original shipments w",re to IBM . 
expe-cts Gigabit sales to hit 520 million 
this yeilr ,md $100 million annually 
within five years. 

Gigabit's chief U. S. rival is Harris 
Semiconductor, Orlando, Fla., and its 
overseas competition includes Hitachi 
and FUjitsu in JapOin and Plessey Co. 
Ltd in Great Britain. Plessey is commit
tlng $73 millionoverthe next five years 
to GaAs. 

DRAWBACKS_ BeforeGaAscan over
take silicon, however, some miljOr ob
s tades must be overcome. One is cost. 
with a basic CaAs substr;l te r'lnging 
from 525 to 550 per square inch. com· 
pared with $5 to $ 10 for silicon. CaAs 
illso is morl" fragile. 

But the biggest problem may be lack 
of widespread understanding of the 
seven-year-old GaAs process. Manu
facturersalso are unlikely to commit to 
a technology thilt hasso few companies 
actively involved in advancing it. 

And the extremely fast switching 
speeds-in the picoseconds rather 
thiln nanoseconds-will impose tough 
new requirements on printed-cir<uit
board producers. To maintilin signal 
quality, the boords must hilve reduced 
surface area, il greater number of layers, 
and a shrinkage in physical circuit di
mension. 

"This IS going to tax the tech
nological and financial resources of 
most boordmakers," maintains Edwilrd 
Henderson, president of Henderson 
Ventures, Los Altos, Calif. "Yes, there 
will be many investment opportunities 
in this potentially large and filst-grow
ing market, but we have to rl"member 
that GolAs witl account for only 6% of 

total U. S.semiconductor consumption 
by 1990. Silicon will continue to mono
polize the market for some t ime to 
come: • 

SPEECH PROCESSING 

Voice messaging 
goes publiC, but 
is market there? 
By MARK L. GOLDSUIN/ Some peo
ple talk to thl"m5£' lves. and others talk 
to plants. But tho5£' people who talk to 
their computers had belll'r watch out. 
Computers are beginning to talk back. 

Researchers havl" tinkered with 
spl"ech processing ilnd so-called voice 
chips for morl" than a decade. but not 
until recently has progress evolved to 
where a market actually existed. 

There are currl"ntly three catl"gories 
of speech processing. eilch of which is 
developing at a different pace. The 
first, and probilbly the oldest, is voice 
store and forwarding , a ... oice-mes
Silging technology that converts spo
ken language into digital code and 
stores it in computer memory until it's 
retrieved. 

Until recently, \fOice store and for
warding. also known ilsvoice mail. was 
limited 10 corporations that purchased 
standol lone systems or systems inte
grated with privatI' branch exchanges, 
supplied by companil"S such as Wang 
LaOOriltoril"S. ROLM Corp .. and IBM 
Corp. 

VOICE 'MAILBOX .' There have also 
been iI few compilnies offering voice 
messaglngsel'Yices to corporations. but 
last month eTE Corp. spoke up. be
coming the first larg~ company to pro-
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EMERGING TECHNOLOGIES 

AROUND THE WORLD NONSTOP 
When the Rutan-designed Voy

ager makes its nonstop globe-circling 
(Jjght, promoters of advanced compos
ites will have yet another drilmatic ex
ampleofweight-saving potential. Built 
of graphite-reinforced plastic, the Voy
ilger weighs 1,858lbempty ilnd 11,300 
lb whl'n loaded with the 1,400 gallons 
of fu el the 25,OOO-mile flight will re
quire. The wingspiln is III ft, equiv
alent to thilt of a Boeing 727, yet the 
25·ft fuselage has only one seat plus iI 
tub-like bunk for the rl'lief pilot. En· 
gine selection WilS milde wi th the help 
of NASA's Lewis Research Center, 
CiL'Velilnd. The pilots, Dick Rutan and 
Jeana Yeager, ilre inviting cont ribu
tions. Donors of$IOOor more ilre listed 
in the plilne's log, which isdl'stined for 
the Smithsoniiln Nationill Air & Space 
Museum. Write to Hangar 77 Airport, 
Mopve, Cali f. 93501. Phone: 805/824-
4790. 

GRAPHICS WORKSTATIONS 
Applications from process control 

to complex integ ratl'd-circuit layout 
imd simulation ciln be handled on a 
new filmily of intelligent workstations 
offered by Tektronix Inc., Beaverton, 
Oreg. Included ilTe iln instrument con
troller, five new 32-bit works tations, 
four new graphic displays, technical 
and professionill softwa re, and sup
ported peripherals. The workstations 
can be used as standalonl' systems, net
worked together with standard inter
faces, or linked with a milinframe. Dis
plilY fe atures includl' window 
management, fast vector performance, 
smooth te);1 scrolling. multiple fonts, 
va riil ble curso rs, and area fill. 
CIRCLE 113 
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C OlD.ROUED STRIP 
What's the best way to measure 

and control surface defects on cold· 
rolled Sirip moving at speeds of up to 
6,000 fpm? That 's what six steel compJI
nies and three aluminum companies 
hope to discover in a project instituted 
by Ihe American Iron &: Steel Institute 
and conducted al Westinghouse Elec
tric Corp:s Research &: Development 
Center, Pittsburgh . After eva luat ing 
computerized defect deteclion and 
classification approaches, Wesllng
house will build, test, and operate a 
prototype system in a mill . The parllci
pants are Armco Inc .. LTV Steel, Cy
clops Corp., Bethlehem Steel Corp .• In
land Steel Co., National Intergroup 
Inc., Kaiser Aluminum &: Chemical 
Corp .• Alcoa, and Reynolds Metal Co. 

HUMAN.FACTORS CAD SYSTEM 
By using Sammie. a 3-D human

factors CAD system, a d esigner cOIn 
check ergonomical sta ndards OIS well as 
placement of components well before 
fabricating an expensive prototype, 
Capable of s imulOlting a car, COCkpit, 
office, or home, the modeling system 
depicts a human model (any sb'l' or 
shape) with built-in reach and sight 
capabilities that simulate the move
ments of a person within those con. 
fines . Analytical capabilities include 
looking out on the designed objects o r 
environments with the model's "'Yes, 
The user can also interactively test the 
model's reach capability toany poinlln 
the workplace and can analY7e the ~ flt " 
of differently sil.ed · human " models, 
Madeby Prime Computer Inc., Sammie 
also communicates data to Prime Me
dusa (a 3-0 solids-modeling package' 
and PDGS, a CAD syslC.'m 

vide a nallon\\"ld~ YOI~lNiJ StI'Yltt 
called Telem~ger 10 tht &~lItrtl 
publiC 

ror about 530il month cn"'·IU&i\'t 
custome~il VOIC~ ·milllbo~· Uld'n«. 
cess code A ~ubscnMrallu toll·fnt 
number. glv~ hiS rodt, 'nd pf'tllft, 
single ley to ei ther ~W' or &l\'f I 
message to the('omputer 

GTE tHtrd Ttltmesugrr in tilt Oil
las-Ft Wo rlh ilrt''' for 18 mondu btf{'lll 
introduclOg It nallon""·ldr.Mldobstrv· 
ers will undoubto:dlV bt WJlchl.n~ ttw 
§crvice clOM'ly.b a bt>1I""l!thrr fOT\'\M 

m ou]"S SUC«'Si IndP'td. Ihr~ ""''HI· 
way.s ~n some doubt~ about .... hrlllff 
voice milll rould ~wr appNJ to IIIOIt 

than a IimllN multot 
Naturally_ GTE thInks II an M· 

though Arvlnd ladhilv, vier PTf'Slcitn! 
and managtr 0{ TtltmHUgt'T . .admlb 
thai 'iubtcnbtrt "" tre dow at hrst 10 
pick up thtservl«'. htWaltM&fL ..... 1I 

by more Ihiln 200' 510ct J.nI.WV Ht 
e\pe"C1S Telemf'SWIgtr to bt 50 SUCtetf

lui that much oiliS cu~tomtr bast",] 

come from (bldtntl.1 subKnbrA by ,.86 
$. IILUON? To somt r,trnt rf

§ca rch Indlcill~ tht m.uk..rt 1$ IMIt 
Eastern Managemt'nt Croup P'T· 
slppan\'. N J. pre<ilcb th" rt'o'tnut 
from ~i«' mnwglng will t\c«d S214 
million 10 IlJA4 and t".bilv ~rpd SI 
billion by 1m 

There IS currentlv ,n IMI;a1ltd N5t 
of about J .200sysltms. and the &MlP'S 
SUl'\'('V e-;lImollt't that 26,000 ~~ 
will be opt'r.lllng bv 1m \ilta-awil 
sys tems-or at Ito1SI roervict-IS u' 
pKtC'd to M"1Il'5ptclally well With ttlt
phone companies. which will then It-
5('11 the Wrvl('t', Seovenl d thl!Sf (111"

includang NYNEX Corp ;lnd PJofl( 
TeleSIS, ar~ saId t('O bt lool-Inll Inll) 
them 

51111, Ihe s!..epttrum langen M06tMl' 
alysls <"ly that ~ldentio1l customers 
will nt'Ver mo1i.t up 01 ~rge shotl't rI 
voice-milil servlCf' ilnd ont potentl'l 
competito r to Tf'I~'me<;Wgf'f U}.~ ·1"111 
,ust glad thai GTE lumptd In first. In 
awfully noble of tht'm,· 5av~ Bn'; 
Thom~n. ~nU)f VIC~ pre<.ldenl 
MCI Communications Corp ·ItS~ 
o ur Imprel'<;lon that the muket SllJlP \ 
isn't there yet· Ht oIdmltS. h(J\'l"t\'t!, 
that Me l Will conllnut' to ",·"Ieh Iltt 
indust,... c1O!1ely . n ont The doubtlo mostly ron' ·f'1"Seo 
poin t-thai ,'olce m;l11 IS lillie !!Iott 

nn, ",. than a glorified t;lpt-'J\5",-e IKIt. 
ch lOe . Sows Georg£' Gagllo1rdl. , I 
nology analyq wllh Arthur O. \.J.tl t 
Inc. (AOL), C~mbndge, Ma..~ ·'!·i]US' 
a secretarv wllh a good memo~' 8'1 

. ICon/muid on p,.(f -



When you're looking 
for a tiger, don't go 
to a pet shop. 

ComparUes these day., Sal, have 
~ little time to turn pusaycats into tigers. 

They'", aft" expenenccd people, Tom. 
f4ocaI <d. ,ram«!. w.se, and sha.-p enough '0 s;nk 
... ,,,,,h ... o a new,oo ngh' hom ,he start . 

Competent prof ... M>noIs and technologists, 
R9< I job-.""..! ~Ist~ already employed 
That kind of talent, Sal, won't be rea<fin8 
~ want..!" columns ;" then-local newspapeo-, 

\at Ja.dy. Wh..t .hey read are Pen'onIIPC's 
~ busmes. and p<oIessoonal magazines. To 
"""'" 1i .... 'OO .Julls. It', a maJO< reason, Tom, 

,~ they "" aI...dy productiVe. competent. ,";ned, 
..J ~ed. 

And it'. why industrial companies need to 
ipply the same efficiency tests to recruibnent 
~ .. they do to advertising then
producta and seMces - use meW. where they 
\now they set the spec;ru-;"tereot . u<liences 
they're after. 

PatonllPC's got 'em. Tom. Twenty-seven 
cpoIl.d and audit..! spcciaI-;n'crest aud;cnces 
~ rrulltoo eng)necr;ng/managemen' 

That', • lot of tis ... · 
\.fORAL You I CGJI*ft' -1ttPs With 
PaaIPC ,.""....". /v.J IPI' a\7 IUXJI .... -

!W M ..... P ....... 

Penton/IPC 
___ "",, __ . <>--<"l_'-·~_l_· c-. __ ·'_ _ .. _ .----.- .......... - .--IW"--.--. 

One ...... ~eompany 

~--...... - ... -.. -.-... -"-.... -..... - .--""":,._. __ . __ .... _._1_ .... _._ .. __ · __ ·-':...-...._-_._ ... _ .... _-_ . ...-._<>_. __ . 
~ __ . , .. __ • __ ... CIo ....... _ .. ' " 
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Aerospatiale is turning 
a 20-ton puzz]e into a 
200-passenger jet ... 
with help from 
a proven technology 
of Control Data. 

B \'ffiJrtJ CJ\ lIl';J dl">l.1!Il 
l.'IlJ.!lnt't'r Jl Al'ftI'f3UJk'. 
Ihe k-'.k.hn1o: Fn.'fk.n 
.k.'Ill"iJD.-"t: ll:~' Ht' 

cnK~''''lhc dl~"gt.·()IJ ~I(k.i 
puzzk·. ISUI thi., j ... no (1C\li~ pol 
Ik.', lie'" pan 01 J tl".Inl dlJll:t'l1 
\\ilh IIlIing U~t.-1hl;'r;l ~n;lrmc 
111.. ... ' ~lin..T:ltt Imm !Olon,,/p;1lt' 
IX'ing m;Kic inl c.Mlcl'l'fll (OUn 
lr'il .... ,i In ul!;II1t.'Oll,k 

111C pLiIlt: i ... Ihe .~rhll' :\.~iO
P;.1n ... 1()r Ihl'" 11l."\\ fud d!1m111 
a. )fnmerti;t11l.-1 an..' hlin~ ~~ 
:u1d nunubctumJ h\ .\t'1ltflJn* 
and o.lnllunll~ in \\~"'" Gt.",lJl1\. 
Bnl;1I1l .1Ilt! "iXun. \t'ftlSpJU;tIc tLt'I 
10 be '>lIre l"\ 1..-1"\ thing lib, pn:'l,..c.-tI 

If ... J lll<>Ilun'u .. 'flI,lIt.l'k. Fol'1U 



ILIm. \l,."IH'i1,1I1.11l·1l;l' lilt..' IWlldh 
cl .. lntl,.1:r.Ul,.'\J l'( ,mpllIl,.·r . lIdl,.'t1 

mgtrk.'-'1in~ ,Ind m.II1~II;ll"Illfln~ 
"'.oIffil Jt. ... l,.·~lrk.'t1 .; III (:c- )nln )11 ),11;1 

CIlWR nllllpUll,.· ...... 1I111 h'l.'tt.d ()Il 

.(:. llR,ID.II.J l( l\l'~'h.·m 

Tht link to techno logy 
\..l'" 0lmponl.."111 1'.1 1..'I..·ntr.11 

("J(lnn 'finJ( d.II.1 hhr.IIY 1.."1)11 

...... J)( mlllon.llIon l"llClInhulld 
nhhan.oJ I~ l'\I..·~ (.·Ol11p'ln) .lIld 
PlNIfl in du.: .lIrhU' pn ~c..'('1 Cc)n 
5cquefll~, aD l"l ,mp' ~ll.. "Ill' .Ifl..· h~lIh 
lulle: '-Jmt· "ntt 'I.lnc..l.ltc..l, and 
mglna."\'U Ie". prc.. .. C,:I'>l· .N· ... ·lllh l~ 
.nJlit 

1~.'mart.llAll (.hl..'l.. thl..· ... 'fc..ol\ . 
dur.tliL" and pt. 'fiorm;IIll"I..· \,tiul.. ~ 

01 any ai rhu,> componcnt wi thOlll 
huikJing l..·xl)c..·nsi\'c proIOI")P(.~· I it..' 
elll abo transfer d:lla from one 
engineering (lr manllfacturing 
;tpplk~lIi()n 10 :Ino[her, S<J, dirtkult 
dl..'~ign, manufacturing :lnd :c.. .... '>l:Jl1 

hh dl..'t·isions Gill he made' inu 
.Ilk o n the spot, saving time. 
rn':lIL'ri:1I and pn:x.ilK1i<lTl <''()SI:-o. 
ICEM does it all 

ICE,\I dol..->S more th:ln :Is.s j.,[ in 
tht.: :t ... 'cmhh· of the nni~hl..'tl pall., 
intO:l COlllpiele :lircr:Jrt. It also 
'pl..'!..xb ;Ind ,>implitles the engi 
neering pnK.·es" h~ en:lhling 
dc~igncr, :lIld cngincl..·r.-, to go 
from initial design Ihrough pre 
pnxluClion to fini,hL-'Glxlrt on 
;I ,inglc ~1~It.'m. 

111i:-. s,:unc system, enhanced 
by the kno\\ ledge :lnd L-'xperience 
or cngineers like Bernard. is also 
hdng us!..'(1 for Ihe ATR42. the Ill'\\' 

n .. :gi(JIlal tr::mspun :Iircr::lft. 

Leanl more about us and our 
many proven technologies 

lCE~1 is:1 provcn technology of 
Con[roll):na. 'Ii.> Icmn about ICEM 
and other tL'Chnologit:s for thL-' 
manubclllring indu!:itr)" and whm 
they (~111 do ror your company. 
writL-' Control 1):11:1. PO. Box O. 
,\ INBO .. u\ " ~linnc:lpolis, MN 
').:;.. ... 0. Or ·GllIto]] fn..-'t:'. 
I HOD 2)3 lOOt 
"In \lmlll ...... ";I. ,;111 ('ulll'Ct. 6t:! 911 ·1·,00, 
~.\1 91. 

·1 n C;11l;l(li. ("'..1.11 will 'Ct. J 116 H16 H6-iO. 

<S 2> CONTR.OL DATA 
1'--------------- Addn .. 'SSillg sociely's flUl}()" tuunel ,/(''('(Is (IS profitable bllsin('ss °PIXJrllmilies. 
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(COlllilllltd Irolll Pugt 78) 
Withso many n{'W technologies pro

li fer.lting, the biggest obstacle is edu· 
cating the public, and voice mess.'lging 
is noexct'ption . 

clude lower phone bills and increased 
staff productivity. 

can make computers t'~ler to •.•. 
tentlon and alarm systerm, telepl!oae. 
acct>SS remole d.na retnevll. Ind ~K' 
tronic·maiJ access Although the 11\. 

duslr)" IS still young romp,ned "'-ith 
voic .. • mall. II .illready ~unts rOrS]. 
million In rt"Vt'nues for 1984, .nd II Ll 

t"pt'CtM to develop It 1 r.pld pkt, 

says 51uart Llpoff, .iI mu.l.el INII-w 
wuhADL. 

Even GTE's Mr. Jadhav agret'S that 
the market will not reach its potential 
until people understand the value of 
the 5ervice. He explains that most com· 
p;:!nil.'S at first limit their service sub. 
scription, but then expand it once they 
discover its benefits, which he says in· 

PLUNGING AHEAD. In the mean· 
time, manycompanics, including GTE, 
are not waiting to evaluate the SUCCt'S5 

of voice mail. They are already working 
on the ne;..t two steps, voict' synthesis 
and voice tt'Cognition. 

Voice synthesis, also called spE't'Ch 
output, converts display te;..! 10 voice 
Its uses will soon indudt' personal. 
computer speech prompting, which 

Two compames alre~y INk ~)')o 
!i.'ms for rt'rnOie data retne\'.ll. 0:.81111 
Equlpmenl Corp (DEC) Ind 1 SilIcon 
\~111t")' st.:m·up callt'd SpH'<h Plu) Bv 
usi ng a push· button tdephone 10lflpUi 

dolta. ust'rs can acC'ess dal<1Nse!; for or. 
dt't entn~ and Inquiries and ~Imrlt 
Informatlon-C'hecJ..tng Boston'5 Shn.'. 
mut B.lnJ.., fort';..arnplt', uSt'S DEC's au· 
chine, callt'd DECIalk to 11\5\\-'er ttlr
phon{' b.ll.lncl' Inqulnt'S on C\lrpor~t~ 
accounll'i. Both DECIaU • .ilnd Spt«h 
Piu.!.' Calltt'\t, haw nalurl11Ollndln8 
voice-s In fact. DECIalk h.Js tight dif. 
ferent VOIC~ thlt conVE'rt r..'It, includ. 
Iflg ont' oi a o;ensUOU3. lI.·omln 

Look into 
Calhoun County 

Look into a place you've probably never heard of. Located at the 
foot of the breathtaking Appalachians, direct1y between two of the 
largest U.S. markets, Look into a place eager to cut through the 
red tape to do what it takes to get your company up and running-if 
the match is right. Calhoun County, Alabama. ',",orth more than a 
look, it's worth living here. Call F. Michael Gaymon Executive 
Vice President or send the COupon beJow and he'll ~nd you a closer 
look at Calhoun County. 

Call toll free: (205) 237-3531 

Mail to: F. Michael Gaymon, Executi,'e V.:e Presidenl, 
Forward Calhoun Count)', P.O. Box 1087. Anniston. AL 36:l12 

D Yes, ] .... -ant adoser look at Calhoun County for a_ CUfl'ent pro;ecr. 
,, __ future reference. 

D Please send me your complete informatioo package. 

D ~ send me your video tlpe ~tltion. I ha-.-e: 
-.", incb (_Beta or _ VHS)S}'Slemor _If.- System. 

D Please caD me so J can arrange a look at Calhoun County br m)"SeIf. 
Name Position 
Company ~( 
Address P.O. Box 
City 

Zip 

Forward Calhoun County, P.O. Box 1081. Anniston, AL36202, 

Calhoun County -.-
I 
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Michael Car.lbtolla. du"t'Ctor 01 DEC. 
Ian. marJ..t'llng. says Iht' comp.n)' 
hopt .... 10 soon mnJ..f>1 DECI<11k AC\"t!III 
Mall. a s\""tf'm Ihal will conwn .n\,. 
tlne's e-1«lromc mall to spe«h TIlt 
S\''-iem m.il)' bto a\'allable byeul~' 19~5. 
and will probolbly bt' foll"",~ b)" SUD;' 

lar ")'slems from Wang ;lind GTE s.p 
\-\'.lng's lam' Drlflh,·atE'r .• product· 
den'lopmt'nt m.lnagE'r -S~'nlhf'!i1S is 
gOing to rt'.lliy be tht' nt'u bam·bum· 
Ing I{'('hnology" 

Of th~ three Induslnt"S. voiCt 1'f'«'I8' 
n Ilion 1<; dt"'ei('lpmg thE' slol<o'{'Sf, SInce 
Ihe- t"C'hnolos}' IS still btoing prrft'CIed 
Although ADt."s Mr llpoH f'!ihm"" 
Ihal iI S2S million rnukel C"UlT\'ntlyt~· 
1St!., most VOICt'-IflPUt \'ocabularitSin' 
limited 10 f{'\\.,t'r ,h.iln 200 word5. m.J..· 
109 Ihem Iflcap.lble of II.'lde-ranglfl8 
applications Systems buE'd on vocab
ularu.'S of 50.000 words .ee probably 
five to ten )"t';lr!; ilW.~ mosl arWplS 
"'Y 

51111. "iOmt' limIted voict'-to-Iul lip' 
tE'rn!> are bE'lflg dt'\"t'lopt"d . .and GTFs 
Mr Jadhavt"pt"Cbhlsrom~n)' lopro
duct'a \'olct'+l"t'COgnltiOnsystem b) '1:0-
vembE'r In which .a sm.illl Imounl d 
spt'ffh can bE' convE'rted 10 le\!. II· 

though Ihe tr.lnSlillion will t.J.ke mort 
than an hour 

Tht' uitlmillt'. 01 course. Will bt<1Sp' 
fern that Incorporiitt'S bolh synthtsl!i 
and rt'CognlliOn With IhE' so/tw;lrt d 
arllficlal intt'lhgenrt', OnCt' thlt oc' 
cu ..... , SClys ont' observt'r, -,"OiCt It'Chnol· 
ogy ..... lIllai..t' olfice automation Oul d 
th{' o(flC'e, • 

INFORMATION MANAGEMENT 
con lin,," on P.st 81 



M LLTI-USER SYSTEMS FOR 
AST -CLIMBING CaMPA IES. 

Buildinj( a mnnufacturing oper* 
ation i~ like climhinJ.r ~I mountain. It. 
tall'S !'kill, nel've, u'amwork , and 
Iht.' riJ,1;ht gl':'U', Thl' H'I'Y be~t geur. 
That iro; wh\'o .IS a manufaclllI'el', 
yoor curnputt'r chuict' i~ ~o im
".nanl. 

A:s lh~ wurM It'adet' in UN IX
ba.~ multi-u~r svstem.:-, we have 
prm"lll('(1 hardw;,l':l' ;.mel ~ftwi.1l'e 
solutinn."l for many manufactuJ'ers 

want minil'tlmputer perf 01'

~ Cllll'!'<~ than PC pJ'i{·t>s. 

S OmVAIU; 

,'\~k ahnut our UN IX* based 
rrumufcu.:lurin~ !'«)ftware packages. 
They con'r everything a manu
r ... 1un:-r mijtht nl't'd, such as, 
<lNk-r"entr)". or'c1er ltacking, ma~e
rial ft'(luirementl'i 1)lanning and 111 ' 

'"(JicinR, jUi-ollO name a few. But.. for 
A1t~ it i!'n't t'nough ju~l to cover 
Your manufacturing nffedR-\I,:e 

al:iO provide in-house actounting 
soft..wal·e. And our Illulti·user mul· 
titasking :systems give you the op
tion to work on the same ol'ders at 
different terminals. Altos gives 
you software that works, on a sys
tem that expands. 

G ROWTH ADVANTAGES 

Ask Altos about the gl'owth ad
vantages and tost-efficienty of our 
2 to 9 user systems, and the proven 
reliability of over 45,000 systems 
installed world-wide. 

Ask for our case study repol't. 
Let us show how other manufac
turers used Altos systems with 
great success. Altos has the gear 
fOl' your climb" 

Give us a call: 
Outside Califol11ia 
(800) 538-7872 
I nside Califol11 ia 
(800) 662-6265 

F~ INfORMATION CIRCLE NO 6 

UN I X i~ 9. trndcmark of Bell Labs 
------------~ 'A ~ I SK ALTOS I II ha\'e]oh,ufquc-"tioll". 
I Nallle' _______ _ 

1 "tlc _______ _ 
I COlllpany ______ _ 

I Addr(>~". _______ _ 

Pholle' _______ _ 

Send to: 
Alto,; Computer Sy,;tem.s 
Lead Tr..lcking Divj,;ioll 
2&11 Orchard Parkway 
Sail Jo..;e, Calif. 95134 

(£lLi:O)] 
COMPUTER SYSTEMS 
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rlON CENTER 
Use the postage-paid cord on the tacing page; 

circle the number d each company you would ike to know more about_ 

AIRCRAFT COPIERS FR€IGHT TRANSPOIlTAIION 
- -

I • M Us ubis hi Aircn ft Inte rnationa l. 9 · Ca non U.S.A.-Informatio n on the 17· Arroport de PUtf-Qr.rw1s 011 the 
Inc.-The Diamond IA offel'$ more room NP-350 Series Copiel'$ 'jI'SK I fuIlY·I"ll'1ril'f'd coIl1o romplt', in than many business aircraft. 

10· Eas tman Koda k Co.-Det.:1111 on the EUfOpt' 

latest Kodak copier-duplicator,!, 

BUILDING MATERIALS 
I I - IBM -Brochure on the IBM SE'nes III 

NXJSTRIAl EQ(M,£NT Model60copier/ dupJicalor 
12 - XeroxCorp.-lnformOi tion Oil the Xe- --

2 - Sarnafil Inc.-Info rmation on singh.'_ TOX I048and 1055 Marilthon CopIers 18 - Dorr-Oli~,. Inc.-lnfotlNhon on 
ply membrane roofs. liqUId ftoltdt ""pot"'"O" I«h~. prII-

DlRECTORlES ~ unU optrl!w"."d W<IIItt IRItftI'Nt-
ml'nt 

BUSINESS GIFTS 
J3 - ~I1Soulh Nationa l Pu blish in8_ ln_ 

3 - Stockyards Packing Co.-Fret' gift formation about th ... n ... w Flond. · Indus. NXJSTRIAl VACUMS 
catalog of steak and meat <ISSOrtmenl$. trial Pag ... s· which puts advertising In ---

front of 200,000 buyers In Ihe F1on ..... lJ\.Ir. 19 - Nilf~k 01 Ameriu-lnformiboaOl'l keto 
'JH<1.11hud Indlbtrloll QCVWI dfillm 

COATINGS 
ENEkGY MANAGEMENT 

th.l ... Iely VJoC"\IUIll 1olI1C .• "'~U. liM 
d~, 

4 . G lid den Che rn iu l CO.lings, SCM 
Corp.-Information on coatings and ap- New Iden Reportt'd by IW. 

N'ORMATION MANAGEM;NT plication techniques. 
118 - W.y nt'-D .:IIl ton Co rp.-Door 'y'_ --

tern. N_ lduJ lUported bylW. 

COlLECTIBLES 119 - Wormser Engi nt'e r!ng InC.- Boiler III - Envoy S,..tem, Corp.-AUIOIIIoIhng advanc .... wlesull. 43· Unilt'd Sl.:II les Mint-Information on 
01 ym pic Com memora tive Coins. ENEkGY 

N-PlANT OFFICES 

COMMUNICATIONS 14. - Southe rn Calilornia C.:IIS Co.-!)e.. 
20 - N .IIl iona' F'rti t ionl .lId IlIttriorl, taIls on a free energy-efficiency anal SIS 

5 - Mitel Corp.-Delails on the 5X-200 
and financial incentives fo r rn k · y In C".- ln(Ol1Nlhon on ~n,u\tflfd III' . . .:II Ing en. 

pl.nI OUic:et e rgy-sav lng~ ImprovemenlJ. 
business communications system with 
d igHal / data-handling capabil ities. 

EMEkGlNG TECHNOLOGIES 
MACHNE TOOlS - -N ....... Ideas Reported by IW. 

-- -

COMPUTERS 21 • ClnC"inn.:ll l i M ille-rOil_ EI,tlrnic 

113, - Tt' k t ro ni x IrlC_-Craphics Sy,jems DI"._A brochlln IN!: dnmbft 
6 - Alios Comput" Systems-Hardwa"," stahons. worl. CINMILL .II converwbOAli 5hop:dm 
and soitwan- solutions for rnulti·user sys- Ptosr.llmD"IIng lan&lUI&e for _hilling 
tell"l.'!l . 

EXECUTIVE HEALTH [NO Center'J 
7 - Control Data- Brochure p resent5 a 22 • Mona«h ~bchh .... Tool C .. -~ 
short concise overview of Control Data's 

120 - Americ. n Hullh maguine. ProdUctIVity PI..IInM"f" oath.!WIII" bnNd 
offerings to the manufaCluring industry. line cI CNC TIUnl"l MIctuMI MId WI-

FACTORY AUTOMATION ChlnlnsCenterJ 

2J • Univerwl M.lCbineC .. oIr.ttIlOWI, 
CONSTRUCTION 15. Genual EIt'c tri C"_Book Inc.-Bullde" cI thrNd IIUllinI MIll (If-

~otal In''''gralt'd SysteDl$ Sol let offered ruin form mdhn& 1n.ICh..tr11!'5 

8· A rmco Buildi ng Sys tems, Inc.-Free C EApproach to Industrial Au~~,on~, The 24 • Whitt' Consoliuttd llIdlllltrifs, ~". 
new calalogue shows how you'll cut up- mOll' on • ch i nt' Tool Group_Brachllft'ddCl'llltt 16 - He wlett-p.ckard_C front building costs and lower Jong te rm solutions 10 increase omputeril.ed Iht' lJ\.Ichlne tool sroup. I~ u,dl¥cd.wd~ 
maintenanCf:' COSts . dUdivity. manuf.during pro- VISIOnS and ,he,r products 

_It:.~ 00 ")exr p«1! 
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PRE-ENGINEERED 
IN-PLANT OFFICES 

Qualitv 
has made 

us 
Number 
ONE. 

NATIONAL has been 
the Quality Leader In 
modula r building 
sy"tem s since 1967. 

IN DESIGN 
"'"UI,1IC 

computer·alded 
drafting sho,lcns 
Ic"d time and 
ellmlndtes crlo.s 
'n dc~gn. 

QUALITY IN MAN UrACTURINti 

~ 
~~~:{:I!.U~ 
hlgh·volume 

_ coqulpl'1"lent 
~ usurlng 

(onilslenc)' lind 
lo ..... esl con 

QUALITY IN MAnRJALS 

~ 
~!le~lr:'~:U~d 
for adherence to 
sp«lflcallons 

_ resulling In " 
qUAlity prodUCt. 

NATIONAL gives you more blJUdlng 
dollar for-dollar with A -'Syslems 
Concept"' IhAI o1llows complelt 
Inierctw.ngeablilry and euiesl 
Instolllalion. Our rwlloo·wlde 
lraJned 

delivery 
your needs. 

CAll TOll FREE ; 

800-327-3697 
(Excepl f1. 305-822·3721) 

78th , Hialeah. Fl 

FOR INFORM ... TION, CIRCLE NO, 20 
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. ENERGY MANAGEMENT 

F UEL·CELl TEST 
We~tinghou5(' Ell"Ctric and South

ern CaiiforniJ Edison Co. hav€' teilmed 
up to dt'sign ,17,500-kilow.ll1 prototype 
fuel-ct.·1t po)wl'rplanl. Initial de5~gn 
work will tak(' .lppro>.imately mne 
mOnth.!>; tht' plant b expected to go on
lilll.' ~On\l'timl· in 1988. The plant will 
bo..> built around an .lir-cooled phos
phoric-acid fuel-cell :system and will 
convert natu ral g.1S into hydrogen for 
usc in thc cdls. lt's a , .. chnology partic
ularly well-suited [or ('lectric utilities; 
the l'fficient, t>nvironme ntally benign 
c('lls nll ow for t'>op.ll1 sion in small in
crcm('nts, cutting both leadtime and 
firHlndilJ r isk. In .1ddition, their modu

promising energ)'·t'fflClt'nl pm,l("(b So 
far this )'t',u, 25 .. uch mventlon .. have 
recelvt'd an averagf< ont'-tlmt'-onl~· 
g rant of $80.000, th~'V mcludt' a ntc>\\ 
cenlTlfugal pumpmg .. ntem, a coal-clt"
suifurl1'..atlon procMo!o. a n\"W apparalU!> 
for making asphall concrNt'. a mech
afllsm for redUCing orellmlnallng ga-r 
lock problt'ms wilh OII-wt'1l pumps, 
and a process 10 removt'sn~ from CII)' 
s treets by mt'hlng 1Iln~tead of hollullng 
it to dump Sitl~. Tht" 5{'lectlon proc .. s 
for funding is rlgorou~, of th .. 20.0CX> 
inven tions SubmJlIN slnct' Ih,' pro
gram h'asslarled In 1975,onl), 265 ha\"{' 
qualiflf.'d forasslslanct' 

larconstruction ffit'ans incrl'ased Siting B OILER ADVANCE 
fle.\ibility. Wormser Englnt>ering Inc Wo-

burn , Mas~ , ha~ Introduct'd a cOJI. REPORTS AVAILABLE 
burnlngsyslem thai allows for burning 

The Electric Power Research Insti- a wide variety of «Nls. cuts air poilu
tUle (EPRI) has technical reports avail- hon, can be relroflllf.'d to e),lsllng 011, 
able on a wide range of energy-related gas furnaces" and achlt'\"es combu~han 
lopics. General subject areas include e-ffl clt'ncle5of more than 97" o.~ on 
advanced power systems, coal-com- flu,d · _-' ......... ~o b 'on '-hnology IZ.,...-....,.... ~ m u~ I.... , bustion systems, energy imalysis and ,h- IVo, ,_ g ,_ "m ed _e. 
environm ent, energy management m.ny of ,h. p-bl.-< 'h" h. ___ , " m ~ r ra ... sy e r u .. 

d I ........ ,."'" ... ),~ an uti i7..atio n, and nuclear power. For 
ordering and pricing information ,con_ similar sy51ems for ye.u" e-qulpment 
tact EPRI, Research Reports Center. cost, reliability. coal handling . 1000d
P. O. 80" 50490, Palo Alto, Calif. 94303 following ab ility, and npaClty for 
(telephone415/965_4081). burning low·cost form .. of ~I Dirt 

and nuisance headache5Ol1rt"ehmmilll.'d 

DOOR SYSTEM by a coa l-feed tr;un Ihat converlS tht' 
h h fut'lloadry powdt'r for pnt.'umolltlccon_ 

A ig. degreeof insulation, tough veylng 10lhe bOller, and all siorollgt' and 
construchon, and an affordable price I conveYing componenl~ are 5t'a/ed 
are aU reasons to look al the Thermo- CIRCLE 119 
span sectional overhead door from 

C OOL WATER HEATS UP 

order 10 provide OpllOns for nunaSlng 
and dlllolnbuling mformatlon, ilnd tr ... 
dilionill progrilmming and .ppJica. 
lions de\· .. lopmenl.re ,ust two ilSPfCtl, 

of Iht' nt'W rolt' By COnllnumg 10 I'fdi$
Inbult' spt'ndmg 1\·,lhin computtrd~ 
partmt'nl budgets, comp.imt5 will fur. 
Iht'r the paUt"rn now tmt'rgmg, Ihlt a( 

~u pponlng com pu let ~geoutsldr tht 
d.ta center and spreading rt'spon. 
slbl"'Y aC'1"lhS a bn»der portion d tht 
company • 

The Dead automate 

The legt'ndary rod. band, The Gratl'
ful l)e.ad, has mildt tht leap into 

computt'tS The band tm'flun.n-eragl' 
01 200 days" )'ear, spendmg D'Iuch a( 

Ihe IImt' on planes and buses and in 
hOlt'1 rooms. Twomt'D'lwl'lidtheband, 
baSSist Phil I.Hh (nghll and drummer 
Mickey Han (It'fl). hM' purchlst'd tilt 
9-lb Portable (rom Htwlttt·PK~rd 
Co rOlla Alia, Cahf. 10 take nOlrsand 
rompoM' Iyna; Also, Mr Han IS Io'nt· 
inS a book about lilt' hIStory cI ptr· 
cu Ion ilnd u.ses Ihe compulrrto 1IWl

"St' Iht' hugt' datilNsto ht' hils roll«ttd 
on tht' topiC. Tht' m05t mlt'mtmg ap
pllGotlon for 'he computer WIll brron
ttolling tilt' vilnous dt'VlCt'S mrmbrBci 
tht' band use toaltt'rtllesoundscllhelr 
mSlrumt'nlS and voi~ 

Warne-Dalton Corp" Mount Hope. 
OhIO. POlyurethane is poured, cured, 
and bonded to the door's inner and 
outer s teel skins, forming a thermal 
~reak ~etween the two Skins, thereby 
Incre~slng insulation Properties, The 
hot-dlpped galvanized doors have a 
baked_?n pebb!e finish. Frost and Con_ 
densatIOn ~ren t a problem-meaning 
thai corrosion damage is kept to a mini_ 
mu~. They come in standa rd sizes 
rangmg from 8 ft by 8 ft to 16ft by 14ft 
CIRCLE 118 . 

The Cool Waler Coal Casi fkollhon 
Program, SponSOred and underwritten 
~y a combinalion of utilit ies, oil re. 
flflers, and private reseilfch groups. re
cenlly notched its first sucCt'SS, tilt' 
start-up of an integ rated ga51licollion 
combined-cycle powt'rplanl dt'Slgnt'd 
to fill the energy needsof50me 100.000 
households. l.ocatt'd Ifl Oolggeu. uhf, 
tile 1000megawatt plant WolS bUill by 
Bechtel POWN Corp. It uses proprit'tary 
technology developed by Teuco Inc, 
Tile first step involves a I ,OOO-ton_per_ 
day gasifier that convert5CNltoa clean 
syn thesis gas. The hot product gas is 
used 10 gt'nerate high-pressure s te-olm 
~~ilt' .bei ng cooled in preparalion for 
fmng In a gas turbine. The syngas and 
steam are Ihen used in the facilil y's 
COmbined cycle-system turbine generalors. 

Automating sales cals 

ENERGY AWARDS 
Heres one e>.ample of governmen t 

funding tll.1l's hard to Complain about 
The energy-related invenlions ro~ 
~ram, conducted jOintly by the PNa
ti ona I Bu_reau of Slilndards and the 
01.': 1. of Energy, provides evOlluoltions 
an money 10 Olid in the mark~'ting of 

Yo reque.t O<Idttlonoltntormatlo 
n, circle number 0" Information Center card 
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O fflCt' olIulomation. d0t5n t 
e).elude lilt' field salts OI

I bastd on gollfll7.allon A n_ 5)"S pm sd 
· Iap· rompulerc;. SiI/es-apph~~!lt~fi~ 
ware pachgt'5, .nd a cpn 

d nf'Cl 10 rtduct" mifllcomputer 15 tslg red for tht 
tht' limp and t'{fon reqUI J'I'

nonselling aC't\vllle!:i of a Q.I~:~'~m. 
pons En\'O)" Sr:>It'ms Corp., " 

Mass It dOt'!';"t Inlrod~~a:tY;::' 
funcllOns 10 • SilIt'5m.Jn S Lhing 
Illes. bul mpl'l'ly mal.tS~~~:rmjl L. 
e\lstlRg tasks t'aSIN, .Jd targ

tlS 
Siofer. presldenl Tile sofl\\--a::stomtr 
order ('ntry, SilIt'5reponlllgd !"SOnal 
d .. uab.lse, t'1t'Ctromc mall. an ci: 111 
oiflce molnagemt'nlalds.ClR 



confusing new world of 
ated trucking. 

you make a wrong 
,stop and ask directions. 

Deregulahon of the !rUck- riiiiiiiiiiiiiiiiiiir=====i) improve profits by adding 
'. :ndustry has gfven you flexibility. control and effi-

aJtemallves that can ciency Or you might profit 
'I'M'" lhe efbclency of your even more by leasing beth 

11;;~~~trucklng opera lions, your !rUcks and your drivers 
you opt for pnvate from a single source. An-

1=...,..,.7i'cIO' carner? Con- other oplion is contract car-
'Oacamog9 or owner opera- riage, By supplying trucks. 
", "'np lease. sl/lgle-source drivers and neet manage-

common carriage or ment. Ryder can free you to 

11;:~~:;~t~~~, Subsldiary? fully concentrate on your II , long acknowl- main business, 
as lhe world's leadmg There are many more 

~~~~rt~~_~~~company. can ways Ryder can help you 
P the nght dlrac- tune your transportation to 

gv 

NO MORE "EMPTY MILES:' 
.' • 

' . 
the times, Without obliga

tion , our 9X}:>6rts will map the most profit
able route for you to take through the 
c ontusing maze of deregulation. Just 
phone your Ryder district office, 

. ' .' •• 
Or mail this coupon. 

Trucks thai return home empty gen
r::,"",lung bul expense, Under Ihe new 
::tt ruling, you can ellminate the p rot>
<:!byhauJmg oIhercompanles' goods 
~pay FromappUcallon. toauthonza -

• '. • 
• 
•• 
• 
• 
• 
• 
• 

r -----------, Ryder. help me through the maze ol tlefegulated tnlCklng. 

II:~:~~ fretght. Ryder can hetp 
nghl 

Trljp lea.,ng 1$ another new answer to 
mtJes,' leis you tease your !rUcks 

clrM", to regulated carriers. hauling 
irelghl under therr authority 

MORE NEW DIRECTIONS. 

In Iho new transporia1ion envirOn-
tt pays to constder new ways o f oper

Illt~]tn,~';" Or even not owning them a1 
fulI-selVlCe lease !rOm Ryder can 

.' '.' • •• 
• '. • • • 

w.MUTIlLE 

TYPE Of IIl.ISIN£SS 

I 
I 
I 
I 
I 

IW-4 I 

[ 1~ l =::C' I ~ R)'Oer System. lilt I 
RYDER P.O.8oJ;020816 

Miami. Floo1da 33102.Q816 L ___________ ..J 

IT'S RYDER. 
OR IT'S WRONG. 
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Also prefers imports 

I certainly agree with Mr, Robert!. of 
U tica,N. Y. ,[ Lelters,Sept . 17, Page 127) 
that Mimportsaresuperior.

M 
. 

1 too have driven Amt'rlcan
bu'iit'ca~ fo; ovt' r Ihe las t 50 years and, 
asa s.alesman, Ihat was quitea rew. 

I used to buy a new car atlt>asl onct> a 
yt'ar and fo r many }'t>ars I had 10 lakt> II 
10 th t' dealt>t foral Ita~1 the first 90 day! 
ovt>t and over again for both marar and 
minor problt>ms that should havt' (I 
think ) bt'en caught with Ihe Min 
spectionM that I was always charged 
wilh. 

I never bought an Amencan car Ihal 
camt> with what I wan ted on ii- I al· 
ways had to p.:ly extra-and the com· 
pany a/rpm(s told me that they were get
ting all the MPG that could bt' gotten 
outofmynewcar. 

I'm sorry that GM didn't take a long 
s trikt> by tht> Mbea rded charactersM that 
already arc paid much more than they 
should be for a vt'ry poor ;ab, and they 
want rab security-don't wt> all? 

So far as I am concerned, Datsun o r 
Renault are for me and my family from 
now on and I much preft'r foreign 
made. 

EVen better 

Stewan Stanley 
loplm, Mo. 

Your new format is readable, com
prt>hensive, interesting, and 11"1' 

spirational. You havt' made a good pub-
lication belter, 

William N. Pilchlord 
MlldlSOIl HtlSllls, Mlc/I. 

No, thank you 

Say it ain't so,Sta n! You can't mean ~a 
constitutional conventional is a crisis 
we need-[MCalifornia may do II again," 
Sept. 3, Page 9)! Shame on you, you're 
beginning to sound like an editorial 
Dr. Strangelove. 

Do wt' really need such a con. 
vention-the most desperate of consti
tutional undertakings_to deal With 
budget deficits' It does seem a monu. 
mental risk, particularly Since the p0-
litical landscape is littered with so 
many right-and left-wing kooks who'd 
relish the o pportunity 10 mud. up our 
Constitution. 

If the Rlunding Fathers In 1787 could 
ignort' the strict limitations imposed 
on tht'm by the states and the Con
linental Cong ress dnd w nte a nt'w 
Constilution wh il e dt'eP-Sixing the 

Articles of Confederation-what's 10 
k('('p a contl'mporary COn\'ention in 
line?The last thing we nt'l'd isa bunch 
of modern·day delegates pla)'ilcting 
"floundering- fathl'r with thl' funda. 
mentallawofthe land. PlayingRussian 
roult'tte With tht> Constitution is t>x, 
actly what we don't nt'l'd. No thankson 
thisone,Stan. 

M/keGlIdeo 
RIX'willt,Md, 

Outside directors 

Thank you for the finl' article ["An 
inside look at outsidt> directors: Sept. 
3, Pagt' 37]. I know you got tremendous 
awarent'ss of the article becau.se evl'ry
ont> I havt> talked to (executives and 
St'crt'taries) seems to havt' read it. 

But the comments I Tt'ally want to 
pass on to you are that peopll' fet'llhat 
the a,'iclt was one of tht> bcsl ones thl')' 
have seen on the sub)ect of ou~ide dir, 
{'("tors There havt> been \'ery few good 
arllcles on the subjol'CI and yours was 
outstandll"lg for giving an under· 
s tanding of what outside directors reo 
ally do. 

Coodrab! 
Stuorf J, Norttvop 

CEO 
H'ffyC"". 

DI1I(IOII,OhliJ 

Reputed for training 

Jom's " Lamson Textron has .lIW·~5 
- ft'ached out .lnd touched its custom· 
ers." We have gained the reput.ltion asa 
company that sells its· products 
through application enginl'ermg, ser
vice, and training. Therefore, we take 
exception that demonstration and 
training areas wt>re as indicated In your 
articit' ("Toolbuilders reach out: Aug. 
20, Page 33J invented by CinClnn.ltl 
Milacron, Warner" Swasey, and MOl
al The first Technical Training Cen
ter fOf NC u.thes W3S estilblisht'd by 
Jones" Lamson in Spnngfield. VI. in 
1969. It is now known wlthm the 'n
dustry.l5 "The White House- .lnd has 
been responsible for the naming <:J 
19,000 end users of Jones &; Lamson 
eqUipment over the lilSt 15 years. 

Jones" Lamson has regional centers 
th roughout the U. S" In Chicago, 
Cheshirr, Philadelphia, Detroit. and 
Los Angeles. All of these centers ~ve 
their own demonstr.ltion rooms. Tram· 
ing and local se rvice is available 
through these centers. . . hI 

Albert 8. Albfec 
ChtSlurt, COnti. 



--- ---I:ECONOMIIEC;.------
TRENDS 

I/fCOVERY SO FAR 

How close to the mark? 
GCllaal/y, the ecollomy has outperformed expectations of a year ago. 

Iy DALE W SOMMER/ II'. unColnn\" 
k'IW.h IHJ.(.~h't'ot· r lQS4 
'" ...., II' Ihl' l'Cllnllmy III 

ajd.()(-UJ_ I"'R' 
~lyuM~,1r'Ko ,,·tdll"lll~ 'I, l l 
uhunr .. nd Indu~Ir"11 pn ... luctll:1O 

~I to""", (!.t.eh I(,"nlh \'\Tn' ",n t 

Itn tit.l 1".1101 rarti.dh' ,I .. tott, I..I'-rt-· 
.-rd W Iht" teh-rhonl' lndu .. lry . T("oll 
~ .. I incC'mt' .1""" .. .1 dun'nK ,hi' 

1.t •• nd(On~umc" pul1l'd bacl fur" 
w\tlt> It )'I'&t ,fa .U!I .... 'h..U m,ly " .. 
pUm" ,,,oomonlh ,1t-clult- an ,..."ul 
YIn I \'1'IUlln .... ';OInK ,nl<1 Ih"f,'r,ll' 
"'" :lWf'r I~" IIn.ll ,tt"moln.t .. nd 

¥«onomlsb ..,.th. curTt'nl.I,,,,,, 
.. t :I)Of\'wppIY' fC'Lato-d Ih"n"!"e!

re: n of Illyl dcom;and 
Glft'ft. ptc),up tft Inwnlory I:>ulld
.. both Ihr4;ulo Indu..,'Y ."OJ .... -t., 1 

VN'm. lOmc' fr'Sumpllon ... I"«lnl" 
. ,row1h It f'l.prctN , much.as II d", 
wi ).et. VHr .,0 
.... ",at' .~o th ...... W\"~ tohll It'oI" 

tfw Ktlnotn)' rould fI"'f'rh .... 1 unct" 
I!w '""por"ry Nlb.ad. w.as .. , ... ,·rn'm,-. 

oIh n. It ~ , ... t.~ , could rH I. up 
lOCtolpln Thl' f.all mCMoI K(>llIlml!'l 
.art ltdy tf'tt.liln thut" 6u(,(,,,,,,,,,lul",,,,1t 
III\4iftl' Into 10000r r.Jh .. "I ''''''''rdll 
~htw.bftn.accl.mplish'.J ,\ nd It 
.bNn don" without .t II~ 'tl'nin~ ,~f 

RETAIL SALES 
~'d' l'io;I'. ~o;I""'-.(f.(J..O'~O'IO 

, ~ ""'OOl~ooemon""""'QI. 

_AaLl -.~ 
'OTA' .~. -1975 .49.0 15.2 338 

1979 , 74 . 25.2 .49,7 
1980 80 1 2.44 557 
1981 67.0 26 .3 III 7 
1982 89.5 27,0 62.5 
'.8J 97.6 32. 1 657 
"84 I 105.3 364 68' • 108 1 378 70 3 

III" .. . 106.7 16.' 69.9 
IV' .. 1Da.7 37.6 71.1 

19 .. • •••. .. 107.2 37.2 70.0 
19.5: r .. .. 111.2 31.6 72.' ..... 111.6 39.4 74.2 

ur ... 116.0 ... , 75.' 
IV' .. 11'.5 41.0 77.5 

1911· ... ... 114.' 39.' 75.0 

munetMY policy thilt m Ight h a ... e sen ! 
lnt~' rt. .... t ralt"!'o u p aga in Then ' are a lso 
ft-w f,"af'S t~f o ..... rhe.lting inflation in 
''',ja''·· .. foreca~ t 

H ow du"-t' lv i., the l'Cono my mea
~Urlns u p to l',,!X'clations uf a yea r ago? 
I I '1Io.l hit ~ t rllngL'r, bUI no l (at oH in some 
M'C!llf"'t 

Re t.l .t lI.l ll'!.. fu r example . we rt" fore
c .... lto fini~h 19R4 at.l mo nthly a ... erJge 

PRICIS_CONSUMER. PRODUCER 

• ," ,., .. ,,, . ..... - ...... -0_ 
1IIe""''' t -> MCHAMt 

." 1612 Q1 1634 10.6 ... 2 17.4 113 2 177 11.1 .., 2468 13.5 247'.0 13.5 

'" 
272 .4 10 4 269.8 .2 .., 289 1 6. 1 2807 4.0 .., 2<>8 4 32 285.2 1 .• ... 306 4 44 2Q0 3 45 

I 3Ul7 43 2<>14 1 5 

r ... 311.0 ••• 292.2 ••• ......... ... '.1 ,,4.2 '.7 
IV' .. 3i6.6 .......... . ....... ... 292.0 , .• ...... ... 3ii ." ... .. ........ ••• 296.1 ... .. , r .... )20 •• ... . .... .. , ........ 5 .• ,,9.4 U 
r ... 324." .......... ... ....... 5.' 302.5 ' .1 32'.6 r .. ...... .. .... ...... . 5.' 306.0 ' .1 
IV' 132.9 . . , .... ... ...... .. ••• 301 .1 ' .1 .... 326.6 .... .... .. . . .. .... .. 

IHCOME. SAYINGS 
(&0 "" <1 <X*In. ~ OOj,JI,-.(fcn>uoltO'ejl) 

01..-0.· 1AY*G. 
~ "lCUlT IAlt("t.OI' 

~- CM"'NMt ~-
1975 . 1.0961 + .8 8.6 
1979 . 1.650.2 + 12.0 5.' 
1980 ' 1.626.9 + 10.8 60 
1961 2.041 .7 + 11.6 6.7 
1982 2.180,5 + 68 6.2 
1983 2.340.1 + 7.3 5.0 
,.84 I 2.502 2 + 12 1 6.1 

r 2.554 3 + 83 5 7 
lit' ... 2,605.2 + ••• 1 .1 
IV· .. • 2,651.6 + •. , I.' 

19 ... • ....•• 2,SN.1 +10.3 I.' 
1915: r .... 2,71$.' + ' .1 I .' 

II" • •• 2.770.1 + ••• 5.' 
IIr ... 2,'26.9 + •. , 5.7 
IV· •• 2,"2.0 + 7.' 5.1 

1915· ... .. . 2 ,79'.7 + ' .5 5.' 

o f $107.4 b illiun , TodJ)' it looks like a 
10 1<11 of $1 07 ,2 billion (o r the yea r The 
cump0'i lti o n tlf <;;I ll'S. o n Ihe o lher 
ha nd , has d i ffe red w idely f rom ex
pectation durilbl es ha ..... been cons id
c rilbly stronger (aboul $3 bil liun ) and 
no ndu rilbll' sa les ha ... e been weaker 
than e,,-pec led ,1 }'eJ TJgo. 

The l> hift in wha l we' re buying can 
bel''' pl.l1ncd by Iwt1 key ways th e {'Con-

UHIEMPLOYMIENT 
(I\eIc .... ' dcMD>1Ct>CJ1< C.,~oo;l~e<#<) 

m~ 

1975 85 
1979 58 
1980 71 
1961 7.6 
1982 Q7 

1983 •• 1984 I 7. 

• 75 
IH" ...•......••...••.... .. 7.4 
IV' .... ... .. ........ , .... 7.1 

.. 9 ... • ... •. . ••••••......•••.... . 7.5 
19.5: r ... .................. , .. 6.' 

Ir ....... . ... . ........ .. . I .' 
IIr .•..•...•. , .••.••...... 7 .• 
IV' .... .... ....... .... ... 7.' 

19.5· ....... , ........ . ......... 7 .• 
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1101\ ha<.outpl'dnrml'd thl' fureca .. 1 of ,1 
war a~I'. Unt'mpl,,}'m .. nl b\' Ihi .. puinl 
\\,1$ 1"pt.·Cll·d III f\·m.1in .II Jbout 8.5%. 
one full ~wrcl'nt.l~l· Pllinl high"f th,m 
it b now And ,li"PI)<,Jbll' inCllml''' wert' 
1'",po:CII'd tll mt::rl',l'>l' ilbt'ut 8.7·~ for 0111 
l>f 1984. IllJa\' .1 10.3" incTI'a"" i~ I';>" 
Pl'CII'''' 

GROSS NATIONAL PROOUCT 

A'>.l fl',>ult. thl' 1'"n'Uml'T'>l'ctoT IS far 
bt"lkr \lH- fin,l1\ci.lll\' il" Wl'll ol'> ~y
chl,logil'olll\,-th"n I"pl'ctl'd 3nd i .. 
m,,"ing blggl'r purcl'M .... · ... Attiludl' .. ur
VI'\" ",,\' ~.,l ....... hould pIC" up onc .. 
OIgillll. 

Th(' curTl'nt l'l:onom\' is .II~ per
(IITming bl'lIef than 1,,.~'Ctt>d on th(' 
inftJtion front. A \'eJr agl' it was (').
pectl'J thOlt Clln,>uml'r price,> would in· 
(feJW 5,0'; ill 1984, today il 4 ,4'1 in
Crt',IW '>l'('m'> hh'ly fo r this Y('ilf l3ul 
today's forecOl'>t fo r th(' coming YCilf is 
nl'Mly idl'nticill to ]983' .. forl'cJ.,t for 
1984 .1 4.9"1 incrl'a!> .. in con~umer 
price,> i .. t·).,pt'ctl'd fo r ] 985, 

Refl;lrding 10101 1 economic growth, 
the n'cu",e~' thl'l.lugh thl' fi .... t half of 
19S4 wa., cll'MI\' far high('r than e).
~'ct('d 01 WOIr ago. But th(' slowdown 
during thl' .... cond hair mily be more 
louring IhOln Wil~ e"~'Ctl>d RNI gTO-;!> 
national prc>Juct increil'it'd at yearl\' 
r,lk .. of 10, I '1> and 7.1':\ in thl' first two 
qUJTtl'r'> llf thi" "'NT; 4 .. " and 4,6% 
r.lll"" wefl' forl'CJ!>t ;I "l'ar <ljo;o Bul now 

'"' 
.,. ~ 

1975 
1979 
.980 
1981 
1982 
.983 
1984 

r 
IIr .•.... . • . ...•• • · · ··,·········· 
IV· ...•.. . . . •.•••... ·· ·· ·,·· · ··· . 

1964' . ...• . •.•.• . ...• , •• . •.. , •.•• , •.. . 
1985: r ... . . ........... · · ············, ,r ............. ...... ... ' , ..... . 

Ilr ....•..• . ..••.• •. ••.•. . •..•.•• 
IV· ..... , ... ... " ....... , .. ..... 

19'5' . . . .............• , ., ...•. . . , ,. , . . 

it's t'Stimat~'d that re.ll ~rowlh .. Iuwl·d 
tool 4,2'l annu.,1 rJtl', ,1\ bl' .. l. durillg thl' 
third quarll'T (the Cllmml'TCl' Dt'pI's 
"flash~ foreea;.t l'~tim.lll'~ .In t'\· .. n II'wI'r 
3.6'lo Tate of incrl'a~('), and .l \'l'Jr ago.l 
4,6'lo rail' wa., forec.lst lor Ihl' PI'Tilxl 
For thl" fouTth qUJTtt'T, la,t \'l'.lr'a I',h· 
mall" of 4,2'1l growth hilS mt'lll-d 10. 

currl"nt fOl'l"Ca,>1 ol3.b~ 
WheTI'19IH'"ecllnomicpt'Tt.,rmdnn> 

hOI!> faltl"TI..:i ml)'ot bt>low 1'''~'CI,'hlll'' IS 
in intl'rnallOndllradl' Thl' mu .. t Tl'C"nt 
monthl~< statblic (fOT lul\' .h,.w .. Ihill 

MOOD OF THE ECONOMY 

lulldlng permltl, pt1vate.l .. ued(~. c:nlUOI rote. odJ,JSted) 
IUllne .. lallurel (rlV9-weeIt movJ'1goveroge. Oct. 1963 100) 
CI"Mlan klbor loree unemployed (na;,m) 
Conl~ecmtktenn (1969.70 100) 
"'lp·..ontedlndex (~967 ~ 100) 
Indultrlal building eOlta (1926 - 100) 
Indu.trlal vaeanelel (percent d space ovaiObIe in 13 major Cilles) 
leading Indleatorl (1967 100) . 
Manulaehlrerl' new orderl ~ cJ dolors. od)JSt9d) 
Produc:er (whoIesole) pneelndex (1967 100) 
w..kly workw .. k, manulaeturfng 

IUlln ... barometer. 

Aluminum output (thouscrods cJ tons) 
Appllonee ,hlpmentl (l'l'tlnscJ oots) 
Aufo output (thousands cJ !.flits) 
.ltumlnouleoal and IIgntt. pfoduc:flon (rTaons cJ short tons) 
IE'-<:trie power output (bklns cJ kW.hr) 
Frfight ear orderl (Ihousoods a IS'IIts) 
General alrerart Ihlpmentl (thouscr.ds) 
Houling Itartl (ptiYcrtely owned. mIons at 0'n.J0I role. odiAled) 
Indultrlolwpp6el. maehlnttfy (new orders. 1977 ... 100) 
lumbttr produeflon ('Nestem WOOds r~. rnik1ns cJ feet) 
Machine tool orderl (o.rttng type, ~ a doIen) 
Manufacturerl'lnv.ntoriel (bIions a dolors. odJ,lSted) 
0" reltnery output (~ cJ barels. daty Oo/g) 
Poperboard produetlon (tl'lousalds cJ net tons) 
"'"'- Int.relt rafe 
Railroad rev.nue ton·mllel (t*:ln$) 
Raw It .. 1 output(~a net tons) 
htalltolel (b*:lns cJ dolors) 
Tttle"lslon tolel to ct.alerl (thousands of IS'IIts) 

. WI 
" 0;000101'· 

,..,.,.{ "Q<"'~' recr t> . 
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" 
lOT4I. --_"1972 """'" - ---.. "'"'" -, 

1.549 2 80~ 1.231.6 '1'4 
2.4178 117" 1.4794 28\ 
2.031 8.8" t4750 JJ\ 
2.9578 + 124" 1,512.2 + 25\ 
3,ObQ 3 + '" '-4800 2.1\ 
_.304 77~ '.534 7 37\. 
3.56.- 14~ ',6~O9 101\ 
-.644 7 Ie " 1,6388 '" 3,717.6 + ..... 1,656.0 + .,.. 

1 ,792.0 + ..... ' ,670.9 + ) .6'110 
l .676.9 + H.'''- 1,'"-2 + 7.' '1 
' ,165.9 + 7 ..... 1,615.1 + U .. 
3.945.2 + ' .2'ro 1,699.4 + 3.4'" 
" ,OU.l + 6 ..... 1,706.2 + t .6'1t 
4 ,092.5 + ..... 1,711.1 + 2 •• '10 
1 ,979.0 + ' ,2% 1,702.0 + l .5'J1o 

I hI' L S Ir,l,if' dc;'hul ha~ nt'arly qu.iJ. 
rupll'J ill 1",lv 1,-",1 year,. ~ 'hor. 
n'n.il'u"- I't'rhlrmanct", as (lne Nnk r,', 
{('nil), call1'oJ It 

Ro,'(t'nt l'fjllr1'ii ,<' i:>t>c(lmt!' mort' rom· 
~'IIIIH' In th~ .u't'a l>f f<lTt"gn Ir~dt' 

h·" tt' ~Ih' rlt"w c.1p,tdI1pt'nditlg 
pn,'Il'Ct .• h.tllm.ar~ ~ Iht" r\"C'Cwry §t) 

lolr \\'1111 ~OnllRuN lrenglh In bllSi· 
n('l;ll In"I'Stml'nt .nd Illt' ._pKl..,;! fl'" 

,"umptlon ,-.I consumt'r wlt'$, 11'1 un
\1 .... 1\. Ihl' t'C\ln,'my w 11 stall dOWl to 
n'c~lI.ln IOlhr n('dr lut\lrl' • 
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It would appear 
that 
deregulatIon 
... clearly has 
resulted In a 
lower.prlced 
product for 
many 
people .... 
However, that 
does not mean 
Itlsan 
unalloyed plus, 
because the 
product offered 
Is not precisely 
the same .... 

-------fINSIDE 
THE ECONOMY 

The human side of deregulation 

By MICHAEL K. EVANS 

Recently 1 endoo up flying People Exprt'!is 
Airlines. I wasn't Irying to save mom'y 
nece'>Sarily. II was just that with the exe

gendes of my schooule. that was the only way I 
could get in and out of Burlington, Vt .. and still 
kl'cp all my ilppoinlmenls. 

I wilsn't expecting a joy ride exactly. and in 
faci the experience really wasn ' l as bad as I had 
fcared. The stories I'd heard about backpacking 
weirdos slobbering up the aisles were greatly 
exaggt'"raloo. Maybe it's because those types 
don't get up early enough tomakea 7 a.m. flight, 
I don' t know. But instead I was Siruck by the 
largl' proportion of people on that airplane who 
had obviously flown seldom before, if at illI
you could tell because thO;')' listened rilptly when 
the flight attendants described the safety feil
lures-and who indeed were much bettl'r be· 
haved Ihan many jaded business types who look 
on one mol"l" crowded airplane.:tS the last place 
Ihe)' would like to be and act accordingly. For 
thes..· nl'w pilssengers, del"l"gulation of the air
line industry has cll'arly been a boon, rescuing 
them from thedrudgl'ry of oVl"rnight bus trips ill 
a pricl' far Jowl'r than they ever imagined But 
what about thl' rest of us? 

It isn't eVl'n so much that the serviceon these 
· cattle-car flights· is worse than the so-calloo 
nilm ... ·brand airlines. In fact, it is my perception 
that serviceon thl' mOlters has purposefully detE.'
riorated to thl' point that it is no longer any 
betterthiln theoff-brilnd variety. But in any case, 
it would not bl' fair to say service on People 
Expn.·ss is any worse than ,my where else. 

Th(> di ffer(>nce betwel'n these discount air 
flights and the regular airlines does show up in 
two key areas, though-and both of th('Se cenler 
on reliability. Most of the major airlines still 
make an honest attempt to have eqUipment 
ready to go ilt ilpproximiltely the schoouled 
time, ilnd while the long dl'l<lIysat major airports 
this summl'r wl're extremely annoying to all 
travl"iers, it was not something the airlines 
themse!vt's I'ncouraged. People Express, by 
compiinson, t<llkesa more relaxed attitude about 
whNher the planes will be there on time, pre
sumablyon the basis that time is not somuchof 
the essencl' for thl"Se off-peak travelers 

The other issue that's handled more c.walierly 
by People Express is honoring reservations. 
Overbooking is not considered so much of a sin 
presumably on the grounds that People'S cus~ 
tomerswill still g",t to wherl' they are going in a 
reasonable length of time-faster than taking 
the bus, which is about their only alternative 

To bring my travl'l ruminations back into an 
economic framework, it would ilppear that de
T<'gul,lIlon of the airline industry clearly has 

r('sulted in a lower-priced product for many 
people, in this case pro\·iding air tr<llvello many 
who otherwise would not have considered it 
Howev('r, that does not mean it is an unalloyed 
plus. because the product offered is nOlpre
cisely thf' same in terms of service and lime
Iiness for those whose tIme is valued and who 
must ilrnve at specific destinations at pre
arranged limes. And the greatly incrl'ased num
bl'r of airplane flights as a result of deregulation 
hilS spawned massive delays at most popular 
aIrports, whIch inconveflll'nces everyone who 
flit'S. Finally. the gent'ral quality of serviceon all 
airlines seems 10 have dNeriorated with the ad
vent of deregulatIon Sincl' all airlines are strug· 
gling under grl'ater cost pressures because of 
deregulatiOn, they havl' cut cornl'rs whl'rever 
possible and have somehow managed to breed a 
more surly brand of m-nighl employees. These 
nuances n('\'er show up in the price- indexes or 
meilSurements of productivity, but they affecl 
the quality of life nonetheless. 

The same general result has occurred in other 
Industries that haw recently been deregulated 
The bank teller who snarls al }'ou when )"ou try 
to get <lI cht'Ck cashed and you don' t havl' an 
account with a 510,000 minimum balance-and 
then puis a 14-day hold on your deposit-re
fleet:> the fact that bank management tries to 
dlscour<llge small depositors because they are 
Jess profitable now that interest is paid on check
ing accounts. \'el II is not at all clear that the SIOO 
orso per year eilrned by the aVl'ragesmall depos
Itor IS worth the additional ill will imposed by 
the tellers every time one enters into a banking 
transaction 

The telephonl' company provides an even 
more blatitnt example of how service hasdl'teri· 
orated undl'rtheal'glsof deregulation. Whereas 
phones used to be repaIred courteously and 
qUickly, the would·be customer is now verbally 
accosted with the harsh reminder that he has 
called the wrong phone company, that theprob
lem wouldn' t have happened ii he had leased (or 
bought) the phone in the first place, .md that all 
l"I"p<llir persons are bus)' anyway. Furthermore, 
days-long delays are nOl'l' routine for installing 
certain types of data lines. 

Noneof this should be taken to mt'.ln that .... '(' 
should go back to an era of rigid re-regulatlon, 
which would stIfle the innovati\'e spirit far more 
than any short-term market aberration5. But it 
does mean thilt before economists unanimously 
applaud each and e,'ery adventure Into further 
dl'regulallon, they ought to consIder the $OCtal 
and humanIstIc as ..... "'[[ as the strictly I"COnomic 
benefits and costs of each such move. • 

Dr. [t!QlI~ IS llff>-ldt'1I1 0( Et7QIIS Econ0/7Ilcs In(. , 
WashmglQII, and "hlt'f t'((mO/m~t for McMahan, 
Brarma", Morgal/ & Co., Nnl' York. 
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After the final version 
mpanies provided additional 

outline below. 

CllAPTER III: TANDEM 

ERRATA 

of this report was 
de t ail and requested 

completed. a 
corrections. 

Page E- 1 

numbe r of 
These are 

Page 7 ( and Exhibit 111- 3): James Katzman is in charge of the Tandem Hana
gement Development Program; the Tandem Executive Institute is a separate fun

ction. 
Page 8: Tandem employees get 10 days vacation during their first year and 

work their way up to 15 days in the 6th year . Employees are eligible for the 
sabbatical after completing 4 years with the company . 

Page 12: The Tandem 16 processor, including memory control, occupied two 
boards out of eight available slots. If all remaining six slots were popula t ed 
with the densest memory (l92KW) . the t ot al memory would have been over 1MW , 
although the maximum physical addressibility was 1MW (20 bits) . 

Page 20: A single SEND instruction can t r ansmit up to 32KB (not 64KW). 
The processor "hang" due to the SEND instruction affects only the sending 
processor. 

Page 24: Battery back up lasts 
Page 24: The system may be 

installed. to accomodate planned 
Guardian markes them as "down" . 

up to 8 hours, not 4 . 
generated for more resources 
growth . Until these become 

than those 
available, 

Page 30 : The NonStop II CPU has 7 slots available; 3 slots are taken by 
the IPU board ( instruction processing unit). memory and Oynabus control board, 

the CCO board, which has the 1/ 0 channel controller and the OSP diagnostic 
transceiver. 
Page 49: ENFORM~ is not merely a report generator but also incorporates a 

query facility . 
Page 65: Pathway~ did 

PATHCP supervises the control 
the terminal control. 

not replace ENVOY~, which is still 
of terminals, but Axcess components 

being used. 
actually do 

Page ~7: The 1 km restriction is the maximum distance between nodes on the 
ring; all nodes must be within 2 . 2 km radius. This fiber-optic l.AJ."l product 
will be available in April, 1983. 

CHAPTER IV: STRATUS 

Page 7: The arrangements with software third parties does not include 

roya1t ies. 
Page 18: The paragraph beginning with "A similar process . •• " should be 

replaced with the following text: 
A similar process takes place when a freshly-repaired memory board is 
reinserted . The processor- pair execute an "on-line copy" program to 
bring the new memory to "mirror" condition with the surviving memory. 
Although this process has a high priority, it can be interrupted by 
higher priority tasks. Stratus calculates that the re- education of a 
4 ME system should take no more than two seconds. 

CHAPTER VU: OTHERS 

Page 24: 
of Technology. 

PARALLEL COMPUTER. Emanuel Wittel's title is Chairman 
Hardware and software development is handled by 

and Chief 
Narasimha 

0Copyright 1982 ITOH Iot'l Co., POB 1415, Los AltoS, CA 94022, Tel(415)948- 4516 



Page I-I 

CHAPTER I 

EXECUTIVE SUMMARY 

A. OBJECTIVES AND AUDIENCE 

This study provides: 

o A comprehensive analysis of the technological and market forces 
behind the current popularity of fault-tolerant systems. 

o A detailed market forecast for fault-tolerant systems in 19~6 in four 
market segments: on-line transaction processing, process control and 
industrial automation, word processing, and microcomputer net~orks. 
Reliable bas~ data and a clear explanation of all the assumptions 
used in deriving the 1986 figures highlight · the market forecast 
treatment. 

o A detailed examination of four leading fault-tolerant system sup
pliers (Tandem, Stratus, Synapse, and August), including corporate 
and funding history, management, personnel and facilities, marketing 
philosophy and distribution channels, and product concept, along with 
detailed hardware and software product d~scription and recovery 
(fault-tolerance) strategies. 

o A discussion of corporate background and fault-tolerant product stra
tegies, less detailed but still fairly extensive, of seven additional 
suppliers (Computer Consoles, Computer Technology Ltd., DOSC, Paral
lel Computer, Parallel Computers, Syntech and Syntrex). 

o A brief 
systems, 
BTI. High 

discussion 
or which 
Integrity 

of six additional firms which offer relevant 
are believed to be readying such systems (ATEX, 

Systems, Formation, Modcomp. National Semi). 

o A complete address and telephone number list of the firms mentioned 
above, and an annotated bibliography of readily-accessible literature 
on the subject of fault-tolerant computing. 

The study is addressed to: 

o Product planners, product marketing managers, and leaders of 
ment departments who wish to gain a detailed understanding 
market participants and their product offerings. 

develop
of the 

o Marketing executives and corporate planners who need to gain a "feel" 
for the dynamiCS of the fault-tolerant markets, and the potential 
impact of fault-tolerant systems on suppliers of conventional sys-

tems. 

o Venture capitalists and business planners who need authoritative data 
for justifying new fault-tolerant ventures and for constructing their 
business plans. 

CCopyright 1992 ITOM Int'l Co., POB 1415, Los Altos, CA 94022, Tel(415)948-4516 
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B. METHODOLOGY 

1 nd Products are based Data presented in this report on compan es a 

on one or more of the following sources: 

o Interviews with company staffers, either on Site, at trade shows and 
conferences, or by phone. 

o Presentations by company staffers at various conferences and in 
professional and trade press. 

the 

o Company issued materials, including where relevant annual and quart
erly reports, SEC registration statements, offering prospectuses, 
forms 10K and lOQ, press releases, and product specIfications litera-
ture. 

o Trade and business press reports. 

All companies presented in this report, except those 1n the "Miscellanous" 

section of Chapter VII, were given the opportunity to review the draft sections 

of the report relating to their company. This should in no way imply that 

these comapnies have "sanctioned" their descriptions. ITOM alone is respon-

sible for all the material included here, including factual data as well as 

market forecasts and company assessments. 

No effort has been spared to assure the highest level of accuracy in the 

factual material presented he r e . However, most companies described here are 

privately held, and are in the development stage; no guarantee of such accuracy 

can be given, and none is intended . Please note carefully that many product 

details provided here may be protected by patent filings, issued patents, or 

copyrights, and that many company, product, and service names mentioned 1n this 

reported are trademarks . 

C . IT TECHNOLOGY AND MARKETS (CHAPTER II) 

The number of fault-tolerant (FT) system suppliers is increasing rapidly 

because : 

ClCopyright 1982 ITOM Int'l Co . , POB 1415, Los Altos, CA 94022 
• Tel(415)94B-4516 
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o There is a strong demand, as amply demonstrated by Tandem. 

o Plenty of venture capital is available. 

o The technological environment is conducive to new FI approaches. 

The demand for fault-tolerant computing syst~ms is driven mainly by the 

large increase in on-line applications, in which the tangible and intangible 

costs of a failure have risen dramatically. 

On-line transaction processing (OLTP) applications, which generally allow 

on-line data base modification as well as inquiry, are the leading potential 

market for (FT) systems. Tandem discovered this market in 1974-5 and has 

successfully engineered a product from existing, ripe technologies, to exploit 

this market. 

OLTP applications include resrvations systems; systems for ticketing and 

wagering; on-line banking and electronic funds transfer (EFT) systems; 

brokerage and insurance systems; order entry, inventory, billing, and manufac

turing control systems; hospital systems; POS systems; information utilities; 

and electronic mail systems. 

Other application areas in which fault-tolerance is important include 

communications (CO switching and PABX); military; process control and Inustrial 

automation; word processing; and microcomputer networks sharing a file server. 

(This report does not discuss communications and military applications). 

Process control applications are sensitive to the availability issue 

because the computer is a critical part of the process; should it fail, 

considerable loss of product could result. 

Word processing systems and microcomputer networks that access a common 

Mfile server" (disk controller) are similar in that a failure in the central, 

shared resource could idle many workers simultaneously; worse still, the loss 

of data in the shared resource could nullify the combined work of many emp

loyees over a prolonged period of time. 

0Copyright 1982 ITOM Int'l Co., POB 1415, Los Altos, CA 94022, Tel(415)948-4516 
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The ready availability of venture capital is encouraging newcomers to form 

fault-tolerant system start-ups. 

The technological environment is conducive to new fault-tolerant approach

es primarily because of the availability of powerful microprocessors (e .g. 

Motorola 68000, Intel 432) and dense memory chips. The impact of these is not 

in price/performance per se, but in the possible new FT designs which are 

better than Tandem's in one sense or another. 

Exhibit 1-2 provides a "quick look" comparison of some of the main 

features of the Tandem system and four other FT system suppliers. 

Although the potential markets for FT systems are large, ITOM forecasts 

that only a small portion of those will actually be realized by 1986, simply 

because those in the market and those planning to enter it after 1982 cannot 

grow fast enough. ITOM forecasts the follo~ng FT market segment sizes in 

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

SEGMENT 

EXHIBIT I - 2 
REALIZABLE IT MARKETS IN 1986 

POTENTIAL REALIZABLE 
(Billions of 1981 dollars) 

On line transaction proc. 17 3.3 

Data acquisition, P.C. 3.6 0.24 

Microcomputer nets 0.6 0 . 02 

Word processors 0.9 0 . 05 

Source: lTOM International Co. 

% PENETRATION 

19 

7 

3 

5 

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

D. ~ANDEH (CHAPTER III) 

Since 1977, the first 

on the average 100% a year 

though growth moderated in 

~Copyright 1982 ITOM Int'l 

full year of shipments, Tandem (Cupertino, CA) 

in both revenues and earnings for f1 ve years. 

grew 

Even 

the last three quarters endod J , une, 1982, Tandem 1s 

Co., POB 1415, Los Altos, CA 94022 
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FAULT TOLERANT SYSTEMS COMPARISON 

TANDEM NONSTOP 

" 
STRATUS 

32 

SYNAPSE DOse 
FailSafe 

Page 1-5 

A.UGUST 5YSTEIotS 

Can't Fell 300 

.------------------------------------------------------------------------------------------------------
First Shipment 

farge'!' Mark.,. 

Max. , of CPUs 

~rNod. 

ProoessQl" 

Techno logy 

PrOOlsscr MIPS 

Processor 

Interconnection 

long Hau I 

Ke'twcrk I n9 

I/O Sen_ 

Basic FT 

Mechanism 

Di sk PrQtKtion 

5/76 4/81 2/82 10/82 12/81 

<--- On lin. Transection Processing ---> Low cost OL TP 

,. 32 28 32 

Incl. lOPs 

MI crcprogrsnvnad • 81< 

Scnot1'ky nL .... U 
68K 

>PU 

BIT Slice 08M Mgr. 

8085A2 'liorkstas. 

0 .7 

Oynebus 

10-1} Me/sec 

yo. 

1 lOP per CPU 

loll croprogrelllMd 

0.7 

StrataLlnk 
1.4-2. 8 Me/s 

yo. 

Z80A- based 

Corrtrolle'-s 

0.7 

Shared MetrIOI"'y 
32~64 MB/sec 

plenned 

l-Iultlple 
6BK~based 

ICP, 

Backup processes Self-checking Auto shut down 
a. Checkpolntlng Pall'" a. Spa re & Restart 

200 ns. 

Multlbus 
200 KB/sec 

00 

ITI nters etc, 
at oeM 10191"'. 

Ncoo 

<~ _________________ ~_~ OISk Mirroring --~-----~----~----~~> 

yo. YO' yo. yos 

Sl~OK S120K """" "'" 

10/81 

Process Ctr I. 

eo8 • 
"'U 

0.4 

Read~only 

p~p LInks 

00 

MlJltltlos a. 
Triple Redun. 

ITocess I / O 

TI"'I P I e~Redun. 

a. MaJ. Vote 

Nco. 

No 

15O!< 
Entry Lever 

Typ i ca l S 
-------------------------------------------------------------------------------------------------------

Source: ITOM International Co. 
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still one of the all- time success stories of Silicon Valley. Revenues during 

the 4 quarters ended June, 1982, amounted to about $310 million . The company 

boasts over 500 customers, and over 2,500 processors shipped. 

Tandem has been so successful because: 

o It was able to raise substantial venture capital early in its histo
ry. 

o It had the foresight to see the growth in the OLTP market. 

o It engineered a revolutionary product, well suited to the market, out 
of existing, ripe technologies. 

o Because the design was so radically different, Tandem enjoyed some 7 
years of vi r tually no comparable competition. 

o The design yielded additional benefits, especially graceful growth 
(modularity) and provided an excellent basis for networking (distri
buted processing) . These have been just as important 85 fault
tolerance, if not more so, in customers' decisions to buy Tandem . 

o High employee productivity and loyalty, encouraged by a unique work
ing environment and indoctrination. 

o High margins th r ough concentration on end users. 

o High customer loyalty because of quality support. 

o Management flexibility in adjusting to accomodate technological and 
market changes. 

Tandem 1s now being challenged by a fast-growing list of competitors 

(Stratus, Synapse, Computer Consoles, Sequoia, Parallel Computer and others) 

who offer microprocessor based designs. Partly in response to these challen-

ges, the company is broadening its market focus to include the corporate commu-

nications network. Tandem's greates t challenge. hO"eve r. 1 t 1 1 - s no compet t on 

but the management of growth. 

E. SlRATUS (CHAPTER IV) 

Stratus (Natick, MA) addresses the same OLTP market as Tandem, but with a 

different, self- checking design based on a multiplicity of microprocessors. In 

~Copyright 19~2 ITOM Int'l Co., POB 1415, Los Altos, CA 94022 
• Tel(415)948-4516 
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this design, the hardware assumes almost the entire task of creating the fault-

tolerant environment. In the Tandem system, much of this mission is accomp-

1ished by software. though since 1980 the role of software in assuring basic 

fault-tolerance has been limited to system software components. 

Stratus is very well capitalized, has shipped a number of systems since 

February, 1982, and has developed a large assortment of essential software more 

quickly than expected. In particular, Stratus offers a networking capability 

which appears to be as good as Tandem's. 

Of all the "new wave" of Tandem competitors, Stratus is clearly in the 

lead. 

F. SYNAPSE (CHAPTER V) 

Synapse (Milpitas, CA) is also going after the OLTP market, but with stl11 

another type of microprocessor based design. The basic idea 1s to obtain 

fault-tolerance as well as graceful growth by having a pool of self

dispatching, microprocessor-based CPUs. all sharing main memory and the 

applications load. Synapse calls this the "N+1" design, because by configuring 

one more than the number of processors required to carry the load. a failure of 

one processor has no impact on the end user. (The design concept is rather 

reminiscent of BTl Computer's Variable Resource Architecture). 

After its third financing round, concluded in June, 1982, Synapse is very 

well capitalized. The company already has orders for two systems, and expects 

to ship the first one around October, 1982. 

G. AUGUST SYSTEMS (CHAPTER VI) 

August Systems (Salem, OR) has a triple-redundant design with majority 

voting, also microprocessor based, but specialized for the process control and 

industrial automation markets. 

CCopyright 1982 ITOM Int'l Co., POB 1415, Los Altos, CA 94022, Tel(41S)948-4S16 
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d _~derately-priced FT solution 
By being the first to offer a generalize. ~ 

in its particular market. August has the potential to reproduced the Tandem 

success story, although it has been a bit slow to "get going", and its selected 

market is neither as large nor as rapidly growing as the OLTP market. 

H. OTHERS (CHAPTER VII) 

Computer Consoles. I nc . (Rochester, NY) plans to enter the OLTP market 

with another microporcessor based design around October, 1982. The company 

begins with a good base ($50 million in revenues, national sales and service 

organization) established in a specialty niche. the telephone industry. 

Comput er Technology Ltd . (Hemel Hempstead, Hertfordshire. England) offers 

a dual-processor system with fault-tolerant hardware and software features, 

based on its standard, microprocessor-based small computer series. 

DOSC (Albertson, NY) is attempting to go after the very low end of the 

OLTP market with a network of microprocessor based workstations, with fault-

tolerant features limited to the central data base. In addition. the company 

offers interesting productivlty-orient~d software. Corporate viability i, the 

main problem for DOSC currently. 

Par allel Computer (Englewood Cliffs, NJ) and Sequoia (Natick. MA) are 

developing microprocessor- based designs that will present UNlX--compatible 

interfaces, so that third- party developed applications software could be used. 

Parallel Computers (Santa Cruz. CA) is developing a fault-tolerant design 

based on the Intel 432 chip set. emphasizing software reliability and producti

vity features . Syntech (Dallas, IX) is developing a microprocessor-baaed, 

networked design tailored especially to gaming appllcati ons. 

Syntrex (Eatontown, NJ) has a fault-tolerant , microprocessor-based system 

specialized for word- processing applications. 

~Copyright 1982 ITOM Int ' l Co., POB 1415, Los Altos 
• CA 94022, Tel(415)948-4516 

t 



Page 1-9 

Others with related, existing or planned products include ATEX, BTl, 

Formation, High Integrity Systems Ltd., Modcomp , and National Semiconductor. 

CCopyright 1982 ITOM Int'l Co . , POB 1415, Los Altos, CA 94022, Tel(415)948- 4516 
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CHAPTER II 

FT TECHNOLOGY AND MARKETS 

A. INTRODUCTION 

The availability of a computer system can be improved in essentially only 

two ways : 

o One can enhance the reliability of the hardware and softwar e compo
nents and subsystems which the system comprises . This approach 15 
generally termed fault avoidance . 

o One can provide mul t iple hardwar e and / or software components and 
subsystems , so that should a failure occur , system operation may be 
continued by transfer ring the functions of the failed po rt ion to 
another part of t he system . This is the essence of fault tole r ant 
(FT) systems . 

It is worth pointing out a t the ou tset that, while the notions of reliabi-

lity, availability, and fault tole r ance may appea r to be simple, and a r e fre-

quently bandied about as if they we r e self- evident, in fact they a r e neither 

simple nor self- evident . For example, the recently-constituted IFIP working 

group on FT systems (WG 10 . 4) , which includes several leading authorities in 

the field, has so far been unable to agr ee on t he definitions of even such 

fundamental terms as "error" , "fault" , and "failure" . 

One can gain some app r eciation of the difficult i es involved by recogni-

zing, ror instance, that the concep t of "error" , intuitively defined as "a 

deviation from correct behavior " , is meaningless unless "co r rect behavior" is 

fully understood, in the fo r m of a precise definition of what the system is 

expected to do when it operates "corr ectly" . In commercial computer systems. 

such specifications are ra r ely complete, and are often largely intuitive as 

well. Furthermore , such specifications are d~pendent on the particular view 

one takes of the system . Fo r example, the same computing system and its 

software may appear to be composed of a totally diffe r en t set of subsys t ems and 

interfaces when viewed from the perspective of the applications (end use r ), 

system programmer. and the field maintenance engineer . 

CCopyright 1982 ITOH Int'l Co . , POB 1415 , Los Altos , CA 94022, Tel(415)948-4516 
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In this report, 
The "fault", terms such issues are largely ignored . 

"failur@", and "@rror" are used loosely. 
An "intuitive" grasp of the subject 

sys~ems in particular, is assumed 
of reliability in general, and tault-~olerant 

throughout. 
d to a number of references in the Interested readers are direc~e 

bibliography section, which address the finer points alluded to above, and 

other, more theore~ical FT aspects. 

Fault tolerant systems go under numerous names, 

trade-marked by particular vendors. Examples include: 

NonStop (a Tandem trademark). 
Fail-Safe (DOSC trademark) . 

some of which have been 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Can't Fail (August Systems trademark). 
Continuous Processing (Used by Stratus but so far not trade-marked ). 
PerpetualProcessing (CCl trademark) 
"Surv! va ble" systems. 
"Fail-Soft" systems. 
"High Integrity" systems. 
"High Confidence" systems. 
"Resilient" systems. 

Fault-toleran~ systems come in a varie~y of designs and implementatioDs, 

reflecting the variety of markets and applications for which they are intended. 

They do, however, share a number of basic assumptions: 

a They accept as inevitable the eventual occurrence of a fallure. des
pite the ever increasing reliability of the individual components and 
subsystems . 

o They assume that the probability that two or more identical subsys
tems will fail simultaneously is very much lower than that of a 
single subsystem failure. 

Thus by providing a sufficient number of identical subsystems, and the 

appropriate mechanisms to either transfer functions between such subsystems, or 

use them to correct faults, the probability that anyone subsyste::a I s failure 

will have an impact on the end user can be brought down to an acceptably low 

level. 

It is quite appropriate to frame this discussion in probabilistic tenu, 

ilPCopyright 1982 ITOM Int'l Co . , POB 1415, Los Altos, CA 94022, Tel(41S)94b-4516 
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because there is no practical way in which a FT system can be made absolutley 

"iail-safe". By investing more r esour ces (e.g . , additional duplicate subsys

tems) it is possible to increase the depth and/or coverage of fault -tolerance 

in a system. "Depth" is a measure of the survivability of the system in the 

face of multiple failures. while "coverage" implies the range of possible 

failures with which the system is equipped to deal. Unexpected faults (i.e . , 

those not "covered") can nullify, or bypass, the FT mechanisms . For instance, 

in defining the "subsystems" and their interfaces (Le . the particular view 

taken of the system), the class of faults that can be confined to a single 

subsystem is also being defined; but othe r taul t s may occur . 

Faults whose effect cannot be limi t ed t o a given subsys t em, or those that 

unintentionally propagate beyond the subsystem's boundaries, are examples ot 

such ~unexpected" faults. In practical situations , many unexpected faults are 

the result of errors in the software algor ithms (operating system and applica

tions program "bugs"), or of usage errors, i . e . wrong data or procedures supp-

lied or invoked by the system's users . OccaSionally, the system ' s ha r dwa r e 

algorithm may be faulty, i . e . contain "design bugs". 

Because of the increasingly- acute competition between suppliers of various 

fault-tolerant systems, certain terms have to be used with caution . For exam

ple. some manufacturers object to the use of the t erm "r edundant". because they 

would like to reserve that descrip t ion t o systems in which some subsystems are 

essentially unproductive until a failure occurs. Such systems can nominally 

continue to operate at full capacity despite the failure of one, and possibly 

aore, subsystems . They are occasionally called "fail operational" systems. 

By the same token, supplier s whose systems rely on redundancy feel that 

other approaches, in which multiple identical subsystems share the work load so 

that one (or possibly more) failed subsystems result in gradual performance 

degradation, are more appropriately termed "fail-soft" rather than "fault-

~Copyright 1982 ITOM Int ' l Co . , POB 1415, Los Altos . CA 94022, Tel(415)948- 4516 
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of failu res on t he end user. 
tolerant" . They "soften" the impact 

The distinction between these two FT approaches may be i l lustrated &8 

follows. spare tire, whi ch is red undant: it Four- wheel passenger cars carry a 

does no useful work un t il a puncture put s one o f the wor king tir~s out of 

commission. On the other hand, "eighteen Yheeler" trucks t yp i cally ca r ry pai r s 

of tires at each end of most axles. Each membe r of a pai r s hare s in carrying 

the load. Should one tire fail, the truck may still proceed, s u pport ed by the 

surviving tire, although it may need to r educe it s s peed unt i l t he damage is 

repaired. It is a "fail- soft" truck , as far as tires go . 

These everyday-experience fault-tolerant systems al s o underl i ne t he signi-

ficance of the ~ time ~ repair ( MTTR) i n the FI contex t. Once a s ubsystea 

f ails, the system loses part or all of i t s FT characteris t ics . The longe r it 

takes t o repair the failed subsystem (punctured t i r e) and r e turn it to ser vice, 

the hi gher the pr obability that a subsequen t fa ilure Yill oc cur in a similar 

subsystem ( the spare or second tire of a pair ), r e sult ing in an impac t on the 

end user , or even in a complete system s hutdovn. 

B. A HISTORICAl PERSPECTIVE (1945-1975) 

Fault - tolerant techniques Yere employed i n s ome of t he earlies t digital 

computers . In fact. because those comput e rs were construc t ed f r om a la rge 

number of loy-reliability components ( e. g ., relays ), t he pr obabi lity of sy.t~= 

fai l ure during the execution of a particular cal cula t ion ya s r a t he r high . To 

guard against such failures, various techniques ··ere 1 .. em p oyed . 

For example, the relay computer construct ed by Be l l La boratories in 1944 , 

which used 9, 000 relays and 50 teleprinters , generally did eve r y computation 

twice and compared the two results; it also empl oyed e rro' . 
L co rrec t ing codes . 

The UNIVAC I, built in 1951, which employed 5,000 vac uum t ubes and utilized 

~Copyright 19 82 rTOM lnt'l Co., POB 1415, Los Alt os , 
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serial sonic delay lines tor memory and magnetic tapes for auxiliary storage 

~ (both major technological advances then), had two identical ALUs, which con

tinually compared the results of their computations . It also employed erro r 

correcting codes on I / O and extensive, internal parity checking . 

The advent of solid state devices -- first the transistor, and later 

integrat~d circuits -- greatly improved the overall reliability of computer 

systems because these basic components were far more reliable than the vacuum 

tubes which they replaced. However, one notable exception in this trend has 

been the now-ubiquotous dynamic MOS RAM. Memory systems based on such ICs are 

actually less reliable than the magnetic cores they replaced. The reliability 

of solid state memory systems has been brought up to match that of the older 

magnetic core systems only through the use of error correcting codes (ECC). 

ECC schemes may be reagrded as merely more sophisticated parity systems. 

In either case, redundancy is used: a single bit in parity systems, multiple 

redundant bits in ECC schemes . By increasing the number of redundant bits in 

an ECC arrangement, it is possible to not only detect errors, even in the check 

bits themselves, but also to pinpoint which particular bit is in error; this in 

turn allows error correction. Howeve r . parity and ECC schemes are applicable 

only to subsystems which do not perform any transformations on the data . but 

rather do pure data transport (e . g . computer busses, I / O chann~ls) or pure 

storage ( e . g. main memory, disks). 

The improvement in basic component reliability on the one hand. and the 

development of error correcting codes on the other, resulted in a gradual loss 

of interest in fault-tolerance. Ouring the 1960 ' s and early 1970's. interest 

in such techn1que~ remained limited to a number of specific applications areas: 

o Computer-controlled telephone switching systems . 

o Military and commercial real-time monitoring and control systems. 

a Commercial time sharing systems . 
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a Airline reservations systems. 

Computer-controlled. electronic switching systems began to appea r in Mcen· 

tra! offices" (COs) of the public telephone netT,lork in the U. S . 
and in Funce 

around 1965. h 1 es t hey render. the computers 
Because of the nature of t e serv c 

incorporated in such switching complexes must provide very high availabiUty. 

A typical requirement 1s that there should be no more than ~ hours of syste~ 

outage (down-time) in 40 years. 

To achieve this goal, various techniques are employed 1n the family of ESS 

computers, designed for this application by Bell Laboratories. Although de-

tails differ in each particular ES5 processor (of which the largest ones are 

currently the 1A and 3B processors ) . the general scheme is to duplicate all 

critical c omponents (e.g., control unit, memory system) . The running systu 

utilizes one set of subsystems. while the ocher. duplicate set i. in & -hot 

backup" mode, executing in synchronism with the "on-line" set. Errors are. 

detected either by matching the results produced by both sets (e.g.. No . 1A 

ESS). or by constructing each set from self-checking modules. ....h.1ch an 10 

themselves duplicates which match their results (e.g . No. 3A E5S). 

In real time monitoring and control applications. a computer syste_ is 

integrated into its environment through Various sensors . which permit it to 

monitor the state of phsical devi ces and processes. If the computer is alia 

entrusted with the task of controlli ng some devices or processes (a -closed 

loop" system), it does so via various actuators. S uch applications. dilcuueC 

in more detail in section 0.3. include: 

o 

o 

o 

Industrial process control . both continuous and discret~. 

Power plant monitoring. both conven t ional (fossil 
fuel) and nuclear. 

Aerospace telemetry and on-board control systems . 

Air traffic control systems. 

" Copyright 1982 ITOM Int'l Co •• POB 1415 La Al 
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o ~Ulitary command and control systems. 

To address the high-availability issues inherent 1n these applications, 

dual-processor configurations , similar to the one shown in Exhibit 11-1 were 

(and in many cases, still are) employed. The particular system depicted in the 

exhibit closely resembles the SEL 88 system, manufactured between 1970 and 1974 

by Systems Engineering Laboratories (now a Gould subsidiary). 

In this system , four-port memory modules allowed access from two pairs of 

CPUs and direct memory access I/O processors. Modules so connected created a 

shared memory region, 

ress space. This 

which mapped into the high end of each processor's add

shared memory was typically used to hold "global COMMO~" 

areas ( the main programming language was FORTRAN), which allowed programs 

running in the two separate processors to share data. In addition, the opera-

ting system copy in each processor, which occupied the low end of the address 

space, could use the shared, high- address locations to communicate with each 

other at high speed . 

to coordinate the use of shared memory, the system supported a Test Bit 

and Set instruction, which was used to manage semaphores. This instruction 

read the word containing the addressed bit, set the bit to ONE and the condi

tion code to reflect the status of the bit prior to setting, and then rewrote 

the word into the shared memory, in one uninterruptible sequence . In this way, 

a program running in one processor could both test a flag and, upon finding it 

clear, set it to indicate, for example, that it was about to modify a certain 

region of memory; the other CPU was then expected to refrain from modifying (or 

even reading ) the same region. 

A special Mperipheral switch~ permitted I / O controllers to be accessed by 

either one (but not both) of the I / O processors. Each controller attached to 

the switch (up to 14 could be accomodated) was actually controlled by a single

pole, double-throw (SPDT) switch , with the peripheral controller at the center 
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Tf Watchdog 
and Other Peripherals 
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position and the I / O processors at the two "throws". This was made possible 

because the I / O processor normally communicated with the controllers over coax

ial cables in bit-serial fashion; but parallel interfaces can also be similarly 

switched. Both manual and computer-controlled switching were supported. 

cally, the "process I / O" interfaces (analog-digital converters, discrete 

Typi

l I D 

lines, etc) and one or more disk controller were attached to the peripheral 

switch. 

Each CPU in this system was equipped with a "watchdog timer", which was the 

main fault-detection mechanism. This timer (actually a down-counter) could be 

loaded with an initial count by the CPU; it then counted dovn at a fixed, clock-

controlled rate. The operating system or application programs running in each 

CPU were expected to periodically reload the initial value into their timers. 

An interrupt signal was sent .!2. the other CPU if the program failed to do so 

before the watchdog timer counted down to zero. 

Assuming that no branch of either the system or user programs took longer 

to execute than the timer's period. such a situation could only come about 

because of either a complete CPU failure. or because of a program bug or 

hardware error leading to an "infinite loop". In any event, the receipt of the 

watchdog timer interrupt at a given processor signalled that something was very 

wrong with the other CPU. 

Dual or multiple-processor systems, similar to the one just described, 

with or without the shared memory feature, were available from a number of 

other suppliers, including DEC, Data General. and Perkin Elmer's Interdata 

division. Variants of this arrangement are still available from these, and 

many other manufacturers, including Honeywell and Computer Technology Ltd. (see 

Chapter YI 1) . 

However, systems of this type provide only the illusion of fault-tole-
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rance. In the first place, they numbe r of "cri t ical points", the 
incorporate a 

failure of 'any of which could bring t he ent i re sys t em down . 
Examples of such 

critical points include the shared memor y, 
t he periphe r al svitch, and the 

h d t t he s witch . shared controllers and de vices aetac e 0 
Such de t f iclenchs are 

d 1 .. cont rol systems are not partly the reason why computer-bas ed "cl ose oop 

i h U 5 ( e g nuclear power permitted in certain critical applications n t e ., • • , 

plant control ) . 

Even worse is the fact that fai l ed compone nt s can neithe r be r emoved, nor 

returned t o service, Without powering down one o r even bo t h processor sy.tell" 

Probably the most devastating dis advantage of such systems is that they 

i nclude pract i cally no software support. It is gene r ally left to the end- u.er 

to supply even the most basic mechani sms fo r in t e r- processor communications, 

and control of s hared memory and s hared per ipherals; recovery pr ocedure. are 

enti rely within the user's own responsibi li t y . 

These , and o ther de f ficiencies can be easily t r aced to the fact that the 

elements employed in these multi-proces so r sys t ems were never designed fo r .uch 

an environment, much less for fault-t ol e r ant oper ation . (Indeed, even SEL's 4-

port memories and bit- serial peripheral cont rollers we r e -- and still are 

highly unusual ) . By and large, t hese sy s t e ms a r e "fo r ce fitted" into the 

"fault-tolerant" application by incorpor a ti ng only superficial hardware and 

software modifications to products t hat were or iginally meant to function in a 

single, stand- alone processor environment. 

Variants on t his theme have been empl oyed i n COtamercial tilDe sharinl sy.-

tems . and in airline reservations systems. B t h o environments are particularly 

sens itive to downtime, not only because of t he actual monetary losses resulti~ 

from such disruptions, but also because of t he 1. r ge b f num er 0 user. affected, 

both inte rnal employees and outside CUSt omers . 

Airline reservations systems . i nitially based 
on Univac and lBX com~uter •• 

ClCopyright 1982 ITOM Int'l Co., POB 1415 , Los Al t os 
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were quite unlike other real time systems in several important respects, not 

least of which was that the hardware manufacturers actually undertook to deve

lop the specialized operating systems, terminal communications protocols, and 

applications interfaces . This task pr oved so onerous for Univac, especially a t 

United Airlines, that the company could never recover its orIginal momentum. 

Only a handful of airlines now run Univac's USAS reservation system. 

IBM hardware and 'he IBM PARS and IPARS software systems became de - facto 

industry standards in 'he U.S. and abroad . The underlying software, Airline 

Control Program (ACP) is now fully interfaced to SNA, IBM's "grand design" in 

computer networking. and especially to SNA ' s ~lulti-Systems Networking Facility 

(MSNF). which permits user terminals to access applications programs throughout 

a network of mainframes, even when the application is physically located in a 

processor to which the termdnal has no direct connection. More detail on SNA 

can be found in the IBM NETWORKING study by ITO~ (see Bibliography section). 

ACP has been sufficiently successful to merit its being offered as a more

or-less "standard" product for such other on-line applications as on- line bank-

ing and credit verification. (Mo r e accur ately, ACP itself is a PRPQ, i.e. a 

"special" software product; its SNA interfaces. ACF/ACP and ACP/TPF, are prog

ram products", i . e. standard, licensed software packages) . 

Unlike real-time monitoring and control systems, which make little use of 

disk-resident data because disk accesses are too lengthy relative to the re

quired response time, airline reservations system are created expressly for the 

manipulation of disk-resident data bases . The issues of shared access from a 

large number of terminals, data base consistency and integrity, and system 

recovery are therefore of prime importance . ACP. for example, includes facili

ties for periodiC dumping of critical data items, called "keypoints" and 

~ globals". to different disk modules . The concepts of checkpointing, audit 

CCopyright 1982 ITOM Int'l Co . , POB 1415, Los Altos, CA 94022, Tel(415)948-4516 
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trails, record 

ing (reco rd duplication), alto IU?;lOtttd 
locking and disk mirro r 

by ACP, originated largely 
from the r equirements of ..£!!. ~ traDs.ction ~ 

sing systems, of 
i systems \Jere early eu.aplu. 

which airline reservat onS 

C. TANDEM ARRIVES ON THE SCENE (1975-1980) 

fi t lement in the subsequently sPtCta~: 
Perhaps the most signi can e 

"as the foresight of its founders in reco,nh1nl tbat on· !1:e success of Tandem w 

transaction processing (OLTP) applications were not limited to just a fev, Im&t 

systems, 11ke the airline reservations systems, and that the OLTP fhld ~ 

eventually develop into an explosively-growing market. 

Another contributing factor to the randem succe •• story ha. been 1t. f~ 

ders' recognition of the jerry-rigged nature ot fault-tolerant Iylte .. nisU:c 

at the time (1974-1975). and their willingness to make a clean break vit!1 ~ 

past and start afresh. 

They correctly perceived that most future OLTP application. could be aGr 

quately served by systems comprised of multiple. ainicoaputer-uu. procuml. 

Such systems 'Would offer substantially better price-ped'orw.ancll fact on ~ 

the large mainframes e 1 d i h mp oye n Sue .ystems al the air Une rtlenlm:s 

applications. 

Tandem and its current products are delcrib.!d in detaU ell." en U t!!1 

report. Nevertheless. because of the large role played by iand •• lD t~ ~tlt" 

lopment of fault - tolerant systems, 
it is appropriate here to u.,.1e" 1:. cr:. ... 

nal offering. which was concei ved 197 
an 4-5 and be,an ah.1ppln. ID 19:6. 

current system, dubbed NonStop" II 
, was introduced in April. 1981). 

In Some respects, 
the computer designed by the 

fairly . conventional, 16-bit minicomputer. 

art minicomputer hardware technology 
It eaployed the tben-scatrOf·::r 

(a Small oueber ot lar,e bo.r4l, ;r.::~ 
circuit backplane) , and took full advantage ", 

of the then-rehtlvelrca'ol' ,::.-

~Copyright 1982 ITOM 
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teetural concepts of dynamic address translation ("vireual memory"), serict 

separation of code and data, and the Dijkstra-Hansen ideas of processes commu-

nicating strictly through messages . 

The mild appearance of the various components misled many pundits into 

discounting the entire effort as "old hat". In tact, the manner in which 

Tandec put together the mostly-conventional component parts resulted in a 

revolutionary system, in the sense that nothing like it existed before, at 

least not as a commercially-available product. 

The key elements of Tandem's original system (Exhibit 11-2), which was 

first called simply Tandem 16, and later NonStop-, can be summarized as 

f ollows: 

o Failure detection is mainly the responsibility of the hardware; soft
ware is in charge of preparing for, and managing recovery. 

o Hardware duplication, achieved through: 

_ Multiple, loosely coupled processors, communicating over duplicated 
ineer-processor busses ("Dynabus"). 

_ All I / O controllers are dual-ported; each attaches to cwo proces
sors. 

_ Disk drives are dual-access and can be controlled from two separate 
controllers. 

o Software duplication, achieved through: 

_ A separate copy of the operating 
processor, with a private copy of che 

system ( "Guardian") 
global directories. 

1n each 

_ Each applications or I / O process is responsible for spawning a copy 
of itself, called the backup processes, in another processor, ready 
to take over should a failure occur in the procc!ssor running the 
primary process . (This scheme has now been largely abandoned). 

o Checkpointing (now largely abandoned), a mechanism by which primary 
processes keep their backups informed of the progress of the computa
tion, so that the backup could, if needed. restart the process from a 
known good state. 

o Mirrored disks, providing data base duplication, to allow for system 
recovery from disk failures. ( There is less reliance on this mecha

nism. now). 
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o On-line repair and recovery , i . e . the ability to remove failed compo
nents and return them to service without powering down the running 
portion of the system . 

This design led to some unexpected benefits, which turned out to be at 

least as important as fault - tolerance in the "buy" decisions for Tandem gear. 

By strictly limiting the COMQunications between processes to the opera-

ting-system managed message system as opposed to shared memor y or other direct 

means), application programs on the Tandem syst~n are largely insensitive to , 

and independent of, the number of available processors, and the specific pe r i -

pheral configuration (e . g. which processors have connections to which disk 

controller). This is clearly necessary in order that the removal and retur n to 

service of a particular processor could be accomplished on-line, without impact 

on the running applications. 

This logical separation between application level programming and the 

physical configuration of the system also leads to graceful growth, i.e. the 

ability to add resources to the system with no impact on existing applications , 

In particular, more processors can be added, to service a growing system load, 

without the need to make any changes in t he exis t ing applica t ions . Only the 

operating system needs to be regenerated , so that the resource tables in each 

processor properly reflect the new , higher maximum number of resources . 

In practical terms, this means that an installation can begin with a 

small, low-cost two-processor system, and grow to a much larger system with no 

conversion effort to speak of. When compared to the more typical alternatives 

-- i.e. , either purchasing a lot of unnecessary power initially, in anticipa-

tion of future needs, or swapping systems to obtain a step function in capacity 

("upgrading") -- the Tandem "graceful growth" solution looks so attractive that 

many customers make their buy decision based mainly on this aspect of the 

system. 
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Furthermore, the same 
features t ha t pe rci t 

underlying 

within the context 
can be equally use f ul 

of a single syste m 

grace ful gr owth 

1n c r eat ing a 

network of geographically-dispersed Tandem nodes . 
Again, bec ause log i cal enti-

h v1a sys t em-ro ut ed me s sages , they 
ties ( processes ) c ommunicate with ea c h o t er 

i of t he nodes (p r oces sor s) in vhieb 
are unconcerned with the physical l o cat o n 

the c ommunicating processes operate. 
It is t h e r espons i b i l i t y of the ope rating 

d 1 e by co nsul t ing t he local copy of 
system copies in each processor to eterm n , 

the where a particula r p r o c ess resides , and select 
global resource directories, 

the appropriate route (local memory, Dynabus, 
o r r e mo t e communica t ions link) 

for messages directed to it. Tandem calls the sof twa r e cOrD-ponen t t ha t handles 

this network routing Expand~. 

Although Tandem itself is so fa r t he only majo r use r of E.xpand. and only a 

few customers have established significant Expand netwo r ks since the .oftware 

became available in 1979, there i s no doubt tha t the availability of tbh 

networking facility is important t o p r os pect s in their buy decisions . "'.any 

s ystems start with one node, or a few unco n nected nodesj but more often thao 

not, f uture plans call for a distributed pr ocessing netwo r k . Further1lOre, 

because the availability of the netwo r k a s a whole is inve.rsely proportional tJ 

the number of nodes, the hig h availability of the fau~t- tolerant Tandell nodes 

becomes even more significant in th i s envi r onment than in stand-alone titur 

tions. 

In late 1980 , when Tandem introdu c e d its Transaction Monitorial facility 

(TMF ) , it in effect abandoned many of t h e essential elements of the ori.l~ 

system's architecture. In a sense, as di sc:ussed in !DOre det~11 i~ the randp 

sectio n of this study. TMF i s a re di 1 
p u at on of checkpointing, bac~up proce.uS . 

and even disk mirroring. 
This was b rough~ about by the realities o f t ~e urlt~ 

place . 

Nevertheless. Tandem 
has been immensely su--.s fuJ. hi ....... ... le pr01loti!'li it. 
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original product. Since the first full year of shipments (1977), and through 

September, 1981, it grew at an average rate of about 1UO% each year, in both 

revenues and earnings . In fact, it 1s the huge success of Tandem. that is one 

of the major motivations for the decision by many new suppliers, described 

elsewhere in this study, to enter the fault-tolerant, on-line transaction 

processing market . 

O. THE FT HARKET TODAY 

1. Overview 

The immense success of Tandem has demonstrated beyond a doubt that a sub

stantial market exists for high-integrity, on-line transaction processing sys

tems. The market is driven principally by three forces: 

o Demand created by user needs . 

o Financial Environment. 

o Technological developments. 

!=.. ~ Needs: OLTP Applications 

On-line transaction proecssing (OLTP) applications, of which the airline 

reservations systems were the earliest commercial manifestations, are unlike 

such other on-line applications as time-sharing and even other types of trans

action processing. The main OLTP characteristics may be summarized as follows: 

o A universally-accessible, shared data base. 

o "Bursty~. I / O-bound work-load. 

o Data base can be modified, as well as interrogated. on-line. 

The mission of time sharing systems is to create the illusion of a sepa-

rate computer for each user . 

program development (editing). 

independent of any other user. 

Each user generally conducts typical cycles of 

compilation, debugging, and production runs 

In sharp contrast, the OLTP system's main 
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h d data base accessible by all users. 
mission is to maintain a camIDOn, s are • 

Furthennore. unlike time sharing and batch systems. 1n which a substanthl 

component of the work load represents heavy CPU r equiremen ts 
( •. g. , c:omplla-

tion, production runs of batch jobs). the OLTP application 1s characterized by 

h h b t f act1"1t1.. gene r ally t.O bound "Itb 
transactions. whic are sort urs 5 0 .. • .. 

terninal and disk activity. 

On line transaction processing differs even froID othe r t ypes of tr&DI-

action systems, still quite common today. 1n which transactions are captured 

on-line, and are applied to the "master file" off-line, typically at night. In 

contrast, the OLTP system is created expressly to permit multiple: users to 

apply transactions to - Le., interrogate and modify -- the data ban "011· 

line" • 

The range of applications in which these characteristics are io hl~ 

demand has been growing dramatically over the past decade or so . Some exuplu 

include: 

o 

o 

o 

o 

o 

o 

o 

o 

o 

Reservations systems. now including not only airline. but also 
rentals and hotels /motels. 

Ticketing systems ( sports events, th t ea e r s, concerts, etc.) . 

Off-track betting (OTB) and other wagering systems. 

On-line banking systems, supporting 1 h e t er on-11ne teller ter:a.1aals, 
or automated teller machines (ATM) . 

Electronic funds transfer (EFT) 
large banks and financial i i system, currently linkina pr1ur!ly 
expand into h nst tut ions. but which eventually al1 

t e consumer level (cashless society). 

Brokerage applications 
estate trading systems: 

Insurance applications 
account maintenance. • 

including securities , 

such as on-line clai",. 

commodities. and reL 

procesi1na. cultoeef 

On-line orde r entry, invento r b 
either integrated or with eachY'h illing. and general ledger '1It~. 
gement) as a separate on-line p lase (e . g. tnveQtorY! 1at.r1a~1 aau· 

app 1catton. 

Manufacturing and factory 
management applications. 
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o Hospital / patient management systems . 

o Credit authorizations systems. 

o Point- of-sale (POS) data capture systems, int egrated with inventory 
and / or billing . 

o Information utilities, such as commercial and corporate on- line da t a 
bases, home-oriented videot~x data bases . 

o Electronic mail (including potent i ally voice mail) and message 
switching systems . 

It is worthwhile to examine some of these applications in mo r e detail, and 

1n the context of specific ins t allations . Such examination should help estab-

11sh a "feel" for the OLTP market . Naturally , because of the undisputed lead-

ership position Tandem occupies among FT sys t em suppliers , the great majority 

of the actual installations mentioned are Tandem's. 

a . Reservations Systems . 

Large scale reservations systems , including those serving the airlines, 

hotel/ motel chains, and car rental agencies, are still served mainly by main-

frame-based systems. Tandem has been unable to penetrate this market so far. 

The required CPU power, disk capacity and transfer rates, and the number of 

terminals supported are beyond the capabilities of the present Tandem archltec-

ture. Also, the investment in existing custom software is ve r y great, and a 

switch to a non-IBM-compatible architecture is economically unattractive to the 

users. 

However, proposals have been made to implement large reservations systems 

in a distributed fashion. r'or example, local systems could be set up in major 

air traffic hubs; data on flight originating at each hub would be kept in the 

system located in that hub. Access to this data from remote system would be 

provided via an efficient packet-switched communications network . Should this 

trend eaterialize, smaller system - like Tandem's - could be utilized. 
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b. Ticketing. 

Computerized ticketing 

box offices through which 

d conveniently located outlets and 
services provi e 

the public can obtain tickets for a varie t , of 

unrelated cultural and sports events. 
By computerizing this operation, it 15 

inefficiencies inherent in the possible to avoid the 
allocation .ystetl, t,pl~ 

cally employed to furnish each outlet with a quota of actual tickets. High 

in this application. The presideot of availability is obviously important 

Convenient Ticket Company of Detroit pu t it this way : "when you I ve gOt 10,000 

YOU can 't afford to h.ave the people lined up to buy tickets to a rock concert, 

system down". The ability to start with a low cost, two-procesaor ,,.Itell, and 

h b i gr." was another dac.lcHll.g upgrade it by adding processors as t e uS ness • 

factor in CTC's decision to buy a Tandem system. 

c. Wagering. 

Computerized off-track-betting (OTB) systems. state lottert.s, and t!le 

like, have the standard characteristics and requirements of OLTP .yateu. Rip 

availability is important, since s y stem outages irritate the waitinl cultoaert , 

and might result in loss of business. Syntech of Dallas. 'IX. (dhcu ... d d.r 

where in this report) has plans for a microprocesaor-b.aed fault-toltrant 

system, dubbed Marathon
TIi

, to serve this particular market niche. 

d. On Line Banking. 

There are several areas of applications within this general catelofY. ~ 

that has been implemented with Tandem compute r s at a nueber of bank a , inc1\ldl~ 

Chase Manhattan and Security Pacific, i h 
Stat of account YerUicatI on. At 

Chase, for example, the Tandem t 
wo-processor system replaced & aanual .,.:u, 

in which operators handled 1,500 inquiries per day 
usi:'!g 1.5 aillton i~U 

cards representing 750,000 Customers. 

in June, 
197M, quickly grew to handle 1.3 million accounts, ~ th roulh.1y : ,5')0 

The Tandem syste=. \lh1.ch be,an OPf:!lt~~'" 

new accounts being added each week. 
Other banking 1 t app icationa include IOf;Cr 

~Copyr1ght 1982 ITOM Int'l Co ., POB 1415 
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e. Electronic Funds Transfer (EFT). 
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Banks around the world are implementing international EFT systems at a 

rapidly growing pace . Such systems reduce dramatically the time needed to 

-clear" money movements; this. in turn . means that mon~y could be quickly moved 

to high interest locations. Because of the massive amounts of money typically 

involved in such transfers, even one day's interest could be worth tens of 

thousands of dollars . Data integrity and security are essential in these 

applications, for obvious reasons . Because of international time zone differ

ences, 24-hours-a-day operation is highly desirable. First Chicago and Crocker 

are twO banks that have Tandem systems installed in international EFT applica-

tions. These systems typically must be interfaced to existing EFT networks, 

including the Fedwire, SWIFT, and CHIPS. 

An interesting EFT application outside of banking is the Remote Meter 

Resetting System, operated by Pitney Bowes . The system allows postage meter 

customers to obtain, via a toll-free phone call to the voice-response equipped 

Tandem system, a code which permits them to reload the met~r on site, while the 

corresponding funds are drawn from a pre-deposited, trustee bank account . 

Eventually, meters could be equipped with a communications interface and could 

be set on-line. 

A related application just developing involves "soart cards". These 

plastic credit-card like units carry an embedded microprocessor and a subs tan-

tial amount of memory. One potential usage of these cards is very much like a 

postage meter: they could be loaded with some amount of money, drawn from the 

customer's account, and then could be used to purchase goods, especially from 

automatic vending systems dispensing, say, bus or airline tickets. The compu

ter system supporting the smart cards in both the withdrawal and purchase 
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transactions would 
24 hours a day and provide a hi,a 

clearly need to operate 

degree of data integr ity and security. 

f. Br okerage Applications. 

Computerized 
been used increas lngly in recent years to sur 

systems have 

port a variety of trading acti~ities, including stocks. bonds. coaaodlt1ts, 

options, e lectronic parts and real e.tate. Because. financi~l futures, surplus 

such systems perform the essence of the business, high availability and dati 

integrity are crucial requirements. The Secur! ties Indus t ry Automatloo Corp, 

(SIAC) , h Ne" York and American stock exchanlu I utilizes a joint venture of t e " 

Ii i of \lhich perhaps the 1101( vide17 Tandem systems in six different app cat ons, 

kno\1I1 is the Inter-market Trading System (ITS) . ITS electronically Uw 11:1: 

major stock exchanges and facilitates placing a buy or sell order at the 

exchange offering the best price. 

g. Inaura~ce. 

A large number of applications in the insurance industry have beea coerII"' 

terized over the years, including claims processing and custoMr', aCCOY:It 

maintenance. An interesting example of a large-scale c:la1.lI.s proc: ... lna .,ttn 

is the one launched by the Blue Cross and Blue Shield a •• ociatlon. In 19o1. 

The system, based on eight geographically dispersed Tandea nodes co.pr1liog of 

21 processors, links 96 regional sites throughout the U. S . 

h. Or der En t ry, Inventory, Billing. 

These "bread and butter" bUSiness applications have been 101nl ·00 liee ' 

at an accelerated rate, reSUlting in bette _, ~t'" 
r response to Custoaer newu', _ 

internal controls and reporting, and d 
re uctions in inventori ••• "caun lach 

on- line systems are at the heart of the busine.... . 
they serv., t e1 aI$. 

provide high availability and data integrity. 

type has been implemented by the 
cosmetics supplier Jovaa around 

An intere.tina .ystn of t!:!s 

tve r,~e:1 
compute r s employing a total of six 

processors . Jo IOU _,.",ps van mark.et •• oce jm,I' ...... • 
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sma oca sops to nat ona epartment to ,oce 42,000 customers, ranging from 11 1 1 h i 1 d 

store chains. The volume of orders fluctuates widely (1,000- 2 ,500 orders a 

day) and peaks at holiday seasons, especially before Christmas . Because the 

company is exp~riencing rapid growth, the ability to upgrade the system's 

capacity without a major swltchover was a key consideration in Jovan's decision 

to buy Tandem. 

i. Manufacturing Applications. 

Inventory management, work-in- process tracking , and materials requirements 

planning (MRP), are just a few examples of the many manufacturing and fac t ory 

management applications that have gone on- line in the past decade or so. High 

availability is essential to minimize the drastic adverse impact of system 

outages on the business; graceful growth is essential , as in anyon-line appli-

cation, to permit capacity increase without shutting down operations for a 

prolonged switchovet period. 

Potsche, the car maker, has two Tandem systems in this environment. Even 

though Porsche's output is intentionally limited to just 135 cars a day, its 

production plant includes some 1,000 workstations which handle some 13,000 

different parts. Parts distribution control, quality control tracking, produc-

tion orders and shipping papers are handled by the computerized system. 

Motorola has several Tandem systems installed to support wafer fabrication 

at several plants in the U. S . and abroad. Merely tracking the millions of 

devices as they undergo a complex sequence of delicate processes is a monumen-

tal task in itself . Addltonal complexity is introduced by the volatility of 

the device and process specifications (about 500 change notices a month) . The 

systems support specifications maintenance, inventory tracking, process data 

collection and maintenance to track process yields and pinpoint trouble areas, 

and furnace management . 
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j. Hospital Applications. 

Computerization of administrative and clinical hOlpitll 

,he -'1n element 1n the atte~pt to p r ovide high become ....,. 
quaUtr 

holding the line on spiraling costs . Keeping track. or patieDt recore., :::c 

admission through discharge, 15 important for boch clinical auoD.l (t., . ~a ... -. 
1 have been adoinistered) and treatments and medicat ons tor co erlct aM I~ 

billing. In addition, the Tandem 4-processor sy.tell at the 1 ... lCt-btd tlUrta;. 

'Y of IUberta Hospital also performs materials .. na, •• ent and hboratory t.:r 

port functions. Patient monitoring in intensive car. unitl. altbOUl!:l a h'H~' 

mate hospital application. as h t he characterilticl ot a pr,c... C(llIt~j i 

monitoring application. 

k. POS Applications. 

POint-of-sale applications. along with the cloael,. relatld credit ' .. t :;_ 

zation, are currently served primarily by sylt ... vhich c.aptur1! t!\t tra::r 

actions ( sales records ) on line, co be shipped later tor ott"Un. appl! ... t~s 

to the data base. 
As the trend to bring ClOre at chel. appl1catloDi :r~1 

line continues, the high-availability alr.ady required of 'OS 'r.ta. 

become even more important. 
National Seflliconductor' a 5,.t ... Dhll100, ~":'Q 

supplies the Datachecker line of POS .Ylte.ca.. is believ.d to be r.,4:--1=1 I 

fault-tolerant version of che supporting 
computer. 

1 . Information Utilities. 

Over the past decade or so. h ,. 
a w ole range of cO.puterhed '''':dJ ""," 

evolved. whose primary function is 
to provide rapid acce •• CD .red!!!: i:_ c: 

data within large data bases. 
Examples include ,uch public data bu •• &J ~ 

provided by the New York Times 
• Wall Street Journal, The Source. Oblo, n~:-

diary of Lockheed, and many others. 

inquiry tranSactions, 
and hence do not 

reqUire the .. ch.~l... icr 

these 'Ylte •• are 1ctea~.d ~r! .. r~l, !:r 

orderly concurrent updates. 
I also, 
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the need for data consistency and integrity i s not as high as in other OLTP 

systems . Nevertheless, these systems , like OLTP systems, are characterized by 

a Mbursty' load of typically short transactions, and require the same high 

availabili ty . 

A particularly interesting example, with potential mass-marke t appeal, is 

videotex . The term originated in Europe, and covers both interactive and one-

way versions, the latter being known as teletext. A two- way video t ex system 

consists of a computerized data base accessible to consumers via specially-

Glodified TV sets connected to the phone line . The data base consists of 

information of interest to the home consumer (and possibly small business) : 

weather and traffic reports, sports results, airline schedules, entertainment 

sch~dules, games, etc . The British Prestel system is so far the only fully-

operational, nationwide, commercial videotex service. 

However, numerous videotex experiments and tests are taking place around 

the world. In the U. S. and Canada, where cable TV is a major factor (it is 

practically non-existent in Europe and Japan), cable-based videotex systems are 

of special interest. The Qube~ system by Warner-Amex (Columbus, Ohio) and 

Indax. system by Cox Cable Communications (Omaha, Nebraska, and in planni ng fo r 

San Diego, CA) are examples of cable-based videotex services, with such added 

special features as home catalog- shopping, bill paying, and bank account status 

display. 

ability 

The Indax system relies on a Tandem computer , both for high avail

and for its ability to accomodate graceful growth as the number of 

customers grows. 
Bank-at- home services, relying on either the consumer's TV 

set, or a personal computer, are also being tested and are generally grouped 

under the videotx umbrella. Such services may eventually be made more versatile 

with the use of "smart cards" mentioned earlier. 

One example of a specialized information utility is the computerized 
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systems '..lhich support t.he "information" operators in the telephone industry . 

Computer Consoles, Inc. (Rochester, NYj see elsewhere in this repo rt ) is the 

leading supplier of such "directory assistance" systems in the U.S. 

It's interesting that the most visible (and controversial) aspect of che 

French videotx program is the "annuaire electronique" . This is a compute rized 

directory assistance system, accessible directly to subscribers via loy-cost 

CRT terminals . The French PTT planned to furnish subscrihers with these 5100-

target- cost term na s at no c arge , ~ i 1 h co subsidi". French industry, although 

nOminally the justification for the giveaway was the savings in directory 

printing and distribution costs, and the reduction 1n the number of "in£orma

tion" operators. The socialist Mitterand government, which is committed to 

full employment, is less enthusiastic about this project. 

m. Elec t ronic Mail . 

Both public and pr ivate electronic mail (EMS) systems have been implemen-

t~d in either centralized or distributed fashion. In centralized syste~s, 

messages from all locations are entered into a cent ral data base, .. '"here they 

are available for dist r ibution to, or on-demand interrogation by, the add-

ressees. In distributed systems, messages are distributed directly to wait-

queues at the destination nodes. Although Such systems generally do not invol-

ve the common data base ingredient of a typical OLTP application, they do 

require high availability . Both Tymnet and GTE/Telenet, the packet-switched 

public data networks, and others, offer electronic mail services Which inter-

face to the postal service system to permit message delivery to essentially any 

location in the U.S. The GTE/ Telenet offering, dubbed Telemail, is based on a 

Tandem system. 

3. Other Applications 

On-line transaction processing applications are JUSt one class of systems 

which are particularly sensitive to the availability and data integrity issues, 
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and hence are receptive to the fault - tolerant equipment idea. Other such 

applications, some of which were mentioned earlie r, include: 

o Commercial time-sharing systems . 

o Computer-controlled telephone switching systems . 

o Process monitoring & control and similar real-time systems, both 
commercial and military . 

o Shared-disk and/or shared- logic wo rd-processing systems. 

a. Time Shar ing 

Time sharing systems, as discussed ea r lier, generally do not involve 

shared data basesj nevertheless, they do require high availability . In the 

past, it was taken for granted that because of the nature of their wo r kload 

(e.g. compilations and assemblies, large scientific batch jobs, etc . ) , T/S 

systems were not amenable to implementation by syste~s other than large main-

frames with high- powered CPU and high-speed I/O channels . Today, with the 

increasing popularity of distributed processing on the one hand, and micropro-

cessor-based systems on the other, the need for large- scale, centralized T/S 

systems is less certain . 

b. Communications and Hilitary 

High availability, and to a lesser extent . data integrity are key issues 

in computer systems supporting telephone switching systems, both privat e (PABX) 

and public (central office). These applications are not covered in this study 

for a number of reasons. First, the field is specialized and, in the U.S . , is 

addressed mainly by AT&T. although the structural changes now taking place in 

the telecommunications indust ry (following some landmark FCC decisions and 

especially the consent decree agreed to by DOJ and AT&T in January , 19ij2) may 

result in the capture of a bigger slice of the market by such independent 

suppliers as Northern Telecom and ROLM . More to the point, it is nearly 

iopossible to obtain data on the value of the computer systems embedded in 
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these switching systems. 

For much the same reasons, 
military systems are also no t treated in this 

report. 

c. Process Control and Industrial Automation 

In control and monitoring applications, the computer is interfaced 
prcoess 

to physical process through various sensors and actuators. Th rough th, 
a 

sensors, which convert such properties as temperature or race-ot-flolo: to 

machine- readable electrical signals. the program monitors the statua of the 

process, which may be either continuouS or discrete. The program 10SI and 

analyzes the collected data. reformats it for human-readable display in various 

forms. and issues -.. amings when out-of-tolerance conditions are detected. If 

the system is a "closed loop" type, the program may also compute the opth.te 

settings for various controls (valves, relays, etc.) and implement thest 

settings through electrical and electronic actuators . 

Such processes demand high availability because computer outages can t 
result in substantial loss of output o r product spoilage . 

The control of telephone switching systems mentioned above may be regarded 

as an example of a discrete process control system. Also, military cocuund and 

control systems have many of the characteristics of process CDOnlcoring and 

control applications. Howe th ver, e mainstream of such application. consistS of 

the following categories: 

o Indust~ial process control and i mon coring: 

- Continuous processes (e g pet 1 
tion, food processing pap~r' ma fro eum refining. chemicals produc-

• nu acturing) . 

- Discrete processes ( e.g. parts 
and packaging, seciconductor f machining. mail sortinl. bottling 

wa er manufacturing) . 

o Nuclear and fOSSil-fuel po 1 wer p ant monitoring. 

Environmental control syst ( 
plants. high rise office b ~~~ COntrolling energy use in industrUl 

u ings schools, hospitals. etc. ) 

o 

~Copyright 1982 ITOM Int'l Co., POB 1415 
, Los Altos. CA ':i':'022. TelPlS) ~t.a· .. 510 



j 

Page 1I-29 

o Air traffic control systems . 

o Patient monitoring systems 1n intensive care units. 

o Ground-based telemetry systems and on-board control systems for air
craft and spacecraft . 

August Systems (Salem, OR) is addressing several of these control and 

monitoring applications with a microprocessor-based system which employs 

triple-redundant harrlware and majority-voting mechanisms . 

1n more detail elsewhere in this report . 

August 1s discussed 

interestingly enough, a Tandem system is employed 1n an energy management 

and plant security application at United Airlines Maintenance Operations Center 

1n San Francisco . 

d. Word Processing 

Another potential applications is that of shared-loglc and/or shared- disk 

_ord processing systems . Such systems are riding a wave of popularity, due to 

the high degree of interest in office automation. By sharing a central proces-

sor ("shared logic") or a large central disk ("shared disk"), such systems have 

been able to offer cost-effective word processing power to multiple work-

stations. While the economics of shared resource arrangements are less certain 

now, as a result of the proliferation micrprocessor-based, stand-alone worksta-

tions, the size of the office automation market is such that both shared and 

stand-alone systems are likely to coexist and even flourish for perhaps the 

next ten years or more . 

Shared systems in general require high availability. Word-processing sys-

tems are especially sensitive t o system failures, not only because of the 

disruption to present operatiOns, but principally because the loss of a stored 

document could represent the loss of the combined efforts of many workers over 

a prolonged period of time. 
Syntrex (Eatontown, NJ), which is discussed in 

more detail elsewhere in this study, is addressing the shared-disk WP applica-
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tion with with its mirrord- disk Gemini system . 

e . Microcomputer Netwo r ks 

networks of microcomputer-based workstations increasingly make use 
Local 

of a shared "file server" (disk controller). This is being done at the low end 

) the need for disks at each workstation; at t he 
(a.g. in schools to eliminate 

higher end are systems like those offered by Apollo and others. In such 

h 11 b111 f the shared file server is of increasing arrangements, t e ava a ty 0 

concern as the number of stations sharing it increases . Dose (Albertson, NY; 

see elsewhere in this report) offers a system composed of a network of micro-

b d k 1 . ~ h f 1 t 1 rant redundant disk controller pr ocessor ase war stat on W.l.t a au t- 0 e , 

and mirrored disks. 

f . Database Machines 

One other application worth mentioning is the "back-end data base system". 

The general concept is to service the data base needs of a nUQber of computer 

systems with a single "back end" machine (the term is taken from the c01lZlOn 

view of a sys t em which regards the terminal communications hardware as "front 

end", while the disks are in the "back" of the system). The :oajor flaw in the 

concept is that , because cu r rent data base implementations are intiutely 

interfaced with the operating system's I/O structure, significant performance 

loss would r esult by attempting to move the data base management system "out-

board" • However, in implementing new data bases, especial~y relational ones, 

which are highly desirable from the user's point of vie\J but which are ineffi-

cient 1n resou r ce u t iliza t ion and access speed, a "back end" machine ukes 

sense. Britton- Lee has been addressing this market with thei" ID~ I .. n 1ne, .nd 

Intel recently en t ered this market ' ... ith their 1DBP system. \f1l.ile neither 

company as yet offers ouch in fault-tolerant features in these syste:ns, it is 

clear that such featu r es a r e key to the success of the concept, especially 1n 

ClCopyrlght 1982 ITOM Inc'l Co , . POB 1415 Los Alt 
, os, CA 94022. te~ ( .. 15 ) 9!o8-~516 



Page 11- 31 

the large mainframe environment. 

E. FINANClAL ENVIRONMENT 

The immense success of Tandem, as well as the recognition that the poten

tial size of the on-line transaction processing market is huge, are providing a 

powerful incentive for newcomers to enter the field. 

process is the ready availability of venture capital. 

Aiding and abetting this 

Considering today's buyers' market in venture capital, it is easy to 

forget how scarce venture financing was in 1974-5, when Tandem got started. 

Not only was venture capital hard to getj but especially in high-technology 

areas, and specifically in computers, such financing was practically non-

existent. Tandem's subsequent achievements are even more remarkable in light 

of this fact. 

Today, however, the situation is drastically different. Venture capital 

is not only plentiful, but it is especially seeking high-technology startups, 

and most especially computer start-upS. The Econo~c Recovery Tax Act of 1981 

is responsible for this state of affairs to some extentj but probably the key 

element in drawing venture capital away from other investment alternatives is 

the R&D limited partnership mechanism. 

Under this mechanism, a group of investors forms a limited partnership, 

which in turn commissions some company (a start up or an established company) 

to do some hardware and/or software development work that (hopefully) would 

lesd to a profitable product, such as a new computer. The company gets the 

cash, while the partnership gets the ownership of the technology that would be 

developed. While waiting for the product, the partnership gets immediate tax 

writeoffs, equal to the amount invested, which are passed on to the individual 

investors. When the product is ready. the partnership either sells the rights 

to it outright, or licenses the marketing of the product in exchange for 
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royalties . Income from such sale o r r oyaltie!l is treated as capital !.lins . r: 

this way. the investor " ' he bes t of bo t h worlds" : gets substantial til: vntt-

of is initially. 

cipace in later 

The effect 

, he i nitial i nves t men t . plus the opportunity to pan1-equal t o 

- ,axed at t he low, capital gains rate. prot its • 

newco mers to ente r Ctarket$ for computer ?r~ is to encourage 

ducts. A dozen or so have entered, o r are planning to enter, uric.et. fo t' flu!: 

tolerant systems . They are described elsewhere 1n this repo r t . 

tion is that, as long as the tinancial clima t e r emains poaitive, alQ r e ctv 

entrants will materialize. 

F. TECHNOLOGICAL DEVELOPMENTS 

In some ways, the t e c h nologi cal environcent today is rathe r .1.r&i:ar :3 

what it was in 1974, when Tandem go t its start . · NO\J , ... then. • nWlbtr of 

advanced technologies reached maturi t y and ~ide availability . 

Back in 1974, Tandem oel ded t oge t her minicomputer hardware t.chnoloD. 

along with such architectural conce pts as t he sepa r ation of code and dAU, 

dynamic address translation, and t he Di jkstra- Hansen idea. of pr oct •••• CMar 

nicating strictly through messages. 

Minicomputer technology ( large boa r ds . prin t ed circuit backplane, tri

state logic facilitating the bus sys t em) endo\.ted the Tandell. product .nth fil 

better price/ perfomance than t he mainiraflles employed at the tllM io on-lint 

transaction processing systems. 

Tand~m's willingness t o employ new a r chitectur al concepea, rather thaD t~ 

to modify an existing architec ture. res ul t ed in a "cleaa-, con.he.at du!&,. 

which, 
in addition to providing a measu r e of fault-tolet"ance. al,o had .utr,: 

important side benefits. 

First, for nearly seven years, 
no one elae was prepared eo .. ic.e t!'lt 
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e n suc a s arp break with the past. substantial investment 10volv d 1 h h 
Thus 

Tandem had the luxury of operating virtually without comparable competition 

until quite recently . 

Second. the Tandem fault - tolerant design also permits graceful growth. 

and geographically-distributed networking. These have been just as important 

as fault-tolerance, 1f not more SQ, 1n customers ' decisions to buy Tandem. 

~~ Microprocessor Challenge 

Today, the key technological factor chat 1s driving new entries into the 

FT field is the maturity and wide availability of microprocessors, especially 

the 16 / 32 bit ··superchips" . 

Examples of such superchips include the Intel 8086 and X86 family; the 

Mot orola 68000; the Zilog z8DDl and Z8DD3; and the recently-announced National 

Semiconductor NSl6000 and Texas Instruments' TMS99Daa families . 

These superchips differ from the current generation of ij-bit micros in 

three important respects. 

First, they have at least 16 pins over which they can exchange data with 

the "oueside world", which includes ehe memory syseem. 
This is important, 

because most Inseructions and data ieems, even in an 8-bie micro, are actually 

16-bits long. 
Sy this crieerion, incidentally, the Intel 8088 chip, which is 

often lumped together with the 8086, is not truly a "superchip". 

Second. unlike the 8-bit micros, which are typically limited to a 32- 64KB 

address range, the superchipS are characterized by very large address spaces. 

t he Motorola 68000 and the National 16000, for example, use 24-bit addressing, 

and can linearly address a 16 MB space, just as the IB~ System/ 370 and 43XX 

u.inframes do. 
Other superchips (e.g.. Intel 8086, Zilog Z80al) maintain a 

large addressing range with seg~entatioos schemes, which alloW a program to 

switch, with relative ease, among a large number of small segments. Segment a-

tion allows a measure of upward compatibility with earlier, a-bit micros. 
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A large, 
impor~an~ no ~ only because i t oakes 11ft 

linear address space is 

much easier for the assembly language programmer. 
but mainly be c ause i t mak.es 

h typica ll y pr oduced by h i gh- l evel lao.· 
1 such as t ose practical arge programs. 

guage compilers. 
1 l anguage s is a key ele Cle n t 10 wide!lilli 

Support for high-le ve 

the appeal of a computer system. 

Finally, the superchips are !!!S' 
While t he Zilo g ZaOB. t h e f astest S- bit 

most Su pe r c hips a r e availab l e in 8 and 10 ~1 
micro today. runs at 6 MHz, 

versions. with 12 MHz samples expe cted ~his ye a r. 
Pe r fo rmanc e is not at..,.ys 

cl k but wi t hin the sao.e family. it is ,ene rdl, 
linearly related to oc rate; 

true t hat faster clock rates mean be tter per fo r man ce . Superchi p perforunce 11 

also enhanced by the addition of a "slave pr o c e s sor " . such as the Intel 0081, 

which executes floating point, dec imal , t r igonometric and transcendental .rith-

metic. 

Like the "hybrid" 16 /32 bit mi ni co Clputer s of a decade ago , some IUp.!rchips 

notably the 68000 and 16000 - are archi t ec t ed in t e r nally as )2 bit uchi-

nes . They have 32-bit wide registe r s and internal data paths. and can pedora 

some operations on 32-bit long data items . This is impo r tant, fint to allov 

efficient manipulation of 24-bit ( or lo nger ) add r esses. and secondly , because 

floating point items are typ i cally 32-bi t long . Although floating point aritll'" 

metic is executed outside the microp rocesso r (for instance, in the -.lave

processor), it is still essential t ha t t he main processor be abl. to b.andle 

such data i t ems . 

Ironically. the new t e chno l ogical environment created by thue MItI-

performance, low-cost ( t y pically around $50 in QIOO) gicroproce •• ors is po.~a& 

a threat t o Tandem in a number o f way s: 

o Microprocessors make s lf h e -c eck1ng designs practlc.l. 

o 32- b1t microprocessors o f fe r a gr 
ea t e r address ranKe . 

~Copyright 1982 IIOM Int'l Co •• POB 14 15 
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Some microprocessor-based systems offer popular UNIX· interfaces that 
can accomodate third-party developed software. 

o Local networking of microprocessor-based workstations offers a viable 
alternative to the Tandem approach. 

~ Self-Checking Designs 

It 1s now possible to create new fault-tolerant designs, which are just as 

·clean- and consistent as Tandem's, but which, because they rely on micropro-

cessors, are either lower 1n cast, or else bring fault-tolerance to more ele-

mentary levels than is possible 1n a system like Tandem's. A good illustration 

1s the Stratus design, which employs eighteen 68000 and other microprocessors 

1n its minimum system. What is significant about the Stratus system is noC che 

proliferacion of microprocessors, but that they are used to create a self-

checking design. 

In the Stratus design, each subsystem, which is generally confined to a 

single PC board, checks its own operation by duplicating its critical internal 

elements, and continuously comparing che outputs of each pair. When a mismatch 

occurs, the subsystem declares itself faulty, and its functions are continued, 

uninterrupted, by an identical, duplexed subsystem, which normally runs in 

tight lockstep with the original subsystem . This type of system is sometimes 

called a "pair and spare" system. 

In contrast with Tandem's approach, this destgn eliminates the need for 

backup processes and checkpointing, along with the associated overhead. In-

atead, the hardware redundancy, within each self-checking subsystem, and among 

duplexed subsystems, is entrusted with creating the fault-tolerant environment. 

Such self-checking designs would have been far too costly to be practical 

with Tandem's minicomputer-based technology, but are quite cost effective when 

based on low-cost microprocessors. 

~ Large Address Space 

Microprocessor based systems, especially those utilizing the 16/32 bit 

~Copyrlght 1982 ITOH Int'1 Co . • POB 1415, Los AltoS, CA ~4022, Tel(415)948-
4
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T d
in ano ther way The large address 

"superchips", are putting pressure on an em • 

offered by these IIlicroprocessors is far g reater than that of t he TandeCl. 
space 

the latter being a fairly convent ional 16-bit design allowing p rog~ 
pr ocessor, 

rams a maximum of 256KB : 128KB f o r c ode (instruc tions ) and 128KB f or data. 

Tandem has already "bumped" against t h e add r e ssing l i mitatio n when it tan 

i t e Guardian'" To alleviate t his 
out of space for its evolving operat ng sys m, 

problt!m, Tandem came up with its NonSto p II'" s ystem , in April, 1981. Ho\/ever , 

the address range increase in the NonStop II is a vailable only to the operati~ 

system. 

User programs, as well as the variou s compilers, are still 1111ited t o the 

dual 128KB range. It is technically poss ible t o offer t he e xtended add ressing 

c apability to compilers and user prog r ams ; in fac t . a debat e about t he advisa-

biliey of such a move is DOW raging wi t h in Tandem . Howeve r , t his solut ion 

would not only violate some of the ba sic premises of t h e Tandea design , ~t 

would also be far less "clean" than t he l ine a r 16 MB add r ess space inherent in 

such microprocessors as the 68000 a nd 16000 . 

~ Standardized Sof'tware .:. ~ 

Software is another. surpris i ng advan t age t hat some cdcr opr oc.essor-based 

designs have relative to Tandem. The significant amount of proprieta r y soit~ 

developed by Tandem oyer the pas t eight yea r s is gene r ally regarded as a ware 

major competitive advantage. Newcome r s will have to spend the same aaount of 

time , and make the same mass i ve i nve stme nt, 1n o r de r to catch up. by which tae 

Tandem \/ould have moved to an even high e r Software plateau. Tande~ reasons. 

Some of the newcomers, however, are refUSing to play the gace by Tande:!'S 

rules. 

NJ) 

Instead, such new FT compet i t o r s as Par allel C ompu t ee-

and Sequoia ( Natick, MA) plan t o take advantage of the 

(EngletJood C11ffs. 

expec.ted r ise 10. 

~Copyr1ght 1982 ITOM Int'l Co . , POB 14 15 
I Los Alt~s, CA 9:'022. Tel("l5)9-,S-,,5lb 



= 
Page Il-37 

popularity of such standardized operating system as UNIX~ . They are evolving 

designs whif!h will support fault tolerant operation internally. while offering 

UNLX-compatible user interfaces. including the UNIX file system and the Shell 

command interpreter. This 1s made possible by the fact that both UNIX and the 

HeM compiler have been "portedM to such microprocessors as the 68000 and 

others. 

This would allow the newcomers and their potential customers to take full 

advantage of the developing market in third-party supplied software. Although 

tbe UNIX thlrd-party market is currently very limited (certainly when compared 

to CP / M's), some prognosticators are very bullish; one has even predicted a $9 

billion market in UNlX-based systems by 19d5. While this particular prediction 

is clearly unattainable, there is, nevertheless, an unmistakable "bandwagon 

effect" building around UNIX. Third party supplied software will develop as 

the number of UNLX installations increases; by taking advantage of such soft

ware, the newcomers can bypass the software hurdle that Tandem hop~s will keep 

them behind. 

~ Local Area Networks 

Local networking of microprocessor based workstations represents still 

another way in which microprocessors are putting pressure on Tandem. 
Local 

networks are schemes by which a single communications channel -- typically a 

coaxial cable 
is shared among multiple workstations and computers. These 

arrangements are now being offered by a rapidly growing number of suppliers, 

including Apollo Computer (Chelmsford, MA), Convergent Technologies (Santa 

Clara, CA), and Prolink (Boulder, CO) , among others . The main purpose of such 

systec.s is to endow low-cost workstations with the ability to share "expensive" 

resources (expensive relative to the cost of the workstations) . Typical shared 

resources in these systems are large capacity disks and the databases they 

contain. and high-performance laser printers . 

CCopyright 1982 ITOM Int ' l Co . • POB 1415 , Los AltOS, CA ~4022. Tel(415)948- 4516 
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By distributing the workload among multiple 
workstations, such syste~ 

off~r a higher degree of f 11 re o generally, the failure of any 0," 
immunity to au. 

However. a fail-
particular not br1ng the whole system down. 

vorkstation does 

ure in the shared resou r ce, 1n t he data base, is especially serious 
especially 

(though even then 
continue to process local data). 

some workstations may 

Dose (Albertson, 11 On the idea of locally-networked, ~tr~ 
NY) capita zes 

t be use of a data base. No spechl fault
processor- based wor kstations sharing 

h "orkstations,' but the data base 1s proteetolerant features are offered in t e w 

ller operating a pair of disks 1n a ted by a fully-redundant data base contra , 

fully-mirrored configur ation . In this way 1 DOse 1s able to offer a very 10\1 

cost system, which nevertheless possesses significant fau.lt-tolerance 'Where it 

counts the most -- in the data base. 

6 . -Micromainframes~ 

Beyond the "superchips", a new class of eyen core powerful MPU. 1s begin-

ning to emerge. For example. true 32-bit versions of the Motorola 68000 and. 

National 16000 have al r eady been announced. These chips. which will betoGle 

available in late 1983. derive additional capabilities from. combining their 

internal 32- bit architecture with a 32-bit wide external data bus. rhul they 

will be able to r ead and write the memory system 32 bits at a time. Naturally, 

more pins will be required . The Motorola part, for instance, vt11 have 100 

pins . 

Over the past several years. Hewlett Packard engineers have described 101Dl!: 

of the characteristics of a 32-bit NMOS chip. which is said to conuin the 

equivalent of some 450,000 transistors implemented 10 l GlicroQ geometry. (This 

is well beyond cur r ent packing denSities, which are l impleceoted typicaUy In -

5 micron geometries). This CPU is driven by an la MHz (4 phase) clock. It is 

supported by a l28K bit memory chip and other part., all implemented vith tee 

ClCopyright 1982 ITOM Int'l Co •• POB 1415 
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s un e y that HP will offer these parts to same high-density technology. It i lik 1 

the pac aging; general market 1n conventional Ie k but the company may employ 

them in its own future designs. 

Bell Laboratories' engineers have also occasionally released details of a 

32-bit CMOS chip, dubbed BELLMA~ 32 . There have been indications that Bell 

Labs 1s preparing to market this MPU outside the Bell system. Recent relax-

ations 1n the regulatory environment increase the likelihood of this develop-

ment . 

But the most significant of these "super-super" chips. in the fault -

tolerant systems context. 1s clearly the Intel 432 MicroMainframe". Despite 

the fact that its external data bus 1s only 16- hlt wide, the architecture of 

this 3-chlp MPU set has a distinct large mainframe flavor, exemplified, for 

exacple. by the very large (2 gigabytes) address space. In addition, the 432 

offers several features that are of special interest in fault-tolerant systems 

appl1cat ions. 

Functional Redundancy Checking (FRC) facilitates self-checking designs. 

The output pins of each member of the 432 family are equipped with special 

gating and comparison logic (Exhibit 11-3) . 
Two identical chips may form a 

self- checking unit by feeding both with identical inputs, and tying together 

their corresponding output pins. 
A control signal designates one of the chips 

as a "lUster" and the other as a "checker". 
This has the effect of enabling 

the comparison circuits on the output pins of the checker chip, so that it can 

compare the output slgnals produced by itself to those provided by the master 

chip. Should a discrepancy be discovered on any of the pins being compared, an 

error signal is generated. 

This is precisely the type of self checking design developed by Stratus 

with conventional circuits . 
Its task would have clearly been far simpler had 

the FRC capability been available as a standard feature of off-the-shelf ICs. 

~Copyright 1982 ITOM Int'l Co •• POB 1415, Los Altos, CA 94022 , Tel(415)94B- 4516 
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432 

Inpu ts 
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Source : I nt el 
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The FRe feature need not be restric t ed to hard- wired component pairs . 

With the appropriate gating and control logic. it is possible to create designs 

in which any number of "masters" could b e periodically connected to a single 

checker. ers cou c ec each other s operation by or in which a number of mast ld h k ' 

te:D.porarlly switching into the role of checkers. Parallel Computers (Santa 

Cruz. CA) is apparently evolving a 432-based fault-tolerant design using the 

latter concept. 

Another important 432 feature is ~ dispatChing . This means that. in a 

systea employing multiple 432 processors. there is no need to designate anyone 

of these as a "master". to allocate the work load among the "worker bees". 

Instead. each 432 processor automatically looks up a "ready task" queue and 

.,.igna itself to the highest priority ready task. In addition. message commu-

oicationa primitives are implemented in the 432 processor hardware. so inter-

processor communications is carried out essentially below the software level. 

Applications programs can therefore be independent of the number of available 

processo rs. 

Self-dispatching and hardware interprocessor communications are impor tant. 

because they facilitate the implementation of systems which feature graceful 

growth. 
As pointed out earlier. graceful growth is one of the most attractive 

features of the Tandem system. 
It has a strong appeal. quite independently 

from any f3ult-~olerance considerations. in installations which expect subs tan-

tial increase in their work-loads, but are unable to afford the requireJ compu-

ting capacity initially, or are loath to go through a number of "upgrades" . 

Exhibit 11-4 shows how 432s can be arranged in a self-checking multiprocessor 

configuration. 

Finally, the object-oriented~ capability- based architecture of the 432 is 

especially conducive to the development of fault tolerant software . This comes 

CCopyright 1982 ITOM Int'l Co . , POB 1415, Los AltoS, CA 94022, Tel(415)948-4516 
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EXHIBIT II-4 

432 CKING MULTIPROCESSOR SELF-CRE . 

Source: Intel 
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about mainly because such architectures l1mit each program' s access according 

to a "need to know" princ:.1ple. Exhibit 11-5 depicts how this is accomplished. 

While wide acceptance of the 432 1s still some time away , such advanced 

MPUs will clearly make it easier than ever before to design robust. low-cost 

fault-tolerant systems. which would compare well with the current Tandem 

approach. 

~ Comparison 

Exhibit 11-6 provides a "quick look" comparison of the app r oaches taken by 

Tandem and several other FT system suppliers • 

eCopyright 
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Source: Intel 

432 

EXHIBIT 11-5 
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"l9ftts It"",," , 
I'roc..-" I ,_1.... I 

IIlgllts ,,,,,.. r 

~ 
'roc_'. e 
" ....... 1.111 

<D _ HIOI ' .... 1 ._It 00 __ ... Inl '''' _ 

_ ~r..eu n<J"'L <D I'toCH'O< , •• a, "HctIOtOl in ........ ~ __ 
cr..c .. " • •. • ,," c_, ........ \1'" I ...... .., .. 

"' .... ," 1n ..... C1"" 
G) I'roc:H~OI ... ". "' .D'.., ....... ' ,. " ..... II\tC1 ... . 

"''''H' ... " 1. '~II •• 00 ..... .. 

O,o.rA Sf"UCTUIIU 

... " ... _ .. 
~<. 

~Copyr1ght 1982 ITOM Int'l Co •• POB 1415, Los Altos, , j'1 
CA 940 22. T.l(. 1 5 ) ~·'-· . 

• 



s 

EXHIBIT 11-6 

FAULT TOLERANT SYSTEMS COMPARISON 
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G. MARKET FORECASTS 
•. f r fault t o lerant s ystems have 

Past attempts t o forecast the mar~ets 0 

generally failed. 
This is so because traditional f o recasts attempt to define 

and then define the do llar value o f computet 
the applications areas first, 

s ystems being shipped i n to such appl i catio ns. 
This method c r t!at e s t .... o insur-

mountable dif f iculties , namel y : 

o 

o 

There are no reliable data on current s h i pment l e vels cat ego r i zed by 

fault - tolerant applications. 

The market siz e is intimately related t o t h e i ncrementa l cost of the 
fault - tolerant features. and such data is e v en harde r t o asce rtain 

t han the shipment levels. 

In this study, a tot ally differen t approach i s take n . This a pp r oach leads 

to a market model that is based on verif i ab l e current data , and which projects 

future trends based on a few, simple ass umpt ion s . which are c l ea r ly stated. 

the result is a forecast that is firml y r oo ted in reali t y, with projections 

that are based on clearly understood a ssump t ions t ha t can be eaSily QOdified to 

accomodate o ther assumptions or t o conform wi t h data available to reade r s of 

thi s report. 

The development of the market mode l t akes t he following s t eps: 

o 

o 

o 

o 

o 

o 

Define market 
known. 

segments f o r which current shipment levels are well 

Make assumptions 
segment, to obtain 

about the e xpect ed average growth r ate 
t he segment' s es t ima t ed size in 1986 . 

of each 

Within each 
sensitive to 

market segment , def i ne application 
the fault-t o l erance issue . 

a r ea(s) 

Estimate the percentage of to t a l shipments tha t t hese 
applications represent within each sepe t d 1 ild h n, nowan n 
yes t e estimated potential marke t fo r fault-tolerant 

.... hic.h are 

FT- Ul'lsitive 

1986. This 
systems . 

Define t he suppliers 
shipping, and that are 
by the e nd of 1983. 

of f a ult - tolerant syscems that are currently 
k nown t o be r o!adying produc.ts for introduction 

Estimate t he 
1986 numbers 

attainabl~ g r owth r a t e of 
by segments. This yields 

each. and SUQ up the resulting 
t he realizable =arket. 
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.!...:.. Segmencs . 

Excellent daca is 11 h1 ava a e from a number of sources on compucer shipmencs 

categorized by che following four classificacions: 

o Mainframes (over $250K). 

o Mfnicompucers ($15K-$250K) . 

o Microcomputers (less than $15K). 

o Word Processors. 

The base daca for chese four cacegories are che 1981 figures from The 

Gartner Group, ere y gratefully whose kind permission to use this data is h b 

acknowledged. These figures are shown in Exhibit 11-7. 

Thh exhibic also shows the estimaced average annual growch rate (AAGR) 

for each category over the five year period 1981-6, and the resulting shipment 

levels in 1986. These AAGRs are estimated by ITOM. 

-_.--_._ .. -----------------_.---_._._ .. _. __ .--_._-_._.-.-_._.-_._--_._.----_ ... 

SteMENT 

Mainframes 

K1nicoaaputers 

Hicrocolliputers 

Word processors 

EXHIBIT II-7 
MARKET SEGMENTS 

1981 SHIPMENTS(l) 
i! Billions) 

16.5 

lO.O 

[.7 

2.0 

1981-6 AAGR(2) 

6.5% 

l2.5% 

30. % 

17. % 

1986 SHIPMENTS(2) 
(1981 i Billions) 

22.6 

l8.0 

6.3 

4.4 

(1) Based on data by The Gartner Group, Stamford, CT. Excludes peripherals, 
software, services, and datacomm equipment. 

(2) Source: ITCH International Co . _._---------------------------_._--_._-_._ ... _------_._-_.--_._--_ .. --_ .. _--_.-
Mainframes, other than IBM's, are already exhibiting typical symptoms of a 

nearly-aaturated market; 
namely, growth rates of only about twice the GNP, and 

increased sensitivity to economic downturns. 
IBM is the exception, growing at 

about 15-20% overall. 
However, when IBM's results are combined with those of 
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the ot her mainframe suppliers, GR f 6 5% over t he ne xt f ive years is 
an AA 0 • 

probably quite realistic. 

-'ch better than mainframes . but the oays of 40% 
Minicomputers are doing ~~ 

growth are over for good. S
hipments have been impact ed no t 00.1y 

Minicomputer 

by the current economic conditions, b over the longer run many minicomput er ut, 

t s espec ially t he "superm1c rol ~ 
applications are being captured by mi c r ocompu er • 

) A c onservativ e AAGR of 12 . 5% over 1981 - 6 
( i.e. those based on 16 / 32 bit MPUs . 

1s estimated. 

By far the "hottest" action is 1n the mi c r o c omput e r s~gm.ent. wh i ch is 

currently growing at better than 40% . However. this rate wil l not be susta i n-

able through 1986. A more moderate average of 30% i s assumed . 

Word processors are also past their peak, no t because de mand i s s l acki ng, 

but because general purpose microcomputers offer compa rable WP c a pabilities, 

along with respectable DP facilities, at price s wh i ch a re comparable t o, or 

lower than, stand- alone word-processors. 

2. FT Applications. 

The applications for fault-tolerant s ys t e ms have bee n dis c ussed a t Sexlt 

length earlier in this chapter. It remains o n ly t o c l assify t be m r ela t ive to 

the four market segments, and to estimate t h e percent o f s hipmen t s t hat go into 

these applications . Exhibit 11-8 summarizes t h is informa t ion. 

On line transaction processing is cle arly t he p r ime application fo r faulc-

tolerant systems. It is classified within t h e mainf r aae s e gmen t despite t he 

fact that Tandem, the current leading FT supplie r, services t he se applicatiollS 

with what is essentially a minicomputer. a nd h t e OeWcOClers a r e micropr ocessor 

based. The reason for this claSSificat ion is no t only historical ( ulnfrCll!-

based airline reservations s ystems were the ear liest OLTP applications ) , but 

mainly because OLTP ' and other on-l ine ap pli i cat ons are cur rently being 

primarily by mainframes. ITOM estimates tha t SOme 50~ of all the m&lofr~s 
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shipped in 1981 ~re intended to carry some on-line load, either initially or 

eventually. By 19B6. the percentage of mainframes shipped into such environ-

ments \Jill grow to 75% • 

............ _---_ .. _ .. _-----_______ ~ _____ ~ ____ A_~ __ •• ____________ ~_~22_.~S.A~~A 

EXHIBIT 11-8 
POTENTIAL FAULT TOLERANT APPLICATIONS 

SEGMENT IT APPLICATIONS 
ESTIMATED % OF TOTAL 

TO FT-SENSITIVE 
1981 

Mainframes On-line transaction pro
cessing, other on-line 
applications 

K1nicOilputers Data acquisition, process 
control & monitoring, industrial 
automation, communications 

!Ucroca..puten Shared-disk. LAN-based systems 

Word pro
cessors 

Shared disk. shared logic 
systems 

~urce: ITOH Internationa1 Co • 

50% 

5% 

2% 

50% 

SHIP!'tENTS GOING 
APPLICATIONS 

1986 
75% 

20% 

10% 

20% 

........ _ •• _________________________________________ • ______ •• ______ ••• ___ a_

c

._. 

Data acquiSition, process monitoring & control, factory automation and 

co.aun1cationa applications are served primarily by minicomputers . ITOM esti-

utes that, of the total minicomputer shipments, about 5% went to FT sensitive 

applications like those just listed . The percentage is low relative to the 

total unieomputer shipments into these applications because not all such 

applications are necessarily sensitive to the fault-tolerance issue . By 1986, 

lTa1 uUutea that the percentage of minicomputers shipped into FT-sensitive 

applications viII grow to 20% of the tot.al shipments. 

In the aicrocomputer segment, the FT-sensitive applications revolve around 

shired-resource arrangecents, especially shared-disk. which are now increasing 

rapidly in popularity through local area network (LAN) interconnecCion. 

Corvus, for example, 
is doing a land-office business in selling its disks, 

along with either multiplexers or a single-channel LAN, to allow multiple 

CCoPyr
1
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oUc r ocompu t e r s to share t his "expensive" resource . 
The primary buyers of t he 

f 1 a 
..... e schools and similar customers .. ho are 

Corvus , and s i milar of e r ngs ~ 

interested in 
.. ad sans the local disks. f o r eXaI:lpl e . 

buying "stripped down cros 

However. it is clear that, 
as LANs incre ase t heir penetra t ion of the 

1 be a heavier emphas i s o n f aul t-tol erance 
office environment, there wil 

features at t he shared resource ( data base ) . 
I TOM estimates t hat only 2% of 

microcomputers shipped in 1981 went intO FT-sensl t i ve applications, but t hat 

this numbe r will gr ow to 10% by 1986. 

In word processor s, a distinction has t o be made be tween stand-alone and 

shared-resource systems. Stand-al one, which rang e fr om electronic t ypewrite rs 

all the way to dual - page display s ystems with l oca l di s k s a nd pr i nter , are 

generally not sensitive t o FT-featu res , i.e. users o f such st and- a~one s t ations 

are looking for l ow cost and are no t willing t o unde rvr l t e t he i nc r emen t al cost 

involved in providing fault - t o lerance. 

Shared resource systems rang e f r om a rrangements in which a cluste r of 10"'-

cost terminals share a dedicated minicomputer (" sha r ed 10gic
H

) and/o r a cent tal 

disk controller ("shared disk" ), t o word- p r ocessing t erminals a ttached to I 

mainframe and running specilaized WP s o ftware on tha t mainf r ame . These shared-

resource systems a r e far more sensitive t o t he availability and data integrity 

issues, for two reasons . First, t he failu r e o f the shar ed r esour ce idlu I 

large number of workers; a nd seco ndly , t he l oss of a documen t in the cent t u 

data base could represent t he l os s of t he labo r of many TJo r kers over extended 

periods of time. 

ITOM estimates that some 50% of all d !Jo r p r ocesso r shipaents in 1981 fell 

within the "shared resource" categor y . HOTJeve r, for 198b, ITOM project. a 

dramatic reduction in such shipments, t nl 2 o 0 y 0% of the total , 

reason for this drop is that the rapidly- d r opping prices of stand- alone, aictO"' 

CCopyright 1982 ITOM Int'l Co., POB 14 15 , Los Altos I CA 94022 t Tel( .. 15) 9 .. 8~ .. ~lb 
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pNC1!ssor-based word processors are undermining the economic justification of 

shared-resource arrangements, which, because of their i nherent "political" 

(owership) complications, are already unattractive to many organizations . 

Market projections in this report exclude the communications and military 

segments, even though these are believed to be quite substantial . The main 

difficulty in the communications segment is separating the value of the compu-

ter equipment from the rest of the system, which currently is limited to 

central office (CO) switchgear , but may soon include computerized PABXs . The 

,~ difficulty applies to weapons syste~, where , in addition, shi pment data is 

often classified. 

Exhibit 11-9 combines the market segment sizes, developed in Exhibi t 11- 6 , 

rich the percentages of FT-sensitive applications developed in Exhibit II- 7 . 

...... ------------_ .. -------------------------------------.-------.-------~----

SEGMENt' 

Mainframes 

lUnicom.pucers 

lUcrocollipu te r s 

Word pro
cusors 

EXHIBIT II-9 
SIZE OF POTENTIAL FT APPLICATIONS 

(In billions of 1981 dollars) 

FT APPLICATION 

On line transaction pro
cessing, other on-line 

Data acquistion, process 
control & monitoring, indus
trial automation. data comm. 

Shared-disk, LAN-based 
systems 

Shared disk, shared logiC 
systems 

TOTAL 

ESTIMATED 
1981 

8.2 

0 . 5 

0 . 03 

1. 

9.7 

MARKET SIZE 
1986 

16.9 

3.6 

0 .6 

0 . 9 

22 . 

Source: tTOI1 Inte.rn.tiona.! Co . _______________________ "' .. "'30 __ 

------------------.... _ .... ----------_.---------
These number. represent the potential market and not necessarily t he 

realizable earket for fault-tolerant systems. 
In fact, it is clear that the 

f1~ W'ho are oow (or 
1 1 such systems . will not be able to 

soon will be) supp y ng 

0CoPYt'lght 1982 ITOM lnt' 1 08 1
415 Los AltOS CA 94022, Tel(415)948- 4516 
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grow fast enough to realize these markets. The majority of the market ' ... ill , in 

fact, be served by conventional systems, arranged perhaps 1n a variaty of 

backup and redundancy configurations. 

Market Participants. 
The current line up of present and potential n 

system suppliers is about as shown in Exhibit 11-10. 

The criterion used in constructing this list was that the product of fered 

must have been designed expressly for fault-tolerant operation, rather than be 

based on 
general-purpo se productS "force-fitted" into a pseudo-IT confi-

guration. 
_____________________ ~_D~~_~a _________________________ _ -----------------_.-.-.. 

EXIIIBIT Il-IO 
FAULT-TOLERANT SYSTEM SUPPLIERS 

On ~ Transaction Processing 

Tandem (Cupertino, CA) 
Stratus (Natick. MA) 
Computer Consoles (Rochester, NY ) 
Synapse (Milpitas, CA) 
Parallel Computer ( Englewood Cliffs, NJ ) 

Sequoia (Natick, MA) 

Data Acquisition, Process Control 

August Systems (Salem, OR) 

Shared Resource Microcomputer Networks 

DOSC (Albertson, NY) 
Syntech (Dallas, TX) 

Shared Disk Word Processor 

Syntrex (Eatontown, NJ) 

Source: ITOM International Co. 

Fes 

(1 976 ) 
(3/ 82 ) 
(4Q1l2 est. ) 
(4Q82 e st. ) 
(3Q83 est. ) 
(4/ 83 e st. ) 

(1 1/81) 

( 12 /8 1) 
(N/ A) 

(198 2) 

-----.. --.----------~ 
a_~ ____________________ _ 

----------------------_.----_ .... 
Of these companies, only Tandem 

extrapolated with some confidence. 

has establ i shed a clear r eco r d t~a t cal1 be 

During the fi r s t full five years of sh!.T 

ments, Tandem grew at an average rtf a e 0 100% a year, in both r.!ve:luU a::d 

earnings. During the next two quarters , endi ng in Dece=be r , 19~ 1. and !".arcll, 

~Copyright 1982 ITOM Int'l Co. , POB 1415 , Los Alt os, CA 94022, 
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1982. Tandem grew at approximately 80% (relative to year- before results) in 

terms of revenues, and slightly less in terms of earnings . Lower- than- expected 

results for the quarter ending June, 1982, (which have not been released as 

this is being w-ritten). will apparently reflect a 50% revenue growth and 20% 

earnings growth. 

Should Tandem be able to recover to an 1 annua g rowth rate of 60% , then it 

could reach $2.5 billion in calendar 1986, beginning wit.h the $242 million the 

cOIIpany recorded in calendar 1981 . 

Computer Consoles has been operating in a specialized niche of the on- line 

transaction procea.ing market. supplying directory assistance systems to tele-

phone companiea. Although its present product is based on standard minicompu-

ters, sub.tantial hardware and softwa re elements have been added, so the pro-

duct .. y be regarded as bona fide fault-tolerant. In 1981, CCI reported some 

$50 a1llion in revenues, of which the lion's share was from on-line transaction 

proce .. ing sy. temS. For marke t forecas t es t imates , we aSgUllle that eel's 

revenues from present and future IT systems will grow at 50% a year through 

1986; this should put its 1986 revenues at about $380 million. 

For Stratus, Synapse, Sequoia, and Parallel Computer (NJ) we assume a very 

optimistie five-year growth curve of $2 million, $ 10 million , $40 ml11lon , $80 

.tHlon, and $160 adllion . For Stratus , we assume the curve to begin in 1982, 

whUe for the other three, in 1983. 
Thus their total r evenues in 1986 would 

amount to 3x80 + 160 - $400 million. 

This la, of cour.e, a very optimistlC scenariO, assuming that all entrants 

will be so spectacularly successful . 

market, and they have been ignored . 

reasonable. 

By the same token others may enter the 

On balance, the projection seems 

Addlng together the contributions of Tandem, eel, 
and the other four, a 

.c '1 C POB 1415 Los Altos, CA 94022, Tel(415)948- 4516 
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total of $3 .28 billion is obtained. 
This represents t he realizable FT market 

in the on-line transaction processing segment. 

In the process contro l segment, we assume f or August t he same drama t ic 

$2 / 10/ 40/ 80/ 160 million grow~h curve, beginning i a 1982 . 
.\s suming that one 

other company enters the market in 198 3 (perhaps National Semiconduct or ) and 

fo llows t he same curvp-, we have 160 + 80 • $240 ~illion i n 1986 . 

In microcomputers, we assume t hat DOSC, Synt e ch , and perhaps ot hers might 

capture between them some $20 mi l lion in 1986 . 

In word processing. we assume Syntrex will gr ow f r om $11 million in 1981 

to $120 million in 1986; of these r evenues, we assume t hat $30 mi llion '.nll 

come from sales of Gemini and f ol low-on faul t -toleran t s ystems. 

suppliers my capture an additional $20 million . 

~ Realizable ~ FT Market:s 

Exhibit 11- 11 summarizes the result s of t hese calcula tions . 

SEGMENT 

EXBIllIT II-ll 
REALIZABLE FT MARKETS IN 1986 

POTENTIAL 
( Billions of 

REALIZABLE 
198 1 d ol lars ) 

On line transaction proc. 17 3. 3 

Data acquisition, P. C. 3.6 0 . 24 

Microcomputer nets 0.6 0 . 02 

Word processors 0 .9 0 . 05 

Source: ITOM International Co. 

% PENETRATION 

19 

7 

3 

5 

Other 

-.-------.--~-~~~~------~~ ~----------.--------.--.. _------------_.-.... --
The conclusion 15 evident: present and potential FT suppliers will be. able 

to capture only a small po rtion of h t e potential FT market in any segcent . Th. 

1986 market wl11 remain wide open . 

~Copyright 19~2 ITOM Int'l Co •• P OB 1415. Los Altos ' • CA 94022. TeU"15)948- .:.51 ", 
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CHAPTER III 

TANDEM 

! . A SUCCESS STORY UNFOLDS 

Until very r ecently , Tandem was, without a doubt, one of the great success 

n n ee che U. S. business scene. Even the beac-storles of Silicon Valley. a did d 

Lng Hs stock took in mid July. 1982 , serves to underline the magnitude of the 

cost some six points within a week not because of coopany I S succes. . The s to k 1 

any significant downturn in the company's business or earnings picture , but 

simply because the company announced that its resultS for the June quarter are 

11kely to reflect a growth of "only" 50% in revenues and 20% in earnings. 

relative t o year-ago comparable period! 

t..'hen taken out of context, these figures look very good, particularly 

c.oaaide ring the dlsmal, recession-impacted results being turned in by other 

coaputer manufacturers and the rest of U.S. industry. Even The Wall Street 

Journal was moved to ti tIe its coverage of the announcement thus: "Tandem 

COllputers to Post Strong Results" (WSJ, July 8,1982) . 

These Mstrong" anticipated results, however, are significantly below ex-

pettat ions. 
These expectations have been pushed to dizzying heights by years 

of '1zz:l1ng performance. 
In the first five full years of shipments (1977- 81), 

Ta:'ldem grew on the average roughly 100% a year in terms of both revenues and 

earnings. 
Over the next twO quarters (Oct. 1981 through March, 1982) r evenue 

growth averaged over 80%, while earnings grew 55%. Moreover. revenues grew not 

onl, with respect to year-before results, but also posted consistent, absolute 

gainl over 12 at the last 13 consecutive quarters, trom 3Q79 through 3Q82 . 

(Tande~'1 fi.cal year ends in September) . Exhibit 111-1 sumcnrizes the revenue 

and EPS results for this period . 

O h been the hallmark of the company ever since its 
ramatic success as 

founding. The Tandem idea waS conceived in early 1973 by Jim Treybig (pronoun-

CC~pyright 1982 ITOM Int'l Co., POB 1415 , Los AltOS, CA 94022, Iel(415)948-4516 
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EXHIB IT 111- 1 

TANDEM'S GROWTH, 1979-1982 

REVENUES BY QUARTER 
(Millions of Dollars) 

~. 

~9 

~ 
~ 

:a! 

~ 
~ 12'-' 

2 3 • 2 3 • 
FYSO FY 81 

EARNINGS PER SHARE- r-'l 
F rl'! 

.E 

~ ~ ~ ~ 

2 3 • 2 3 • 
FY 80 FY 81 

85.6 84.4 
;- n 

~ 

, 2 3 

FY 82 

.25 

~ 
r- 23 

i--

2 3 

· ... - .... --.. ~e.-_ ! ... l!ot'_._~ .. _~_ , ..,. __ ., FY 82 

Sour ce: Tandem 
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ced try-big) , a Texan with a Stanford HBA, who was then a minicomputer market -

ing manager at Hewlett Packard. Following a management shuffle a t BP, Treybig 

left and took his idea to Thomas J . Perkins, another former RP execu t ive who, 

together with Fairchild cofounder Eugene Kleiner, ran a successful venture 

capital firm in San Francisco . 

This early venture capital connection late r proved to be Tandem ' s first 

major success : that of being able to attract sufficient funding at a time when 

such funding was nea r ly non- existent , especially to computer star t - ups . 

Kleiner and Perkins liked t he idea, but felt i t needed addit i onal wo r k . 

They hired Treybig to work on Tandem and other pr ojects, which he did for about 

18 months . In mid 19 74, Kleine r and Perkins put up $50 ,000 in seed money and 

let Treybig work on Tandem full - time. He then recruited three other RP execu-

tives: Michael O. Green , who had worked on RP's first t ime- sharing software , 

became Tandem's vice president for software development; James A. Katzman, 

previously a key member of the HP 3000 design team, became Tandem ' s engineering 

vice president; and John C. Loustanou , a HP accounting executive, became 

Tandem's first financial vice president . These fou r executives ar e officially 

considered to be Tandem's f ounders . All bu t Loustanou are still with t he 

company; T.J. Perkins is still Tandem's chairman; and Treybig is still a l i mi t -

ed partner in Kleiner, Perkins. 

Katzman and Creen put sufficient "flesh" on the design to convince 

Kleiner, Perkins to ante up an additional $1 million . The company was formally 

incorporated in November, 1974 . In December, 1975, just prior to the official 

announcement of the Tandem 16, the company managed another coup by raising a 

second r ound of financing, amounting t o about $2 million . Joining Kleine r , 

Perki ns ( who contributed anothe r half a million) in that round were other 

~ leading venture capitalists, including E.M . Warburg , Pincus, and Data Science 

Ventures. First customer ship took place in Hay, 1976 . The company became 

CCopyright 1982 ITOM Int ' l Co . • POB 1415, Los Alt OS, CA 94022, Tel(415)948- 4516 
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profitable in its 1977 fiscal year; in December of that year, 

Its stock under the symbol TNDH. is traded over-the-counter 

it went public. 

Ever since, Tandem has been perforaing spectacularly, rapidly increasing 

its revenues, its earn1.ngs, the product~vity of its employees, the nuober of 

its customers and the number of processors shipped, as summarized in Exhibit 

III- 2. 

--------------------------------
_________________________________ 3 _________ •••• 

EXHIBIT 111-2 

TANDE..'1' S PERFORMANCE, FY 

1977 ~ 1979 

Revenues ($ millions) 7.7 24.3 56. 

~et Earnings ($ millions) 0 .3 3 . 4 4.9 

Employee Productivity 74. 83.4 87.9 
(Sales in $K/employee) 

Number of Customers 30 73 160 
(Cumulative) 

Number of Installed 81 257 646 
Processors (Cumula tive) 

(1) 9 months ending June 30, 1982 
Source: Tandem 

1977-1982 

1980 1981 1982(1) 

109 . 2U8.4 244.7 

10 . 7 26.6 27 . 7 

98.4 101 .2 NA 

290 460 NA 

1299 2509 NA 

____________________ 35 ___ 3 ___________________________________ • ____________ ..... 

B. TANDEM TODAY 

h Management 

A recent Fortune magazine article, dubbed "Management by Mystique at 

Tandem Computers" (Fortune, June 28, 1982), drew this response froll. T~de='1 

chairman T.J . Perkins: "(The article) does both the company and your re.det! a 

great disservice. Chief Executive Jim Treybig is presented as some kind of 

Silicon Valley Jim Jones, guiding (or misguiding) spellbound e:oployus into a 

wild future . The great breadth and strength of the management team is ignored. 

"Copyr ight 1982 ITOM Int'1 Co •• POB 141.5, to& Alt os, CA 94022, Tel( .. ol.5)948-,,516 
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The careful product engineering, attention to manufacturing, skill in market

lng, and all the other aspects of a most successful business are ignored" . 

Nevertheless, the Tandem management structure and style are certainly 

unusual, largely Info~al and highly decentralized . Treybig's "open door" 

office policy, for instance, even ex t ends to a "sign- up-for- yourself" appolnt -

ment calenda r. Official organization charts are pretty much nonexistent, and 

both titles and the scope of duties of some executives, notably 1n marketing , 

manufacturing, and software development seem a bit overlapping . 

Exhibit 111-3 attempts to depict the current (July, 1982) Tandem organiza

tion. Some 16 vice presidents report to an "office of the president", establi

shed in 1979, which consis t s of CEO Treybig and senior VP and COO Robert 

Marshall. Marshall handles essentially all the day-to-day management details, 

while Treybig concentrates more on st r ategic issues. Marshall joined Tandem in 

1975 from Diablo Systems, where he was vice president of manufacturing . Before 

being named Tandem's COO and a member of the "office of the president" in 1979 , 

Marshall was responsible for all of Tandem's manufacturing operations . 

These operations are now split . Larry Evans , who joined Tandem in February 

1982 as vice president of manufactur ing operations, runs the organization which 

produces the Tandem systems on a "build to order" basis . Haterials and sub

assemblies are procured, "to forecasts" , by Jerry Reaugh's materials organiza-

tion. Approximately 60% of the labor involved in the company's products in FY 

1981 was provided by subcontractors, primarily in the form of PC boards, power 

supplies, and cables purchased from outside sources. Tandem's manufacturing 

contributes mainly integration and testing. The system integration and test 

facility in Reston, VA (one of three such facilities, the others b~ing 1n Santa 

Clara and in West Germany), is under vice president George Eckert. 

Marketing responsibilities ar~ divided between two headquarters executives 

and four autonomouS regional divisions . Headquarters marketing duties are 

CCopyrlght 1982 ITOM Int'l Co., POB 1415, Los Altos, CA 94022, Tel(415)948- 4516 
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I Da'lid R. Mackie 
r- YP Hqrs. Mktg. 

+- Gerald L Peterson 
. YP Marketing 

Ctu.rtes W. R yle 
VP Westernllnt'J Region 

1- Horst Enzelmulier 
YP Central European oi .... 

Michael K. Bateman 
VP Central oi .... 

Victor DeSouza 
YP Eastern oi .... 

George Ecken 
YP Reston Ops. 

EXHIBIT 111-3 

tANDEM'S ORGANIZATION 

James G. Treybig 
President & CEO 

Roben C. Marshall 
Senior YP & COO 

OFFICE OF THE PRESIDENT 

I Lawrence A. Laurich 
r- YP Engineering 

I- Michael O. Green 
Senior YP 

I- Denn;, McE ... oy 
YP Software 

I- Gerald D. He ld 
Di(. of Soft . Research 

I- Larry Enns 
YP Mfg. Ops. 

L Jerry Reaugh 
Materials 

Source: ItOM International Co. 

L Jeanne O. Wohlers 
I YP & Treasurer 

r Henry Y. \lol1an 
YP, Conuoner & Sec'y 

I-
Jan Jensen 
YP Personnel 

James K.a uman 
L Tandem \1arugemmt Imt. 

~Copyright 1982 ITOM Int'l Co., POB 14 15, Los Alt.os, CA 94022 • Tel( 415) 948- 10 516 

• 



Page III- 7 

shared between vice presidents David R. Mackie and Gerald L. Peterson . ~~ckie 

joined Tandem in 1975 from HEwlett Packard, where he held various product 

development and marketing posts . At Tandem, he was first manager of technical 

support, rising to vice president of product and technical support in 1977, and 

assuming his headquarters marketing vp post in 197~ . Peterson joined Tandem in 

1980 from Hewlett Packard, where he was a marketing manager in the small 

business systems operation . At Tandem , Peterson was first marketing director , 

reporting to Mackie. He was named vp of marketing in 1982 . Peterson 1s respon

sible for sales policies, industry marketing, major accounts program , and 

software education, while Mackie has product management and business 

development functions . 

The regional division concept, introduced in 1979 , allocates sales, 

support, and customer engineering responsibilities to four divisions, each 

headed by a vice president . The Western/ International division is headed by 

Charles Ryle; the Central Division is under Michael Bateman; Victor DeSouza 

heads the Eastern Division; while the Central European Division is under Horst 

Enzelmuller. 

Hardware development functions are under vp of engineering Lawrence A. 

Laurich, who joined Tandem in 1978 from an ll-year stint with IBM. Software 

development responsibilities are split between senior vp Michael Green, one of 

the founders, and Dennis NcEvoy , who joined Tandem in 1974 and was part of the 

team that developed the Guardian~ operating system . McEvoy was named vice 

president in 1980, and "co r porate vice president" in February, 1982 . 

James Katzman, one of the founders, headed the Western/ International 

division for a while. He is now in charge of the Tandem Management Institute, 

an internal training organization whose mission is to impart management skills 

to Tandem employees as they are promoted to management assignments . The compa

ny tries hard to promote internally rather than h1re externally, and the 1nsti-

0Copyright 1982 ITOM Int'l Co ., POB 1415, Los Altos, CA 94022 , Tel(415)948- 4516 
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tute was established to support this policy , 

the mose visible aspect or Tandem'S ma na geo
ent 

philos o phy is th! 
Perhaps 

This " pe o ple o riented" e nvi r on::enc 
unstructured, info rmal working environment. 

pool, jogging swimmi ng i ncludi ng a 
is replete wieh an array of amenit i es, 

trail, basketball coure, o ther athlet i C faci lit ies, and t he f ame d , COQpanr 

underwritten Friday afternoon "beer bustS " . 

Tandem employees enjoy a 3-wee k a nnual vacat ion, r a t her t ha n t he mo re. 

conventional two- week leave; and, in addition, t h e y ea rn a ful l y-pai d , six-lie.e.k 

"sabbatical" upon completing their f ourth year with t h e compa ny . 

Employees are indoctrinate d with t he Tande m spirit by study i ng a thid 

"Understanding Our Philos o phy " binder in compulso r y educat iona~ sessions , These 

sessions go beyond t h e conventiona l "do and don't" exposition: they a t eecpt to 

make e ach employee understand t he essence of Tandem's 5 - year business pbo, 

which calls f o r reve nues of $1.1 billion in 1985, and hO\l individual perfor-

mances affect the c ompany's goa ls . 
To give all this a stron"er personal 

meaning, Tandem encourages employe es to shar e in the company's success by 

granting stock options to every wo 'Cke r , i n addieioD to the aort conventional 

l5%- company-financed stock purchas e plan . 

These measures are evidently e ffective . Despite the long leavel and. 

weekly "beer busts " , Tandem boas t. s a high and increasing employee productivity, 

or t e six quarters endln& ~.arc:h, as measured i n t e rms of s a les per employee . F h 

1982, productivity st.ood a t about $lOOK per ~orker, well above. IBM'S liB I 

figure of $82K, ( although no t quite as dramatic as the cone.pandini Applt 

f igure of $1 48K) . ~oreover, employee turnover is 

t he more t.yp ical 15-20% experienced by most. other 

at. a very 10\1 ,t. co.p.r~~ to 

Silic.on VaU.ey Uns. 

1ng employee pr oductivi t y high and turnover low are 1ii11portant to the eOal?,:1Y. 

if it is to achieve the ambit ious r evenue goals it has set for itse:~. 

POB 1415 , Los Altos • 
~Copyrighc 1982 ITOM Int'l Co " 
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2. Resources 

Tandem has been able to maintain strong balance sheets, ending its FY 1981 

with a current ratio of 5.4 to 1. The company was capitalized at nearly $205 

million at that time (Sep. '81), of which long-term borrowings represented less 

than 1%. That number is expected to grow to finance expansion. 

The company spends over 8% of its gross revenues on product development 

activities. In FY 1981, the amount spent on such activities was over $17.8 

million. 

Employment as of late April, 1982 stood at 3,349, up from 2,730 at the end 

of FY 1981, at which time nearly half (48%) were in marketing and customer 

support, while only 7% were in direct sales. Exhibit 111-4 provides the comp-

lete employment breakdown. The support-to-sales ratio is about 4:1, with two 

syste~ analysts and two field service engineers for each sales~an in the field • 
• __ ._. ______ ._ ••• ___ • ____ •• _._ ••• _a~ ___ • __ • ___ ._ •• _ •••• __ • __ ._.~ ••• ~ ••• __ •• ss_~ 

EXHIBIT 111-4 

TANDEM'S EMPLOYMENT BY FUNCTION, END OF FY 1981 

Marketing & Customer Support 48% 

Manufacturing 25% 

Research & Development 14% 

Direct Sales 7~ 

General & Administrative 6% 

100% 

Source: Tandem 
•••••••• _ •••••••• _ ••••• ________ ••••••••••• ______ • __ ••••• _______ •• ___ 2.S •• _. ___ _ 

The company's Cupertino, CA headquarters and main manufacturing plant are 

housed in a leased, four-building complex totaling 440,000 sq. ft. of floor 

space. Approximately 45% of that space is allocated to manufacturing, while 

the remainder is occupied by marketing, support, R&D, and administrative func-

tions. Several other facilities are located in Santa Clara county (the heart 

CCopyright 1982 ITOM Int'l Co., POB 1415, Los Altos, CA 94022, Tel(415)948-4516 
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of "Silicon Valley"), including a 55,000 sq . ft. R&D and software educatlon t 
plant in Sunnyvale, CA, and in McLean, VA. A subassembly and PCB manufacturing 

plant in Watsonville, CA, about 45 miles south of San Jose, is expected to grov 

to 86,000 sq. ft. by November, 1982. The 17 acre tract for this plant 1s the 

first land purchased by Tandem. 

A major facility for system integration and test is being constructed in 

Reston, VA . 
It is expected to provide 220,000 sq. ft. of floor space . 

similar, though smaller facility is located in Neufahrn, West Germany (near 

Munich). In Aust.in, TX, where the 6530 terminal is now being manufactured in a 

63,000 sq. ft . rented facility, the company is building a 190,000 sq. ft. 

"terminal products developcent and manufact.uring" plant. expected to be coe-

plete in \!Lid-1983. 

In July, 1982, Tandem had 7S sales, service and educat.ion centers vorid 

wide, of which 54 were in the U.S., with rest distributed in Canada, Western 

Europe, United Kingdom, Hong Kong, and Japan. Tandem equipment is being sold 

through distributors in Australia, Finland, Greece, Mexico, and Venezuela. 

3. Markets 

More than two-thirds of the company's systems are sold to end users, who 

either develop their own applications programs, or subcontract that task to 

firms specializing in custom work. The remaining syste!lls are sold cainly to 

vertical markets system integrators (e .g. , American Totalisator ) , with a SQAll 

percentage going to OEMs. 

Banking and other financial institutions are the primary users of T.nde~ 

equipment to date. Manufacturing and hospitals are also signif1~ant users. A 

breakdown of system usage by industry segments is depictl!d in Exhibit. 

The "other" category includes dist.ributors, wagering . postal, university. 

retail, library services, printin d g an publishing, iii ega. broadcast ng, 

~Copyright 1982 ITOH Int'l Co., POB 1415 , Los Altos, CA 9':'Q2::!., ,:,~l( .. 1.s)~ .;.8- .. S16 
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utility. local government, and energy . 

EXHIBIT 111-5 

USE OF TANDEM SYSTEMS BY INDUSTRY SEGMENT 

Banking 18% 

Manufacturing 17% 

Software 10.5% 

Hospital 9% 

Federal Governm~nt 7% 

Communications 7% 

Service Bureau 6% 

Transportation & 5% 
Travel 

Other 20.5 

100. 

Source: ITOM International Co,'s estimates. based on Tandem's data ••••••••• _______ • ___ • ___________ • _____ ~ __ ••• _________ • ____________ • ______ 33_. __ 

Repeat business Is common, and customers' satisfaction Is high, as confir-

med by both the level of shipments going to existing accounts, and by Indepen-

dent surveys. Although the average installed system has just 2.8 processors 

(CPUs), those that have been In service for a year or more average 4-5 CPUs. 

About half of all annual CPU shipments recently went to existing installations. 

C. TANDEM 16 - THE FIRST NONSTOp· 

~ System Overview 

The general principles underlying Tandec's original design were outlined 

in Chapter II, where a block diagram of the Tandem 16 is also given (the term 

NonStop, although frequently mentioned in Tandem's publications at the time, 

was then used in its generic, rather than trade-mark, sense). 

CCopyright 1982 ITOM Int'l Co., POB 1415, Los Altos, CA 94022, Tel(415)948-4516 
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To recoup briefly, 
the basic hardware concept is a s ystem of IDUltiple, 

odnicomputer like 
i 

terconnected by duplicated, high- speed 
processors. n 

dual-ported I / O controllers . 

paralle l 

Although 

buses, 

i i d c
o ~he original NonSto p s ysteOl, Ql) st 

the following descrip~ion is I m te 

supporting redundantly- powered, 

details apply as well to the newest '/ersion, 
t h e NonStOp Il", which will ~ 

described separataly later. 

The basic elements of the system are the processo r modules, the Oyna bus", 

the dual-ported r/o controllers. and the DC power distributio n systQ~. 
The system is physically packaged in floor standing racks. ..mOst 

general organization is shown in Exhibit 111-6. 

Each processor module consists of up to S large (16" xlS" ) PC boa rd. . Tht 

l6- bit CPU, a multiplexer r /o channel, memor y con tro l and Dyna bus control 

occupy tWO boards, each containing abo ut 300 c h ips . 
The r e :::1a i oi ng six slots 

can be used by memory boards. 
These we r e o r igi na lly iopleme n t e d ..nth 800 IlS 

core memories requiring two slo ts for a t o t a l o f either 32 1<. o r 1:!8K of 17 .,bit 

words (one parity bit per word ) . Later memo r ies, u sing SOO ns 4K and lbt 

dynamic MOS RAMs held. respectively, 4SK and 192K 22- bit wo r d. (16 da t a ... ~ 

ECC) per board, thereby allowing a maximum o f ove r 1 liB per pr oc ... or ( t hougb 

physical addressing was limited to 1 MB ) . A batt e r y bac kup syatell providu 

short-term non-volatility for the semicond uc t o r memo r y system . 

Even though the processor card cage has 32 slots . po we r and coolin, consi

derations limit each rack to a maximum of 4 p r ocesso r modules; the Uxill...:li .~ . 

processor configuration requires 4 rack s. 

2 . CPU 

The stack- oriented CPU • implemen ted \.11th Schottic.y 'r.'"'_ lOllc, 1 • .:Sri ' .. t::. ~r 

a microprogram. which resides in a 32-b1t \.Ii de ROH- bas~d cont.r~l 

control architecture allows addressing of u p 4K cont.rol \.:orc!s. 

S12- word sectors . The Tandem 16 instruc t ion S~ t occupies lK 

~Copyright 1982 rTOM I • nt 1 Co •• POR 14 15 • Los Al tos, CA 9 ... ~22. '!e1.("'lS ) 9 .. ~- ... 5:S 
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EXHIBIT III-6 

TANDEM SYSTEM PHYSICAL ORGANIZATION 

-~ 

.~-

8888 

I --- I --- I - I - I -- -- -- -, 

Source: Tandem 
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decimal and floating point arithmetic requires 512 words more. 

The two-stage pipelined micro~ngine has a cycle time of 100 os. All 

microinstructions take two cycles to execute; but, becaus~ of t he pipelining, 

one completes every cycle. 
The basic macroinstruction set consist of 173 

instructions, each 16 bits wide. 
These include arithmetic, l ogic, data move-

cent, block move/compare/scan , shift, branch, bit deposit, stack manipulation, 

interprocessor SEND, procedure calls and exits, and privileged control instruc-

tions . Decimal arithmetic instructions handle 4-word operands, .... hile the 

floating point inst r uction set can manipulate "standard" 22-bit plus sign 

fractions or "extended" 55- bit plus sign fractionj the exponent is 9 bits long. 

Sixteen interrupt levels provide indication of such events as the receipt 

of a message from the inter processor bus; the completion of an I /O operation; 

memory error; interval timer time out; page fault; privileged instruction 

violation; et:c. Several events can cause microioterrupts, which are fidded 

entirely by the microengine, without operating system involvement. An exacple 

is the receipt of 16-word message segments ("pac.kets") over the Dynabus; only 

when the message is completely received will the operating system be alerted by 

an interrupt. 

Eight general- purpose 16-bit registers are treated as a Mw-raparound
M 

stack, which is used io most arithmetic operations . These registers are also 

used to hold updatable parameters during bl k I I oc moves c.ompares scans . 

3. Addressing and Virtual Memory 

Four address spaces are support:ed by the Tande~ system , as shototn in 

Exhibit 111-7: user code, user data. s d yste:n co e, and syste:!. data. ~ach 1s 

64KW (128KB) long. One of these virtual spaces is autooatically selected by 

depending on whetht!r the ...... -ory f the processor, ........ re erence is for data or for an 

instruction fetch, and on whetht!r the processor is in the systeo or user mode. 

Dynamic address translation • supporting demand paging operation, is e=p-

~Copyright 1982 ITOM Int'l Co ., POB 1415 
J Los AltOS, CA 94022. Tel(':'15)948-~S16 
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EXHIBIT III- 7 

TANDEM 16 LOGICAL MEMORY ADDRESS SPACE 
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Source: Tandem 
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Phys ical memory a ddres s es are 20 bits long, 
alloY"ing a aaxim.UlII of I 

l oyed. 

million words ( 2 MB ) per processo r. 
Four phys ical transla r ion tables l hard .... au 

maps ) are provided, 
one f o r each vir t ual space, to t r anslate logical addr!Slu 

issued i t hysical memory addresses . 
by the running program n 0 p 

Each Clot? C::Jn~ 

tains 64 capping regis t ers , 
o ne fo r each II<. word ( 2K!) page in the corrupOll'" 

ding virtual space . The ma ps a r e implemented in fast ( 50 ns) bipolar stati, 

RAMs, so that translation overhead does not lengthen the 500 :1S basic mtlIOry 

access time. 

Each 16- bit mapping registe r con t ains a la- bit physical page nu=ber, cd 

three control bits. The physical page nueber is concatenated with the lo~ 

order 10 bits of t he 10glcal a dd r ess to fo ro t he 20-bit physical address . t!:e 

high-order 6 bits of t h e 10gl ca l address are used to select one of the 6-

mapping registers. The control bits a r e : Absent ( page is / Is not in .aio~-

ry ) ; Reference ( page has /has no t been accessed for read); and Dirty (pale 

has / has not been written int o) . Thes e control bits allow the operatiD.& systU 

t o maintain a demand page d envi r onmen t wi t h hast - recen t ly- u.ed ( tRU) pale 

replacemnet algorithm . 

No special protectio n o r a c cess con t rol scheoe is it:lple=ent~d in the 

mapping registers. 

The code segment is unmod if iable (i . e.. 1 - ) h b conta ns pure" code. cere 1 

facilitating reentrant, sharable, and eve n recursive code . Sranch addressu 

are within a 256- word range ce nte r ed on the current value of the prolru 

counter. Procedures are class ifi d e as either non- privileged or privUeged, t~ 

latter being callable fr om procedu r es currently executing a. privileged. 

"Callable " procedures. a t hird cla ss, can be call.d f rom non- privileged pNer 
dures, but execute in the pr ivileged mode, 

making operating s yste.:. servittS 

accessible to non- priv ileged us ers . 

The data segment can be f 
r e erence d in a va rie t y of ways, dependiol on the 

ClCopyright 1982 ITOM Int' 1 Co . , POB 14 
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structure of the address portion of the instruction word, as shown in Exhibit 

111- 8. One extreme of this data space holds a global data area (to be shared 

by all subprograms of a particular task); addressing relative to the base of 

this global area is called "G-relatlve". The other extreme holds a I:lemory 

stack (not to be confused with the register stack) . The base of the stack, 

kept 1n the "s" register, may be redefined (upon subprogram calls, for example, 

as shown 1n Exhibi t 111- 9). and "S-minus" addressing 1s relative to this base . 

Between the two extremes is a local data area, whose base is 1n the "L" regis-

ter and can also be redefined . "L-lI11ous" and "L-plus" add ressing allows 

accessing items above and below this base. This area is accessible only t o the 

currently executing subprogram . The "SG-relative" (system global) is reserved 

for privileged program and system use only. Indirect addressing allo~s access 

to the full 64KW extent of the data segment . Indexing is also supported . 

~ Interprocesso r Communications 

The Dynabus actually consists of t ..... o independent buses, dubbed the "X" and 

"yH buses . Access to each bus is arbitrated by one of t ..... o independent central 

controllers, ~hlch contain about 30 chips each , and ..... hich are logically and 

physically independent of any pr ocessor in the system . These controllers are 

redundantly po~ered, like the I/O controllers (see below) . 

Each bus controller interfaces to all processors via t~o sets of point-to

point connections, radiating from the controller . These connections distribute 

the clock signal which facilitates synchronous Oynabus operation, as well as 

the signal which grants bus access . 

multiplexed fashion. 

Access is granted 1n round- robin, time 

The clock rate is 150 ns for configurations of up to 8 processors, and 200 

ns for larger configurations . Since the X and Y buses are 16 bits wide, these 

translate into 13.3 MByte/sec and 10 Mbyte/sec bus transfer rates for the 

~Copyright 1982 IrOM Int ' l Co . , POB 1415, Los Altos , CA 94022, Tel(415)948- 4S16 
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EXHIBIT IlI-B 

TANDEM 16 DATA SPACE ADDRESSING 
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EXHIBIT III- 9 

MEMORY STACK OPERATION 
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smaller and larger p~ocesso~ configu~ations, respectively. 

Performance measurements at Tandem have suggested that in a 10-processor 

system, under certain "worst case" condition, 
the Dynabus is utilized at only 

about 15% of capacity. 
Neve~theless, competitors harp on the fact that the 

Oynabus canies checkpoint traffic, "I'm alive" messages, and page fault 

traffic, suggesting that the Oynabus is potentially a bottleneck . 

Each processor in the system attaches to both the X and Y buses through 

the Oyqabus control section (Exhibit III-lOa) . This control section contains 

three, 16- word, high- speed buffers: one for outgoing data, which can be routed 

to either bus, and one each for incoming data from the X and Y buses. The 

central bus controllers are not shown in this exhibit. 

A processor begins to transfer data through the bus in response to the 

SEND instruction, which specifies the bus to be used, the receiving procelsor, 

and the number of words to be transmitted. Up to 65,535 words, in -packets
N 

of 

16 words each, may be transmitted under a single SEND instruction; but the 

sending processor remains "hung" in the SEND instruction until the traDsfer is 

complete. It is this processor "hang" which causes system throughput degrada

tion under the check pointing system, not the Oynabus bandwidth ( which is under-

utilized, as indicated earlier). However. the SEND instruction I, 

interruptible at the 16- word packet boundaries. 

A processor must be preconditioned by its operatlng systec to recelve data 

from the Dynabus. This is done by creating an entry in the Bus Rec.eive Table 

(RRT; see Exhibit III- lOb). This entry tells the CLicroengine \.Ihere to store 

the incoming packets, and ho\.l many to expect. 

Each packet consists of 14 data words , a packet sequence nU.:::l.ber "'ord, and 

an LRC check ~ord. The sender puts the pa.cket in the output buf:er and rt.-

quests a bus transfer from the controller. Upon being granted bus access, it 

The rec.eiving processor stores transmits the packet. it away in the receiving 
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EXHIBIT III-iO 

DYNABUS CONTROL 
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h 
-<croeng i ne wic h a mi c r o i n t er r up t whe n the packet has bet!! 

buffer, alerting t e ~ 

completely received. 
The microengl ne chen s t o res the pa cke t in ~in I:eoo ry, as 

indicated by the aRT entry, alerting the o pe r a t ing syst~ via a IUc r o in t errupt 

upon message c ompletion or abnorcal t e rminat ion . 

"Hang ups" as a result o f bus tra nsmis s ion ,Hfficulties are broken through 

a timeout value, s pecified with t he SEND ins truc t ion . Several levels of lnter· 

processor communications prot oc o l exis t. In gene r al . the sof tware ukes the 

decision on which bus to use . and im pl e ce n t s e r ro r r~cove ry . The hard· 

ware / microengine execute packet t ransfer and de t~ct and r epo rt bus t r ans1llisslo~ 

errors. 

Because of the duplicatio n of bu ses, bus con e r olle r s , and CPU- controller 

links , t he probability t hat the failu r e of any of these components 'J1.11 bring 

the sys tem down is extreme ly r e mo te. Fur thermo r e , t he r e is no possibility that 

a failed CPU wil l monopolize either bus . 

5 . Power Distribution 

As shown in E-·1b1t III-II, e ach pr ocesso r d 1 A.U moue is independentl}' 

powered . This allows each modul e t o be individually powe r ed do\ltl tor repairs, 

without affecting the remainder o f the system . 

The I / O card cage c ontains 32 slo t s, t o accomodat~ the I/O controllers, 

which range from one to 3 boards each . Each I/O slo t is redundantly povettd 

from two processo~ power supplies; s hould one po~e r supply fall. or be 1~llt 

down for removal of a faulty proces so r , enou gh power is still available tros 

the other supply to support the I /O controlle r. Each I/O slot can alia be 

switched off from its supplies without affec t ing the rest of the .ystu. lhou!d 

it become neces sary t o repair a f ai l ed I/O con t roller . 

Each power supply has an i nterru pt lble section , 'olhich loses DC poller .. ~ 
the AC supply fails , and a non-interruptible section . ..hlch can be 
<otth and Io1hich 1s used to power the Ql!Qory 

a battery backup syst em , 

~Copyright 1982 IrOM Int'l C 0., PO B 1415 . Los Altos , 



EXHIBIT III-ll 

POWER DISTRIBUTION - NONSTOP II 
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Hemory can be kept. alive fr om 1 .5 to 4 hou r s, 
depending on the type fond taou:1t 

of oemo r y . 

Sto rag e 
30 of "ride- through" AC 

capaci to ~s provide some msec 

l oss . f I i 1 i s gene r ated when 5 msec of r egulated power re::.ak, 
A power- ai s gna 

h d f pe r iphe r a ls o r cutting in of • In,,· .. ' 
this allows orderl y 5 ut own o· r 

generacor. Power up sequencing on disks is done th r ough independent c.1rc:u1ts, 

rather chan the more typical da i s y- chain a r rangement , so that the hllure of 

any one sequencer cannot af f ect t he r emaining disks . 

Processor boards. I /O c ontroller s , power supplies . and tan. Mve bu~ 

designed to be readily a c ces s i ble and removable \lith a min1111um of tools. 

( Thumb screws are used where ver p r a ct ical) . Processors and I / O c.ontrol.len ~J 

be added on line, eith er following a repair, o r to expand the 'ystu, 

( However, system generatio n is r equired to make the syste.::l ...... re of che :rJ 

r e s ources ) . 

1/0 controll~rs are e quipped wi t h a special PON ( power on) c.1rcult ~1cl: 

permics their reinsertion ( f o llOwing r epai r, tor instance ) \lithout lentrat~ 

transients on the I /O buses. This c i r c u it also generates "I'm. re.dy · Incarr\ljit 

t o one of the two CPUs to which t he controlle r 1s attached . 

h Input/Output 

The I / O channel inco rpo r a t e d in each p r ocesso r module is • 

med, DMA, block multiplexed channel bi 1 , capa e of addressing up to)2 C: Qlltr~ 

units controlling up to 8 dev i c e s each . The channel ca:l !:laintatn data tra:I ~' : 

at the full m2mory bandwi d th of 4 Mbytes / sec . 

priority over CPU and Dynabus accesses. 

Channel acce •• t o -.=.ory U dl 

Each of the 2 56 possible I / O deVice s h 
as a dedicated two-"''Ord ~ntr111l t!:l: 

lOC ( I /O Control ) table in t he s ys tea dat a Space . This entry co nt&1CS t .-:t 

logical address of the I /O bu f f e r Wi t hin th e system data space \lit h ... 'b1':'~ t~f 
transfer is to take place , and a 12- bi t b 

yte count; thus the =axi=um 

~Copyright 1982 ITOM Int'l 
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can be transferred in one I/O operation is 4KB. The channel moves the 10C 

entry into its active registers at the start of a transfer. When the byte 

count is decr~mented to zero, or upon abnormal termination, the channel alerts 

the operating system via an I/O interrupt. 

supported . 

Command and data chaining are not 

The channel communicates with the controller over a 16-bit wide I/O bus, 

with associated cont r ol and status signals. A watchdog timer in the channel 

prevents hangups due to controller failures, or attempts to address non

existent controllers. 

All I/O controllers are buffered . Those with buffers of more than 32 

bytes reconnect to the channel when their buffers are stressed past a program

mable threshold, and transfer data in burst mode until they reach zero stress 

(buffer full on output , buffer empty on input to the computer) . At that time 

they disconnect, allowing the channel to service other controllers. The con-

troller interrupts the channel upon transfer completion, error condition, or a 

variety of such events as disk pack being mounted. 

A priority system, established by jumper wires at each port of each con-

allows the channel to respond to multiple controller interrupts troller, 

honoring the m06t urgent ones first . Priorities are actually enforced 

by 

by 

having the channel poll the controllers for interrupt requests. The channel is 

able to resolve all 32 controller priorities in just two poll cycles. 

All controllers are dual ported, and are each attached to two I/O chan

nels, i.e. to two processor modules ( Exhibit 111-12). The ports are indepen

dent in that no chip failure in either port can bring down the other. Each 

pOrt has a 5-btt, configurable "controller number". 

In normal operation, a controller is "owned" by one of the two processors 

it is attached to. Ownership is determined by the status of a control bit, 

CCopyright 1982 ITOM Int'1 Co., POB 1415, Los Altos, CA 94022, Tel(415)948-4516 
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EXHIBIT IlI-12 

CONTROLLER OWNERSHIP CIRCUITRY 
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internal to the controller. In the exhibit, CPU 0 (left) owns the controll~r 

through port 11 3 . The other port (1117) w11l return "device owned by other side" 

status ii processor 2 attempts to access this controller . 

However. ownership can be changed, should port 3 fail , by having the 

operating system in CPU 2 issue a "take ownership" 1/0 command to port 17 . The 

port is sensitive to this command even while inactive. A processor can also 

issue a DISABLE PORT command if it determines that the common section of the 

controll~r, rather than the port, is malfunctioning. This command will discon

nect the port logically, but will not force ownership automatically on the 

other port. 

Buffer address, byte count, and direction of transfer are kept in the 

channel, rather than the I / O controller, to eliminate the possibility that a 

controller failure would bring down both processors to which it is attached . 

this can happen, for instance, if the controller kept the byte count, and that 

register stopped decrementing on input. The controller would then continue to 

write data into memory, eventually wiping out the operating system in that 

processor. The other processor, upon taking ownership of the controller, would 

suffer the same fate shortly thereafter. 

7. Mirrored Disks 

Since the disks carrying the data base are the most critical elements of a 

transaction processing system, Tandem provides added availability features for 

its disk systems. 

The disk controller employs a Fire code, which permits detection and 

correction of error bursts of up to 11 bits. Like all other controllers, the 

disk controllers are dual-ported, and each attaches to two processor modules . 

In addition. the disks themselves are dual- access, with each drive accessible 

from two controllers (Exhibit 111-13). This allows data to be accessed despite 

the failure of a controller. processor, or power supply. However, should the 
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Typical Path 

Path After Failure =3 

. 

Source: Tandem 

EXHIBIT 111- 13 

MULTI- ACCESS DISKS 
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disk drive itself, or its power supply, fail, data will be lost . 

To protect against this possibility, the user may declare any disk volume 

(encompassing one or more spindles) to be "mirrored". In response, the system 

w111 automatically maintain a "1!lirror image" of the original volume on another 

set of spindles . Each time the user executes a write to the designated volune, 

the system will ~rite the same data to the "mirror image" volume as well . This 

is facilitated by the 4KB buffer in the disk controller : the data can be reused 

out of the controller, rather than by executing a second I/O ope ration out of 

the channel. 

Read accesses are satisfied from either volume . The disk whose head is 

nearest the desired data is selected. Normally, the system assigns to each 

volume of a mirrored pair the responsibility for satisfying read accesses from 

either the outer or inner half of the disk, reversing these roles every 10 

minutes or so (to enhance early detection of write errors). 

Should one drive of a ~rrored pair fail, the surviving disk continues to 

support all access requests . When the repaired drive is returned to service, a 

copy utility is initiated by the operator . This program restores the repaired 

disk to mirror condition by copying to it the content of the surviving disk . 

Copying proceeds in operator- specified segments . During a segment copy, write 

acce/s to the affected tracks is temporarily blocked. As soon as the s~gment 

is copied, mirrored operation (both read and write) relative to that segment is 

resuroed. 

D. NONSTOP 11" 

1. Introduction 

Like a nueber of minicomputer companies ten years earlier, by 1981 Tandem 

and some of its customers - - ~ere chafing against the limits of its 16- bit 

processor architecture, especially in terms of its limited addressing capabili-
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ties. 
Typically. the first program t o feel t he pinch 15 the ope rat ing 'me: 

since usually is the largest pr ogram wr i t ten fo r • giveo. .!'.ta. :, 

as we l l 85 t o i nt:odu ee a nU::1be r of t.nhance:t~tJ, 

The aajo r dHhrtQ.C!1 

alleviatt! this problem, 

Tandem unveiled the NonSt op II'" s ystC!;m in Ap r il, 1981 . 

between the NonStop II a nd t he previou s Tandem systems are 

Exhibit 111-14 and furthC!;r outline d i n t~e following sections . 
• _______ ~ ___ ~~_~ __________ _ ~a~ . _____ • __ __ _ • _ _ •• _ __ ···_--- .- . ... ......... -.- . 

EXHIBIT 111-14 

MAIN DIFFERENCES BETWEEN NONSTOP II- AND URLI.ER TANDEM STSTn'.s 

FEATURE 

Maximum size and type of 
control store (32 bit wide ) 

Main memory technology 
MeclOry speed 

Instruction Repert oire ( inclu
ding optional decimal 

and FLP arithmetic) 

I /O Channel max . burst rate 

Logical addressing 

Extended logical addressing 

PhYSical memory addressing 

Hardware maps ( 64x16 bits ) ea . 

TANDE..'i 16 

4 KW ROM 

16 Kbit 
50U ns 

248 

" Mbyt u/lec 

4 64KW (l28Kll) 
a dd r es •• pac •• 

None 

20 b its 
(l 1I1111on word, ) 

4 

4 Kll 

"0 

SONSTOP II 

6 .. Xbit 
.. 00 c. 

S ~bytu/ .. c 

6 tI; .. l" .. (l2!U) 
addr .... pac .. 

)0 bita loa" 
8,19: ""'lItI~: 
6 .. 1,'.' uch pu 
proe ... or 
(1 blUloa by:tt l 

:!:.3 bl:t 
(8 aill10n : .. c~!J 

16 

6" ItJ 
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2. Extended Addressing 

To solve the limited address space problem, while maintaining compatibili-

ty with existing systems, Tandem evolved the classical "extended addressing" 

solution, of which numerous variants have been previously implemented by other 

minicomputer manufacturers facing the same dilemma. 

First, the addressible range of real memory has been increased from 1 

million words to B million words, by using 13-blt (rather than 10-bit) physical 

page numbers in the page tables. (The physical page number is concatenated 

with the IO-bit word address from the logical address to form the real add-

ress) . 

Next, the number of "standard" address spaces has been increased from 4 to 

6. The two new spaces -- the user library code s~gment and the system code 

extension segment -- are indicated by a new bit in the "environment register" 

(program status word). This bit has been added to the two existing ones to 

allow selection between user and system segment for this added space. This 

doubles the operating system's code space . The additional user code space is 

tenned "library" to designate its main intended usage . 

Finally, an "extended addressing" mode has been added, utilizing addresses 

occupying twO 16-blt words. Extended addressing allows read and write (but not 

execute, nor branch-to) acc~ss to a to t al of 8,192 segments of up to 64KW 
• 

(128KB) each, totaling 1 billion bytes . Some 16 new instructions, utilizing 

extended addressing to load, store, move/compare/scan, and checksum compute, 

have been added to the repertoire . 

Extended addressing is available to both operating system and users; but, 

whLle the system -- the main intended user -- accesses the extended segments in 

absolute fashion, user's extended access is always relative to a base register, 

set by the system at the time it dispatches control to that user. A companion 

limit register defines the upper limit accessible by this user . This is the 
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classical "base and limit" register scheme, employed in the mid - 1960's by CDC 

and Univac large mainframes, among others, here applied in the virtual @nvir~n-

ment . 

The effect of t he NonStop II extended addressing is to create, for each 

d dd S space comprising of 4 "standard" code 5eg-
process.2.E" a segmente a re s , 

ments , 2 "standar d" data segm.ents, and 8186 "extended" data segments. The 

first six segmen t s within this space actually correspond to the six MstandardM 

segments, i . e . those accessible normally through maps 0 - 5 . Of the remaining 

8186- segoent address space, which is accessible only t:-trough the extended 

addressing capabili ty, each user is assigned a contiguous block. defined by 

system- controlled base and limit values. 

Large logical address spaces suffer from a major drawback: tOO IIUlny map-

ping registerS are required to hold the translation information. The classical 

solution, in t roduced by IBM in 1972 with the first virtual memory versions of 

the Sys t em/370, is to store the translation tables in main memory . 

Tandem implements t he same solution. A main memory resident MSegcent 

Table" contains a two- wo r d entry for each defined segment. The entry includes a 

pointer to the beginning of t he page table, which may have up to 64 one-",'Ord 

entries . These entries in turn contains the phYSical page number for each of 

up to 64 pages in this segment. Note that, should all 8192 segoents be defined 

and contain 64- page segments, the amount of memory needed to hold the seg-...ellt 

table and the page t ables would be well over 1 MR. 

Main- memory r esident s~gment and page tables r@quire several additional 

memory cycles fo r each !:lemory reference; even more in Tande~'.s case, because 

each page entry fo r a segment in extended memory is tva words long. 

solution was to use a "translation lookas1de buffer M or UB , • high-speed 

cache, to store t r anslation data for a few of h t e most recently accened pages. 
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Since the TL8 cannot contain all of the translation tables, it is necessary to 

provide a mechanls~ to establish whether the translation data for the present-

ly-issued logical address is in the cache. This is done by storing a "tag" 

along with each cache entry, the tag being soce number of high order bits from 

the logical address . To avoid a linear scan of the entire cache , two tech-

niques are available . IBM chose to make the ILB associative , so that , given a 

tag. the cache entry matching the tag can be quickly found or its absence 

established. 

Tandem , too, uses the translation cache idea . Map 15 (the highest num-

be red of the 16 hardware maps) serves as that cache. Rather than make an 

associative cache, Tandem uses another classical, simpler approach . This 

involves limiting the cache locations in which a particular segment could find 

the translation data, by making this location directly deducible from some of 

the bits of the logical address (actually the five low order bits of the page 

number). The presence or absence of the desired translation data can then be 

quickly established by indexing into the cache as indicated by these five bits. 

and comparing the tag in the cache to that specified in the logical address . 

Exhibi t 111-15 illustrates the translation process involved in the NonStop 

11 extended addressing . The low S bits of the page number from the two-word 

extended logical address are used to index into both halves of Map 15 . fetching 
• 

the tag along with the physical page number. The tag consists of the rema!ning 

high order bits of the logical address: all of the segment number, plus the 

high-order page number bit. This allows unambiguous determination of whether 

the physical page number indeed corresponds to the one belonging to this seg-

alent . Should the tags match. the physical address can now be completed as 

usual, by concatenating the 13-bit physical page number with the 10-bit logical 

· ... ord address. (Byte accesses are handled by the instruction p~ocessing unit 

after the word has been accessed) . 
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EXHIBIT III-IS 

NONSTOP 1I REAL ADDRESS FORHATION 
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However, should the tags not match, or the examined cache location be 

empty, the full translation process must be excuted. This involves indexing 

into the main-memory resident segment table through the segment nucber from the 

extended logical address. No translation is involved in reaching the segment 

table; this table resides in a fixed, contiguous main memory area. 

The two-word segment table entry specifies where the page table for this 

segment is to be found. It could be in one of the 16 hardware maps, or it 

could still be in main memory . If the latter, the page table origin, pointed 

to in the segment table entry, is first located through the appropriate map; 

the corresponding page table is then indexed into by adding the page number 

from the logical address to the page table origin. The physical page number 

can now be accessed. It, along with its tag, will be stored in the appropriate 

cach~ location, displacing the present cache entry (if not eopty) back to its 

appropriate page table . At the same time, the physical page number is used in 

the standard way to form the 23-bit real memory address. 

If the logical address was issued by a user program, it is first checked 

against the limit value, and, 1f within the 11mit, it 1s then relocated by 

add1ng the base value. Both base and limit values are kept 1n Map 14. 

3. Other Enhancements 

A number of other enhancements in the NonStop II were indicated earlier in 
• 

Exhibit 111-14. 

The control store size has been increased to 9KW, possibly accompanied by 

a segmented addressing scheme to allow the microcode to make use of the added 

space. Writeable control store (WCS), rather then ROM, is now mainly used. 

This allows future microcode enhancements to be icplemented 1n microcode with-

out requiring a retrofit of all the installed machines. User customization 

through the WCS is ~ permitted by Tandem. Inst~uctions to read and write the 

WCS bave been added . Cu~rent control store utilization is as follows: 
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Baaic instruction set 
Optional instructions 
Diagnostics (DSP) 
Accelerator 
Spare 
TOTAL 

2,736 
1,520 
l,31:S8 
1,292 
2,278 
9,216 

By using 64 Kbit memory chips of 400 ns access time ( rather than SOU ns, 

16 Kbtt ones), mo!mory boards holding 2 aB each (introduced in April, 1982) have 

been made possible. In addition, the faster memories allow a 25% faster I /O 

channel transfer rate of 5 ME/sec, rather than ~ MB/sec. 

In addition to the extended addressing and WCS instructions, other 

instructions have been added for a new total of 285. 

The number of hardware maps has been increased from 4 to 16. The first 6 

are used to hold the translation tables for the new "standard" 6 segMnts . 

Maps 6 through 13 are used as general purpose buffers for 110 and other pur-

poses. Map 14 is used by the system, while Map 15 serves as the II!.xttnded 

addressing translation cache, as described earlier. 

Buffer size in the disk controller has been increased from 4 KB to 64 K!, 

to improve the efficiency of disk I/O. 

~ Operations and Service Processor 

The Operations and Service Processor (aSP) is a major ne1J feature of the 

NonStop II. Housed in a separate desk, as shown in Exhibit 111-16, this ~o-

based processor, with its CRT/keyboard terminal, 64KB RAM and t .... o 5.2SM floppy 

disks can assume t~e functions of a system control console. In addition, it 

supports both local and recote system diagnostics and Qaintenance activities. 

The OSP communicates with the DOT pro-.ssors ld U bo d ... • res ing on the CP .r 

containing the 110 channel and the control store ("CCD board"). over a daiS, 

chained, serial link. These DOT processors ar. -.pabl. f '- of monitoring statuS 0 

the Dynabus interfaces, I/O channel proc~Ssor , meao ry , and CPU. The.)' can be 

used to put the CPU into a single-step mode, and monitor the contents of all 
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EXHIBIT IIl-16 

OPERATIONS AND SUPPORT PROCESSOR ( aSP ) 
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registers before and after each step . 

The OSP includes a built- in mode~, which can be used to transfer systec 

control to a remote terminal, or to another, remote OSP. This facilitates 

recoto:! trouble shooting, and could potentially be used to control remote, 

unattended Tandem systems. The OSP can communicate with up to 16 NonStop II 

CPUs. 

E. PERIPHERALS 

Until recently, the main disk drives offered with the Tandem systems vere 

the model 4105 64MB (Cont rol Data 9762) and the model 4104 240MB (AQpex 9300). 

Both are 3330-technology, removable-media, dual-access units, meant to run vlth 

the dual ported 3103 controller, which can handle up to 8 drives. 

In late January, 1982, Tandem added a Fuj i t5u- made , 14" non- removable, 

128MB unit. The model 4110 includes the cabinet and the top drive, while the 

model 4111 is the second drive which fits in this cabinet. 

For the NonStop II only , Tandem introduced, in April, 1982, a 540MB noo-

removable disk , model 4116. Four such drives can be attached to the 

controller . 

At the same time, Tandem introduCl!d the model 5106 tape drive, along with 

a new four-drive controller (model 3206) for both NonStop and NonStop II 5Y5-

tems . This t d - density unit (6250GCR/1600/800 bpi) augments the existing 

800/1600 bpi drives . 

New printers introduced in January, 1982, include a 340 cps c.atrix printer 

(model 5520), along with 600 Ipm and 900 Ipm band. printers (models 5513 .na 

5514, respectively), all from Dataproducts. 

User terminals were originally Lear S1.gter Am13 Hglass t<!letypes M

, tear 

Siegler page- mode ASCII display terminals and DEC 1 , wr tet" II printing tenninah . 

In 1980 , Tandem switched to the model 6520 , a microprocessor-driven, "s~rt" 
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Zentec terminal, customized to Tandem specifications . 

In February, 1982, Tandem introduced a new 15" display terminal, the model 

6530, designed and produced at Tandem ' s newly-established terminal products 

facility i n Austin, TX. The Z80A- based terminal supports local editing fun-

ctions, and incorporates multilingual character sets, and such ergonomic 

features as non-glare, tilt-and-swivel screen and detachable, low-profile key-

board with palm rest . These features are increasingly being legislated as 

mandatory EDP system requirements in a number of European countries . 

In addition, in the conversational mode, the terminal can store 300 lines 

of 80 characters each. In block mode, the terminal can store locally up to 8 

pages (2Sx80) of display information. This improves data access time for the 

operator, and enhances the efficiency of data transfer between the terminal and 

the computer. Synchronous or asynchronous communications 1n half- or full-

duplex mode is supported. RS232C or current-loop interfaces are available. 

The promotional literature suggested that the terminal supports the X. 2S stan

dard in the conversational mode, although early spec sheets did not mention 

this feature . Reverse video, brightness control, protected fields, built-in 

diagnostics and parity checks on internal data paths are also featured. 

F. GDARDlAN- OPERATING SYSTEM 

~ Design Coala 

The present Tandem operating system, Guardian-, introduced in 1977. An 

earlier attempt, dubbed T/ TOS (for Tandem Transaction-oriented Operating Sys

tem) was offered for a short time only . 

The design goala for Guardian were (a) to support fault-tolerant system 

operation, 1n which the failure of anyone subsystem has no impact on the end 

user, snd (b) to support the extensible hardware architecture while striving to 

isolate the end user from configuration details. These can be stated more 
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explicitly as follows : 

o The operating system should remain operational after 
detected subsystem or communications link (e.g . Dynabus) 

any single 
failure . 

a The operating systeo should allow any module or link to be r~paired 
and returned to service on 11~e. 

a The operating system itself should not negat~ the increased hardware 
availability by introducing softwar~ bugs . 

o The operating system should support all possibl~ hardware configura
tions, r anging from a minimal t~o-processor system to a fully expan
ded 16- processor node. 

o The operating system should strive to isolate applications programs 
from configuration details, so that, for instance, the 109S or r~co
very of processors should not require changes in users' programs. 

The following sections describe how th~se goals were met in the initial 

operating system. Major conceptual extensions introduced later, especially the 

Expand- networking capability and the Transaction Monitoring Facility, are 

described separately. 

2 . Processes 

The key ideas for the system, borrowed primarily from the work of Oijkstra 

and Brinch Hansen, revolve around the concept of a collection of processes 

communicating strictly through messages. 

A process is the sequence of events resulting from invoking a body of 

executable code and its associated data segment(s). Executable code residing 

on disk could be turned into many processes by loading it into difterent 

process~ , or into a single processor at different points in time. 

Under Guardian, a user or system process is initially crl!:ated in a 

specific processor and may not execute in another processor. Each process 

carries a specific execution priority (assigned by the user or by default ) . 

Processor time is allocated on the basis of the.e priorities. 

Semaphores (similar to Dijkstra's P and V) ate used to synchronize usage 

of serially- reusable resour"e. ""thi '- WJ.. n a processor. Event flags are used to 
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signify such l ow-level events as power on or message receipt from th~ Dynabus; 

a process may WAlT upon one or more events, and is AWAKEned when one such event 

occurs. Event signals for a process are queued s o they are not lost if the 

process is not WAITing for them . Events are primarily local to a given 

processor, 

processor . 

although the "message received " event is caused by another 

A process blocks (suspends) itself when WAITing for an event , f r eeing the 

processor to serve the next highest pr io r ity r eady process . A watch- dog timer 

can be invoked upon each blocking, t o assure that the process is informed if 

the WAITed-on event does not occur as expected . 

Each process in the system has a unique iden t ifier , consisting of t he 

processor number and either a sys t em- generated time- stamp or a use r-assigned 

character string, so that it can be r eferenced on a system- wide basis . The 

monitor (see below) rejects duplicate user-assigned names . A node number is 

added to the process identifier when the system consists of multiple nodes ; a 

node is the two-to- 16 processor Tandem sys t em . Each processor can support up 

t o 256 processes . Wheneve r a new pr ocess is cr eated anywhere in the sys t em, 

its name is made known to all pr ocessor s via t he message system (see below) . 

Each processor essentially con t ains a copy of the Guardian oper ating 

system , consisting mainly of such resou r ce tables as the logical device t able 

( tDT) , and of such system processes as the monito r process, which is 

responsible for process scheduling, the message system, and fault - recovery 

management; and the memory manage r , wh i ch is responsible for supporting the 

demand paging environment . 

1.:.. Messages 

Processes communicate wi t h each other strictly by exchanging messages 

through a well-defined protocol . This applies t o both user- to-use r communica-
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tions, as well as to all I/O requests, which are handl~d as user-to-! 

process oessages . Communications through shared memory is strictly prohi 

since it d~feats the main purpose of the oessage system, which is to ~ 

fault propag3tioo, isolate processes from configuration details, and all 

line resource removal and return. Similarly, processes cannot manipul2 

devices directly; they can only send messages to the I / O driver process ~ 

sibl~ for the device. 

The message system is maintained by Guardian. and is not d: 

accessible to the non- privileged application programs. Instead. such pI 

invoke specified operating system entry points, which in turn ar~ al 

invoke the privileged message system primitives. This assures th. 

operating systea is fully in control of the message system. and can thl 

implement error recovery procedures upon detecting message failures. 

Based on its knowledge of the location of the destination prot~s! 

system will select the appropriate message route. Messages between pr , 

in the same processor are exchanged through memory buffers; messages 

processes residing in different processors are exchanged over the Oyn.bu 

in the networking expansion to be discussed later, over communications 1 

Each process has a message queue, where messages sent to it by al 

processes are kept. Incoming messages can be queued in either FIFO or 

priority order, at the discretion of the receiving process. 

A message consists of a request for service and a reply by the 

process. This 

message exchange, 

terminology derives from a model of the most frequent t 

in which the requesting process is an applications p 

while the destination process is an I / O driver or another typa of 

program (which may be user-implemented). However, the sa:ne message p 

applies to application- to-application and primary-to-backup (sae below) 
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nieations . 

If a process wishes to create a new pr ocess, for example, i t calls the 

system procedure NEWPROCESS, which in tur n sends a message to the O1onito[' 

process in the processor in which the n~w pr ocess is to be created . The sender 

WAlTs while that monito r process retrieves the message from its queue, cr~at~s 

the new process, and responds with a reply, containing either the new process 

identifier or an error indication; at which t ime the sender is AWAKEned. Note 

that a reply (positive acknowledgement) is requi red for each logical request, a 

key provision in the support of fault-tolerant operations . 

Each processor maintains a Bus Receive Table (BRT) for incoming data from 

each other processo r. The bus protocol, implemented mainly in the micrcode, 

involves packetizing Qessages into 16-word packets . Each packet carries the 

sender's and receiver's processor number, a packet sequence number, 13 data 

words, and a checksu~. The receiver copies the packet into the memory buffer 

pointed to in the relevant BRT entry, and, if the packet is er r or free, acknow-

ledges its receipt, and updates the BRT entry . An acknowledgement is an un-

sequencl:!d. "datagram" type packet; it can also be "piggybacked" onto some 

control packet that is part of another request . 

Errors are not acknowledged, but are de t ected by the sender upon failing 

to get an acknowledgement within one second of transmission. Erro r recovery is 
• 

the sender's responsibility. 

4 . Process-Pai r s 

The concept of process-pair was devised initially to provide the 

resiliency necessary to recover from processor iailures, and was applicable to 

user as well as system processes. With the introduction of TMF (described 

later), the reliance on the process-pair mechanism at the applications level 

has been eliminated , though the concept remains in effect for such system 

processors as I / O drivers . 
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System-w"ide access to I/O facilities is provided by identifying each such ~ 

facility with a unique logical identifier, e . g. $OISCl. Actual servicing of 

the 1/0 controller and the requests directed to it is the reponsibility of a 

system-level proc~ss-pair. These two processes, which are created at systt!!!I 

initialization, must each run 1n one of the twO processors attached to each 

port of the dual-po r ted controll~r (see hardware discussion above). 

One of these processes is initially designated as "primary". It has the 

active port, and messages requesting servic~ from this logical I/O device are 

routed by the system to this primary member of the process-pair . As part of 

its nOnDal operation, the primary process ke~ps its counterpart, which is kno~ 

as the "backup" process, informed by sending it messages containing copies of 

the service requests, and other status information . These Clesaages, called 

"checkpoints", assure that the backup process has the data it needs to take 

over control of the device should there be a failure of the primary port, I/O 

channel, or processor. The backup process is quiescent as long as its primary 

counterpart functions properly; the only activity by the backup process is to 

accumulate the checkpoint data . 

A logical device table (LOT), of which a copy exists at each processor, 

allows the monit0r process to determine the destination processor for I / O 

requests. 

running. 

backup. 

This is normally the processor in which the primary I/O process is 

Should the primary process fail, the message can be resent to the 

Although this can be done automatically, the user has t!'le opti:)n of 

handling recovery from such situations; for example, a primary server failure 

while printing checks must not be allowed to result in the printing of • 

duplicate check by the backup process. S1Clilar considerations apply to diSk 

file updates, although that end of operation 1s now largely handled by ~ and 

ENCOMPASS, the data base system . 
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Another system process-pair is the "operator". which is responsible for 

foroatting and printing error and status messages on the designated system 

consol~ terminal. 

5. System Processes 

The system monitor, already centioned, is a process in each processor 

responsible for such functions as process creation and delet10n, time- of-day 

setting, and initialization or recovery from failure , the last two being 

treated in the same way . The monitor is also responsible for sending, every 

second, "I'm alive" datagram packets (no response required) to every other 

processor in the system, and for checking, every two seconds, that such 

datagrams have be~n received from all configured proc~ssors . Failure to re-

ceive the "I'm alive" message causes the monitor to mark, in its tables, the 

cul;>rit processor as being "down". after checking first that its own Dynabus 

circuitry is functioning correctly . 

System initialization, which conceptually is not differentIated from a 

recovery following a fault, begins by "cold starting" the processor attached to 

the primary disk port from the disk . The disk cont~ins an absolute memory 

image of the resident code and tables , with all system processes set at their 

initial states . (Multiple images can be kept to allow cold start despite a 

processor or a disk being down) . 
• 

With one processor loaded, the command line interpreter process is 

created, through which the operator can command the loading of other proces-

sors. The initialization microcode in each processor comes up in a state in 

which it listens to the Dynabus for messages. This is true in the NonStop 11 

as well, ~here this Initial microcode resides in the non-volatile 1K ROM. The 

individual processor reload can also be invoked upon its r~turn to service 

following a failure . 

Once a prOcessor is up. it broadcasts this message to all other "live" 
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h i resource tables. A power-fail d~t~ct 1Jith processors, so they can update t e r 

automatic restart is provided within each processor. 

G. OTHER SOFTWARE - OVERVIEW 

1 d d soft·..Iare products currently Beside Guardlan~. the prlnclpa stan ar 

offered by Tandem are as follows: 

o 

o 

o 

Expand~ networking extensions. 

• d b enc .y.cem, consisting of: Encompass aea ase managem 

- Data Definition Language (DOL) 
- Data Dictionary 
- Enscribe~ file & record managecent system 
- Enform~ report generator 
- Pathway~ communications monitor and screen formatter 
- Transaction Monitoring Facility (TIfF). a data base integrity aBC! 

automatic recovery syste~ 
- Enable- applications generator. 

PrograI:lming languages. with extensions to support checkpointing and 
interprocessor cOmQunications: 

- Cobol (.4.....~SI '74) 
- Fo r tran (ANSI '78) 
- Transaction Applications Language (TAL). a block-structured syste.::1 

language patterned after Algol, with soee PL/l and Cobol like 
features. 

- MUMPS. an interactive system which originated in hospital and 
educational environments on DEC equipment. 

o Communications and other software packages: 

- Exchange"'. a remote job entry (RJE) package supporting IS:i 2780 and 
3780 bisync protocols 

- TIL (Tandem to IBM Link) 
- THL (Tandem Hyper Link). supports Network Systl!:lS Corp . ', 

BYPERchannel- high-speed local area network . , 
- Axcess on- line terminal comounications interface (similar to • 

comcunications access method 1n IBM I1ngo). supporting X.25 and 
three terminal types: dumb ASCII (e.g. tear Siegler AD113 ) , Tande::1 
6520 (Zentec). and the new Tandem b530 (see peripherals discussion 
above). &~270 and TR3271 below are part of Axcess. 

- A}!3Z7u. aUows 3270 terminals to attach to a Tandem svste..tl; also 
supports "pass- through" so these terlUinals can com:t:u~icate ~·ith 
application programs running on the IBM host. 

- TR3271, a package which emulates an IBM 3271 cluster controller on 
t he Tandem system; allows Tandem teminals and application programs 
to appear to the IB:-I mainframe to be 3270 ternlnals. 
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- XRAY~, a performance monitoring and measurement package . 
Transfer~, a generalized electronic mail system. 

- lnfosat"', an interface to a satellite data communications earth 
station. 

SODe of the more significant of these software products are discussed in 

more detail 1n the following sections. 

H. EXPAND'" 

Announced in October, 1978, and first delivered in 1979, the networking 

extension to Guardian, dubb~d Expand~ , is a collection of software components 

which make it possible to connect a number of geographically dispersed Tandem 

nodes into a coherent system . A node in thi s context is a single Tandem 

system, containing 2-16 processors . Nominally, up to 255 such nodes may 

participate in the Expand network . 

The relative ease with which Expand was implemented (it took only two man-

years) is due primarily to the fact that the underlying mechanisms are already 

in place in the basic Tandem hardware and the Guardian operating system . In 

fact, a Tandem system can be looked upon as a local network of independent 

processors. Th~ message system isolates applications proc~sses from the confi-

guration details of this network; and, since the message system is under the 

exclusive control of the operating system, the extensions to include remotely-

located processors in this network are ~elatively straight-forward. 

The major element of Expand is the Network Control Process, which operates 

as a process pair (i.e. with a primary and a backup copy running in separate 

processors) . The responsibilities of the NCP include the maintenance of the 

Network Routing Table, logging of network topolgy changes, and responding to 

certain requests from recote nodes . Only one such process-pair exists in each 

node of an Expand network . 

The actual handling of the communications links between nodes is done by 
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I/O dei'/ers calload Network Line Handlers. In the case of X.2S, there is a 

1 '",hleh manages the link to the packet-switched stng e X.25 access process, 

network, while each vircual circuit is maintained by a separate line handler. 

Line handlers are also responsible ror maintaining Mend-co-end" logical path!l, 

over which messages can be exchanged b~t .... een nodes chat have no direct COCIIIull1-

cations links, by forwarding the message through one or more lntertlelia.t 

nodes. All line handlers and the :< . 25 access processor run as process-pc1iu 11'1 

the processors attached to the dual-ported communications controllers. 

The Network Routing Table 1s built and maintained 1n each net .... ork. node )y 

the local Network Control Process. This table describes tbe topology of tht 

network, which enables the local monitor process in each processor to direct 

messages to the correct line handler. depending on the final destination. Line 

handlers in intermediate nod~s also use the NRT to determine the propo!r nnt 

leg when forwarding a message. 

Changes in the network topology. such as links going down or being retur-

ned to service. are broad cas t by the two nodes at the ends of this liok to all 

"neighbor" nodt!s, i . e . those to which direct links exist. These c:hanges are 

recorded in the Network Routing Table in eac:h node. 

Routing decisions are made on the basis of speed . If there are several 

possible paths between two nodes, the fastest path is chosen. Thus a path 

consisting of a 2,400 baud leg and a 56K baud leg would be chosen in preference 

to one consisting of two 2,400 baud legs. 

A number of utilities for logging and d1 1 sp aying net ... ork performance are 

provided as part of the Expand package. 

Naming convention for processes and I/O deVices are extended in Expand so 

that these entities can be nl 1 id f 
u que y entl ied throughout the network. This is 

done by adding the node number to the local id entifiet'. Therefore a user at 

anyone node can access files, 
processes, and I/O devices in recote nodes IS 
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readily as if they ~ere local, with the exc~ption of response time, which is 

limited by the speed of the available co~munications facilities . It should be 

noted that the 10-13 l.-iB / sec Dynabus is immeasurably faster than even such "wide 

band" communications line as a 56Kbps one, which translates to around 7 

Kbyte/ :3: ec. 

A rec~nt enhancement to Expand p~rmits it to handle multiple links be t ween 

nodes for increased throughput and resiliency . Introduced 1n August, 1981, 

this enhancement allows Expand to send packets belonging to the same message 

simultaneously over the available multiple links ; at the destination node, 

using the packet s~quence numbers, the message is delivered to the destination 

processor in the correct order , even though , due to link speed differences, 

packets might arrive out- ot-order. 

I . DATA BASE MANAGEMENT SYSTEM 

1. Overview 

Encompass~ is the name Tandem has given to its data base management offer

ing . The system evolved gradually, beginning with the low-level file manager 

Enscribe~ supported by the t~rminal control process Envoy~ and the screen 

formatter Entry~. 

In 1980 , Tandem added a data definition language (Dot) and data dictionary 

(DC), which allow users to view the Enscribe- created and maintained data files 

as a relational data base; and the Transaction Honitoring Facility (TIff). which 

provides support for data base integrity and recoverability. Enscribe, Path-

way, !HF, and DOL/ DC are now collectively known as Encompass; the Enform~ 

report generator, introduced in 1979 , and Enable~ applications generator, 

introduced in 1981, may also be considered as parts of the Encompass package. 

Encompass exhibits a number of desirable attributes , partly due to the 
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features o f t he und~rlying Tandem hardware and soft",oIare architecture, .;,:<~ 

partly because o f t he fe atures of Ensc r ibe . Rela t ional user views call ')e 

maintained without s acrif icing accessibility and perforoance . 

di s tributed data ba se ilavor is p r ovided. And data 

by l a r gely- au t omated mechanisms. integrity are assured 

2. Enscribe" 

base consistency cd 

Enscribe creates a nd ma in t ains struc t ured (blocked) files . The bloc:.( 

format is depicted in Exhibit III-17. Three dis t inct file organizations au 

supported: 

o Entry sequenced (s eq ue n t ial) . 

o Relative. 

o Key seq uenced ( i nd e xed) . 

Reco rds 1n e n try- s e q ue nced files are sto r ed sequentially, as the,. art 

They lOlay be accesse d sequentially, or through alternate itey Helds, c reated. 

of which there may be as many as 255 . A key field can be defined as any set of 

c ontiguous bytes within the r eco r d . Sequent ial file records ma.y have. variablt 

lengths . 

Relative files support f ixe d- leng t h records only . Reco r ds ar1! accessed 

and written by reco rd number, which is the IDOSt efficient way (one disk. setk); 

but t hey may also be a cces s ed t h r ough alternate key fields . 

Key seq ue nced ( indexed) f !les ( Exhlbl t I II- IS) a r e il:lpleClented as B"'-cruS 

whos e index and data bloc k s iZes can be va r ied . Reco r ds ace stored in orcl.er of 

the pr i cary key, and may be r e trieved by primary o r alternate keys . Alternate 

keys are impleme nted as a sepa r a te indexed fill! (o r fill!s) by concatenating tht 

alternate ke y value with t he p r icary key value for each record at the !1!e. 

Enscribe automatically ma i nt a ins the alte r natl! key files for all three file 

ty pes t o reflect the activities ag a ins t t he main file . Alternate key riles ~y 
be pla.ced on any disk. t hus e nabling co by 

. ncu r rant pct)cessing of acceSSes 
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<rba> --> 
word [0] 

[ 2] 

[ 4] 

[5] 

[10] 

[ <block s i ze > - 1 1 

Source: Tandem 

EXHIBIT III-I7 

L~SCRIBE FILE FORMAT 

<next block at same level> 

<next block on free list> 

<num recs> 

<level> 

unused (zeros) 

<record 0> 

I <record 1> 

I 

I 
<record <num recs> - 1> 

free space 

byte <offset> from [0 ] to 
free space 

byte <offset> from [0 ] to 
records <numrecs> - 1 

byte <offset> from [0] to 
record 1 

byte <offset> from (0] to 
record 0 

I 
I 

I 
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doubleword 

doubleword 

one word 

one .... ord 

four words 

lone word 

• 
one .... ord 

one word 

one word 
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KEY I~ 
J 

I 

KEY I~ KEY I~ KEY I~ 
j t 

r 
DATA DATA DATA 

EXHIBIT Ill-IS 

KEY SEQU~~CED PILES 

KEY I~ -\0-

KEY I ~ KEY I ~ r KEY ~ 

DATA 

-... rn 
1 ' 

DATA DATA 
RECORD RECORD RECORD I - ... i- RECORD RECORD RECOfUl ~ 1 , 3 N· ' No, 

Data records stored in order of primary key. 
# of index levels dependent upon user. 

N 

# of records/block & size dependent upon user. 
Data compression available for keys + data. 
Lowest level of index held on same cylinder as data. 

Source: Tandem 

" . , 
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pr1mary and alternate keys . Data and index compression is optional . 

Three types of keyed access a r e supported by Enscribe: exact , approximate, 

and go!neric . An exact access wi ll locate the r~cord with an exactly matching 

key . "Approximate" access will return all r ecords • .. ith key values equal to or 

greater than the search key . "Generic" access returns all records in '.oIhich a 

specified portion of the key ma t ches the search key. 

Enscrtbe maintains , in main me~ory buffe rs , the most recently accessed 

data or index blocks . The amount of such buffe r ing is user specified . Read 

requests are satisfied from main memory wheneve r possibl e . Furthermore, t he 

lowest-level index blocks can be loaded on the same cylinder as the cor respon

ding data blocks . This saves a disk head move . When combined with main memory 

buffering, this feature permits rapid keyed access . For example , a record in a 

file with twO index levels (gene rally sufficient for even large files) can be 

accessed with just one disk seek and t wo disk latencies : the first level index 

is accessed in main memory; the second level requires one seek and one latency; 

and the data block can be accessed in one mo r e latency . 

Another useful facility suppo r ted by Ensc r 1be is f11e partitioning , under 

which a logical fl1e may be segmented into up to 16 sub- files , based on a range 

of primary key values; each sub- file can be stored on a separate disk dr ive . 

The alternate key files may also be similarly partitioned. Overall system 

performance can be enhanced by t his artLfice, since it allows ~ore concurrent 

accesses to heavily-used files. 

Partitioning can also be used for othe r purposes: 

o To manage files that are too large to fit on a single disk drive . 

o To reduce the number of required index levels . 

o To distribute sub- files among nodes of a network . 

Of course, Enscribe suppor ts disk mirroring to protect against the failure 

of a disk drive . Disk mir r oring is described earlier, in the Tandem hardware 
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saction. d 11 b111'y the tande!ll. schece of ",, In addition to enhance ava a , 

mirroring actually contributes to enhanced perfon:lance via the "split seek

option. Un<ler this option, Enscribe treats each dis~-(. drive as t'.I0 areas: inner 

and outer. Each drive of a klirroreJ pair is assigned responsiblUty tor oce 

such area. Enscribe routes read requests to the drive responsible for the un 

in which the record is located. This minilllizes required bead IIIOVes. }'urther-

more, t'Wo read requests could be satisfied concurrently. To .110\J early detet-

tion of write errors, the responsibility areas of the crlrrored pair art rever-

sed every 10 minutes or so, 

Write requests counter the intent of this scheme; but Tande:ll experience 

has shown that, in the majority of its systems, fJt'ite accesses constitute only 

20% of the total. Furtheruore, ·.Ihere the members of a crlrrorad pdr .re 

attached to separate controllers, the mirrored Ion'ites can be executed con-

currently. 

l..!. DOL/DC 

The Data Derinition Language (DOL) and the Oaca Dictionary (DC) are ct1t1-

cal elements in the Tandem DBNS. The DOL permits users to create rdational 

vie...,s or the database; while the data dictionary, a small, 7-tlle rel.tional 

data base in itself, is a global depository for che data definicions produced 

by the DOL. These data definition" col1 t1 1 k - , ec ve y nown as the "scheQ.l, u-

cribe record structure, file tv,p.', and ace •• , --,hods . ..... Exhibit 111-19., b, c, 

and d describe graphically how DOL/DC are used . 

DOL sourc~ stateClents, wh1ch b can e created as a file via the. EDI! 

(editor), or entered on-line via the cmUlrr ( COlll.mand int~rpreter), are 

processed by the DOL compiler to produce a nu-b.t 
... of fUes and reports Ca) . 

The file creation statements can be f 
uther edited and 'or a'lg;ented t!troug~ 

COMINT . The File Utility Proces (FUP) 
sor • a components of Enscr1be, proceutS 
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EDIT 

' Compcl:M DOL 
Sou'~. 

COMINT 

:DOL I I 
Runtlm. Com",_nels 

usnHG 

" 

EDIT 

R£l'O IfT 

" 

/ COMINT I 
( - ,,"p, --

EXHIBIT III- 19 

DOL OPERATION 

'" 
?OICT 0 Cr .. Ce OlCT Filet 
?COSOL 9 Cru ,. C080L Oil' 

O.v ••• o n Sou.e. 
7FUP 0 C.U C' FUP SOURC!: 
?LlST Q Wr>C. L>tunq 
?REPORT 0 Wr>C. A'lIOn 

DDL 
OPElIATION 

EDIT 

,"p 

SOURC! 

o 

FILE 
c::~ON 

Source : Tand em 

COBOL 
SOURCE 

9 

Eellll'd 
,"p 
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'" Soure. 
AI. 

DlCT 
ALES 

o 
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COM1NT 

:coeOL/ 

COMINT 

:~un Ob;.c:tl 

OBJECT 

EXHIBIT 111-19 (Continued ) 

DDL OPERATION 

COBOL 

OBJECT 
PROGRAM 

Add o.~ 
to O.u aa-

Input O.u. CO~E A..NlJ RUN OS.TECT 

'OfT 
·COmpo.. ENFORM 

Q\I-"" 

DATA BASE 
QUEEI.ES 

EDIT 

ENFOAM 
UST , 
UST , 
UST, 

c • , 

fNFOAM 
Soun::. "' .. 

• 

coeOL 
""'~. So.". 

0"" .... 
o 

.-.-.-~ · OpGoouolty. UId ENFORM Nn"",-y 

wnhl ~ to cilac;: nt-. EHII"OA" 

~ m., ...... "_ 'n'~..,_ 
l I "'Unnln; proc...... REPORT 

~. 

Source : Tandem 
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these statements and produces the required files (b) . 

The source file for a Cobol applications program . along with the Data 

Division statements, produced earlier by DOL, are processed by the Cobol compi

ler . When the resulting object program is executed, data is created and/or 

added into the data base (c) . DOL is also capable of producing data definition 

statements for TAL and Fort r an programs . 

Data base inquiries , via the report gene r ato r Enform, use the Data 

Dictionary definitions, as shown in (d ) . 

J . EVOLUTION OF TANDEM'S APPLICATIONS STRATEGY 

1. Process-Pairs & Checkpointing 

Tandem originally believed that users could implement terminal handling 

applications by writing one "prototype", Single-thread, single-ter.ninal 3.?pl1-

cation, and duplicating it into as many individual processes as required to 

support the desired number of te~nals. Because the Tandem system produces 

sharable code, all copies of the process could share one code segment . A 

separate data segment would be required for each terminal in any case, so the 

multiple-copy approach would be , i t was thought, no less workable than the 

centralized terminal handling softwa re, such as IB~'s CIeS and TSO. 

[n this scenariO, application pr ograms (like system tasks) would all be 

• implemented in process-pair fashion . Special Cobol verbs and system calls 1n 

other languages were provided to allow a process to create its backup upon 

bei:l8 initially created itself , and to send "checkpoint" data to the backup 

process. Through these checkpoints , the backup proct!ss , which is normally in a 

quiescent state, is kept informed of the progress of the computation; should 

the primary process fail (e.g . through a failure of the processor in ~hlch it 

runs), the backup process would be inforQed via the message syste~, and would 

take over by beginning ane~ from the last good checkpoint. Exhibit IIl-20 

C/Copyright 1982 lTml Int ' l Co . , POB 1415 , Los Altos, CA 94012 , Tel(41S)948- 4516 
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PRIMARY PROCESS 

Receive 
Transaction 

Checkpoint 
t-Transaction 

EXHIBIT III- ZO 

CHECKPOINTING 

1-- --1 

BACKliP PROCESS 

-,.J GUARD IAN r - - -
~. __ ,....J 

A L.~S~Qn~~"~<k~U~.~H~.;.,.~--•• i l 

Edit 
Transaction 

-- --- _4 

FAILUR E 

Pon to 
Transaction File 

Return 
ResPOnse 

Wait for 
Next Transaction 

J 

Source : ITOM In t e rnational Co. 

On Floilure 

POSlIO 
T~gctlOn Fiit 

'4'.1111 for 
'u:t Tnlns;IctIOn 
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outlines how the checkpoint procedure works in a simple transaction handling 

process . 

Sate that "checkpolnting" in the Tandern s~nse differs from the conven-

tional usage of the term , which generally signifies the saving, to disk, of a 

progra~'s mai~ oe~ory image . In the Tandem system, checkpoint data is sent to 

the backup process, not the disk . Hare important. since code segments in the 

Tandem system are non-modifiable, only t~e data segment(s) need be saved. By a 

judicious program deSign, the amount of data needed to define the "state" of a 

process could b~ further reduced, so that much less than the full data segment 

need be sent to the backup. 

Nevertheless, experience has shown that the whole concept of applications 

design based on process-pair and checkpointing is severely flawed. There are 

several areas of concern: 

o Overhead and system throughput . 

o Required level of user's skill. 

o Data base consistency and recoverability considerations. 

Overhead . Tandem measurements have shown that 40%-50% of the CPU time is 

spent in the privileged (system) mode, an already large overhead. Several 

factors can contribute to an even greater overhead and corresponding reduction 

in system throughput . If a terminal handling application is designed as a 

multiplicity of single-thread, single-t~rminal process-pairs, where more than, 

say, 10 tel'T1linals are involved, one can expect to experience the follo ..... ing 

problems: 

o Significant system o\'er;,ead due to excessive context switching, and 
to the large number of Process Control Blocks (PCBa), one of which 
the system maintains for each defined process . 

o Wasted main 
buffer spaces 
pool basis . 

memory (and disk 
in each process, 

space) due to duplication 
which could other ..... ise be 

of private 
shared on a 

a Loss of throughput becasue of the large volume of checkpoint messag~s 
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Stop 

and cess~g~s ~~tween 
base appl.icatlon; t~e 

were centralized . 

between p rocess pairs, 
processes and the data 
"ba t ched" it terminal handling 

hJl~:l~ 
could be 

~ote. incidentally, thae with the extended addressing b.eroduced in 110::-

check,oint cessage could be a\.l'eso::le indeed, to+'lch is .)~e II, t he siz~ of a r 

reason reluctl:lnt to IlIBke ext<!nded addresai!!.g n.dl~y ,v.!1-why Tand~~ is very 

able to applications level p r ogrammers . 

User Skills. Equally important, the design of checkpoint-based ap?1!ci ' 

tions is far from a trivial task. In fact. a BS thesis on this subject vu 

written at ~.lT as cecently as June, 19tH. Many subtleties are involve.d h 

designing to reduce the number of checkpoints, the £lOunt of data in flO 

checkpoint, and possihl>:! adverse interaction with other CODcurrent proceues. 

One exaaple of such subtleties is illustrated in Exhibit III-21. 

Here, A cucsory exac..1nation might conclude that the t· ... o ch.eckpoiltS 1~ 

Process A are quite sufficient to recover !COIII a processor failure at any pol~.t 

in the process . However, despite proper file/record locking. it can bt SUlI 

that, should Process A fail in the "waitH loop [ollo!Jing the rt!:cord update, :~e 

backup process, by "rollIng ba.ck" to the last good chec~polnt following the 

record read, can destroy the update by Process B. A third ch~cpoint, .ttter t~t 

record re~rite by Process A, is clearly necessary. 

Coping with such su~tlo!tie5 requires a. high degr~~ 01' pro8r~:ua1ni still 

and 
a deep understanding af t he internal operatian of the T.ndt!:~ s,.tu. 

addition to understanding the interaction bet .... een cecbers of. procus pd=. 

the effect of other concurrent processes :%lUSt be taken into .ccount. An .ppte-

elation for t h e impact of a tOo-liberal h 
c eckpointing poli~y ( t OO ~n, 

points> t oo much checkpoint data) on throughp " 1 
Usa so necessary. 

Data Base Int egrity and Recoverability. The impliCit assuaption in appl~-
cations design based on process pai rs and ch •. 

. eCa.pointing is that if the 
ses accessing t he data bas 

e are properly foul,-, 'l.ran, d .... 
v • then the at. ~ 

C:Copyrlght 1982 IrON lnt'l Co., POB 1415, 
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Receive 
Transactio n 

Checkpoint 
Transaction 

Read Record R 

Checkpoint 
Record R 

Update R 

Rewrite 
Updated R 

I 
Wait 

:I _F~LU 

EXHIBIT III- 21 

CHECKPOINTING SUBTLETI ES 

PROC ESS A BAC KUP 

,-- --
Resuru from Ian checkpoint 

Upd,lIts and rewrites R 
DESTROYS B UPDATE 

Sour ce : ITOM Internat ional Co . 
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PROCESS B 

Successfully updates 
Record R 
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is aueoo3eically assured; 
itS recoverabilley 1. l\l.aranU~d :, " 

"' ir,eegriey 

disk mirroring technique. 

sho~~ that these assucptioos are ~ool· 
Experience has 

proces so r failuro! nor • dia:c. !all ... rt, 
source of problem is no t a 

induced by "bugs "" in the user's software .nd errors in operatina 

b!,;t t~:~ 

t!':t 1!1:11 

These manifest the~sleves in various crashes occurin, in t~ .. atdd.lf: o! ~~,~ 

h the data base is left an -!ncon.i.t.ct" sua. I 
transactions, such t at 

of such a st ate would be the result of a tran.action vhlo. Itt: 
simple example 

to transfer an item from one record to another. but vblc:.h unastd t,) Coa;.l:t 

only the first part ( take item ou t of record) when it c:.ra.h.d. 

Another sort of inconsistency can be introduced by tb. recovery .:.:&:.;.a 

inherent i~ the process-pair idea , i . e . the back!')p proc.... ~ •• ur.~t tJ' 

cussed above, '.lhere a backup process destroys a valid upcbt •• 11 of t!:.~. :;.t-

Another example might be a failure in the proc ••• or tn ..,hleh tn. it!.:: ,:;11: 

runs while printing checks. If the b.ackup prInt peoe ••• -r01!. back·, dl.:q 

the last check printed '.las incooplete. there 11 a po •• ibU1ty t!'at :'IIO:!tdJ 

might be produced. 

Note, incidentally. that if an applicat 10na proir" coatdDI I ut:XI);j 

that would eventually lea.d it to cr •• h. h , ~ t ... &Qt bu, :.. ould M co:t'l~ :.: ... 

backup process. leading it t h ° cras • and so on untll all prXd.etl!: ~ 

system are down. 

These cons1derations and experience. have un4erlifl.d :.be r."~ !:r I :t: 

tral facility for handling multiple te~:lal •• and for .~1=.1:aatlq :21 ~t::,:..1 

on process-pairs acd checkpointing at the appl!ea:loaJ t ..... :.. 
clearly needed 

to allow coo.plex transactions (pos.UI:,. .a.co.p,aullll • p.'c: 

geographically 
dispersed nodes d . ' an tlp-veral data b •••• cc ••••• , to be ;:u: 

"atomic", Le. "indiviSible". 
Should Ouch .Io. .... s:s v a tr&n.ac.:!OG c:-a.b •• ~ 

also be provided for "undoing" 
the l::11.pac:t of tbo •• po!"t!oc. ttat "1ft: .11· 
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Furthermore, in addition ro disk mi r roring , mechanisms for conventional data 

base restoration through periodic tape dumps , augmented by audit trails, ".;e r e 

clearly desirable . 

The introduction of Pathway~ and TMF is Tandem's answer to these needs . 

.!.:.. Reques t or /Server Structures 

The new approdch to t r ansaction processing design , supported by Pathway~ 

and THF , is depicted conceptual ly in Exhibit 111- 22 . 

The centralized terminal cont r ol , Pathway (described below) , i s an exacple 

of a "requestor" process , whose func t ions are outlined in the top po r tion of 

the diagram. This is a multi- t hread, process- pair , checkpoin t ing component , 

which is supplied by Tandem . 

The server pr ocesses, which ar e single- thread and ne~d no t utilize the 

process- pair concept and checkpointing facility, are responsible for data base 

access, and are left to the user . Servers may be coded in Cobol , Fortran, TAL, 

or MUMPS . Thus the use r has been comple t ely relieved of the need to design 

process-pai r, checkpoint- based applications . 

Although servers are user- deSigned , they must follow a number of guide

lines in order to fit the reques t or/se rve r scheme . Mos t significant ly, servers 

must be context-f r ee , i . e . t hey must not be r equired to keep t rack of past 

events (e . g . , position of a sequential file) . This i s t he responsibili t y of 

each requestor . Also , se r vers should not have to consider t he type of te~nal 

originating a particular request , no r its location, nor the location of the 

requesto r pr ocess, which could be in any processor , local or remote . 

The server is invoked (opened, like a file) by one or more requestors . 

The server should shut itsel f down when no more requests are pending . 

Ao:tually, PATIDION controls the open , and signals the need to close via an EOF 

on $RECElVE. 
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EXHIBIT IlI- 22 

REQOSTOR/SERVER SCHEME 

Requestor 

~ g) 
vg~ / 

• Term,nll ''''lr'ICI 

PATH WAY-supplied 
components 

• M\,I lucn,eaOe<l 
term,nal 
,nlercate 

• NonStoD 
cOClmg 

• T'3n13c;,on 
concrol 

• F ·IIO vll'OIl'OI'I 
• 01'1 mIPD'''g 
• T'lnSIC"O" connel 

User·supplied 
components 

SCREE'" COSOt.. 
D'C9UI!"'>S 
1111''9'1 tn"lcea: 

Req uestor 

Source: Tandem 
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The requestor/server structure provides several advantages . First, it 

greatly si!D.plif1~s the user's task, so that a far lesser degree of program 

design skill is required (though proper server design is still an art which 

needs to be learn~d by experience) . furthermore, requestors and servers can 

run in aifferent proc~ssors (which may be geographically disperesed), thus 

cOntributing to concurrency and throughput, as well as supporting the "single 

system" illusion despite geographical dispersion . 

A sample Cobol-coded server program is shown in Exhibit 1II- 23. The 

program receives messages through the NESSAGE-IN queue and responds with either 

an error message or a database update message through the MESSAGE- OUT queue . 

( $RECEIVE is the file name which represents both queues). Syncdepth is a 

paraoeter which controls the level of message stacking on the queues . The 2-

byte reply code is a Pathway" requir~ment. 

1.:.. Pathway" 

Pathway is a terminal control process, similar in purpose to the terminal 

management portion of IBM's ClCS. Pathway, which replaces the earlier Envoy 

and Entry products, provides a centralized, multi- thread facility !or handling 

terminals. The main-line components of Pathway are depicted in Exhibit 111- 24. 

PATHNON is the Pathway monitor. It starts and stopS both terlllinal control 

processes (TCPs) and user-supplied servers, and manages the links between them . 

• 
PATHcml processes commands entered from the ten::rl.nals (or from files or 

running processes) . These commands describe terminals, TCPs, and servers, and 

request process start / stop. PATHCml conveys these commands to PATHHON. 

PATHTCP, the Tandem-supplied terminal control process, controls physical 

terminal 1/ 0, and interprets screen Cobol object files . There can be several 

TCPs active concurrently (possibly in various processors), but each TCP is 

capable of handling multiple terminals of several types: "dumb" (ADM), 6520, 

6530 , and 3270. Code 1s shared among te~lnals executing identical functions . 
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Sourc.e: Ta.ndem 

ClCopy r1gh t 1982 I 

EXHIBIT 1II-23 

SAMPLE S£RVl::R. PROGRAM 

[O E~ TrF I C~T I O~ , [ VISION . 
~RQGR~M- IO . ~ X ~~~ L ~ -S E ~J E ~. 

E~ VI R ONME~T OI ¥ !S :O ~ . 
CO NFIGUR ATI ON SECT tO ~ . 
SOURC E-COMPUTER. T~HOc~ /10. 
OBJ ECT - COMPUTER. T~HOEM /16. 
:NPUT - OUT~UT Se CTI ON. 

FIL E- CO NTROL . 
SELECT ~ESSAGi - I ~. A SSI~N - 0 S_lCl!l( 

FILE STATUS I S RE CEr v !-i! _E- S- jTY$. 
SE LECT MESSAGe - OUT. A551 QH TO SJtlCl:l( 

FI LE STATUS IS RECE! V E-r I _!- S - A ~ U$ 

DAU OIVISIOH. 
FIL E SEeTIOH. 
FD HESSA Ge - IN 

LA 8EL RECOROS ARE OM I ~jEO. 
01 E}l TRY-'1SG . 

02 pW- HEADER. 
0 4 RE;tLY-eOOE ' IC 59 ( _ ' C:~ , 

04 AP PLICAT IO N-CODE 
04 FUNCTION-C ODE 

'IC 
lI ! e 

XX • 
XX • 

04 TRANS-COOE 
0 4 TERM - I o 
04 LOG - UOUES-

0 2 E1H RY-GROUP . 
04 HAME - IN 
04 ADO R- I N 
0 4 DA TE - GRP . 

06 MONTH - IH 
0 6 DAY - IH 
06 YE AR-I'! 

FO MESSAGE- OUT 
LA8E L RECORDS ARE 
ReC ORD CO NTAINS 1 

01 ENTR Y- REPLY . 
0 2 PW- HEADER . 

04 REP LY - CODE 
04 FILLER 

02 SER VER-AECORO 

0 1 ERR OR- II: Er' LY . 
02 REP LY - CODE 
02 FILL ER 
02 ER RO R- COD E 

TO}I Int'l C o . , 

' IC •• • 
'IC XC'S ). 
' IC I. 

PIC A DO) • 
PIC %( 20). 

PIC 1. (10) • 

'IC •• • PIC •• 
O ~ ! T -EO 

TO 5a C"AJtAe ;E ~S . 

IIIC 59 ( _ ) C~"' . 
P I C 1( 22 ). 
PIC x U..,. 

PIC 
'IC 
>lC 

59 ,.., C: .. . . 
); ( 22 ). 
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EXHIBIT 111-23 (Continued) 

SMfPLE SERVER PROGRAM 

PROCED UR E DIvISION. 
BEGjN-C08 0l - S~RV~R. 

OPE N INP UT MESSAGE-IN. 
OPEN OU TPUT MESSAGE- OU T SYNCDE?TH 1. 
PERFORM B-TRANS UNTIL ClOSE-FROM - REOUESTOR. 
STOP RUH. 

B-TRAHS. 
MOVE SPACES TO E~TRY-REPlY, EHTRY-MSG. 
READ MESSAGE-IH, AT END STOP RUN. 

Page III-67 

MOVE PW - HEADER OF MESSAGE-IN TO PW - HEADER OF MESSAGE - OUT, 
IF NAME- I N 2 "SMITH" 

Source: Tandem 

MOVE 999 TO REPLY-C ODE OF ERR OR-REPLY 
MOVE 1 TO ERROR - CODE 
WRITE ERROR - REPL Y 

ELSE IF NAME-IN = "JOMES" 
MOVE 999 TO REPLY-CODE OF ERROR-REPL Y 
HOVE 2 TO ERROR - CODE 
WRITE ERROR-REPLY 

ELSE 
HovE 0 TO REPLY - CODE OF ENTRY - REPLY 
MOVE ENTRY - GROUP TO SERVER - RECORD 
WRITE ENTRY-R EPLY . 

• 
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Comm,:.;;,,;F::::::; 
Lerm l"';'~1 __ -..,./ 

Obey File 
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Sour ce : Tandem 
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£,.'lliIBIT III- 24 
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TCPs communicate !.lith servers through the message systo:!:n . 

The TCP is responsible for all data editing, conversion, and validity 

checks . In addition, multi- step transaction control is vested in the TCP . 

Exhibi t 111-25 depicts the TCP data area layout . 

Screen Cobol is a Cobol-like language, which allo~s user to define ond 

control terminal displays . Basic functions invokable through Screen Cobol are : 

display data and screens , accept data, send message to server, and call other 

Screen Cobol ?rogra:n units . 

Under Pathway, the only part of the requestor that users cust supply is a 

collection of app r opriate SCREEN COBOL programs, which can be written as if 

they were Single-thread processes . A sample Screen Cobol prograJl is shO'.m in 

Exhibit 111-26. 

A stand alone prog r am, SCUP (Sc reen Cobol Utility Program), is available 

to manage object files produced by Cobol, primarily in terms of adding or 

deleting subprogrs:ns representing screen definitions . These definitions are 

created, modified , and documented with the aid of ?athaid , whose operation is 

depicted in Exhibit 111-27. 

4 . THP 

The Transaction Monito ring Facility (T}W) , a Tandem- supplied product , 

along with a set of transaction design rules, are intended to address the 
• 

problems of database consistency and recoverability in the context of 

concurrent transaction processing activities . 

The goal of TMF is to provide system-level tools which si:npliiy t he 

maintenance of data base consistency at the applications level, in a concurren t 

(and possibly distributed) processing environment; and which aid in the 

recoverability of the data base following hardware or applications prograc 

calfunctlons . The latte~ class involve such problems as process abnormal 

terclnation ( abort) and deadlocks (e.g . infinite loops) . 
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Used ':Jy rc? 

Terminal 
Oala Area 

Area 

I 
I A 

a 

EXHIBIT III-25 

Tep DATA AREA LAYOUT 

TC? Glooal :Ja:a 

Terminal 3 Context Data 

Termina l 2 Context Oala 

Termina l 5 Context Data 

Terminal 3 Sufler 
- TERMBUF-Termlna l tlO 

2< 

--' 

I 
TERMPOOL C Terrrllnal 5 Butler 

Termina l 2 Buffer 

Used by rcp 0 I ApprOx imately 6K bytes I 
ApproxLmately 

TC? Control 700 bytes tor TCP -CSs 
Space E 140 bytes' MA.X"'7"E.?MS 

35 bytes • MAXSERVE~CLASS:::S 
25 bytes' MAXSERVE?pqCCESSES 

SERVERPOOL ;= I TemHna l 2 Messace I 

Pseuoocode 
Space 

Areas A. D. E 

Areas C. ;: 

A.rea B. 

Area G 

Source: Tandem 

Terminal 3 RePly I 
Program Unit A 
Program Unit C 
6ase Screen C G 

Overlay Screen C 
Base Screen A 

Areas used by the Tep and not avaL lacle !er ~er"" ' "' 1 UK .. :'O('t 

Areas allocated based on SET -C? ;lata .... e!ers 5 ... :0 IK ::y ··t 
user. 

Areas used for term inal data Area S .. le ce:e''- ,nes "lOw -I."., 't" 

minal s can be controlleo by a 7CP NI :noU~ ca ... s ,I";' 5wa::l~' alta 
can be Increased by oecreas tnQ area C -E='.,.Ij:CCI.... 

Area usee for pseuoococe area can :Ie I"c'eur.: j V :tcleu'; 
area 'F , SERVERPOOL 
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EXHIBIT III- 26 

SCREEN COBOL PROGRAM 

IDE~TiFICATiON DIVISION. 
PROGRA~-!D. EIA~PLE. 

~NVIRO~MENT DIVISION. 
CONFIGURATION SECTION. 
SOURCE-COMPUTER. T16. 
08JECT-COMPUTER . T16, 

TERMINAL IS T16 - 6520. 
SPECIAL-NAMES . 

Page IlI-71 

Fl-ICEY IS F1, F2 - KEY IS F2, FJ - ICEY IS FJ, Fl.-KEY IS F4 
FS-ICEY IS FS, F6 - ICEY IS F6, F7-ICEY IS F7, F16-ICEY IS '=16 
ATTENTION IS SLINK , HIDDEN IS HIDDEN. 

DATA DIvISION . 
WORKING-STORAGE SECTION . 
01 vs. 

02 ERROR-MSG PIC X(77). 
02 PASSWORD PIC X (J) . 

02 OEPT - HEADER PIC X (J) • 

01 EXIT-FLAG PIC '9 VALUE O. 
88 EXIT-PROGRAM VALUE 1-

01 ENTiU - MSG . 
02 PW - HEADER. 

04 RE PLY - CODE PIC S9 (4) CO,",P. 
04 APPLICATION - CODE PIC XX • 
04 FUNCTION - CODE PIC XX. 
04 UAHS - COOE PIC 99. 
04 TERM - IO PIC X(1S>' 
04 LOG - REQUEST PIC X. 

02 ENTRY - GROUP, 
04 NAM E-IN PIC A<)O) , 
04 ADDR - IN PIC X(20), 
04 DA TE - 6RP. 

06 MONTH - IN PIC A(10)' 
o. DAY-I N PIC 99. 
o. YEAR - I N PIC 99. 

01 ENTRY - REPLY . 
02 PW- HEADER . • 

04 REPLY - CODE PIC S9(4) CO,",P. 
04 FILL ER PIC X(22) , 

02 SERVER - RECORD PIC X(64). 

01 ERROR-REPLY. 
02 REPLY-CODE PIC S9(4) CaMP. 
02 FIL.LER PIC x(22). 
02 ERROR-CODE PIC S999 CaMP. 
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EXHIBIT 111-26 (Con ~inued ) 

SCREEN COBOL PROG~~ 

SC .:I: :=S SE CTION, 
0 1 E~ A MP L = - S C.:!: EE~ ~ AS E S:Z E 24, 8 0, 

0 3 FILL ER AT " 20 VALUE " EU w"U; 5 CH::'" : ::I8 0 L ;) II OG ~~~ 
VALU E " OEPA~T~E~T :", 03 F IL LE .:!: Ai 3. 

03 O EPT- ri EA O E ~ AT 3 , 14 PIC x ( 3 ) FROM OEP - -~EAOE~ OF J S , 
10 VALUE "P A S5 ~ OR O : " , 0 3 FI LLER AT l , 

0 3 ~ASSW O RO AT 3, 2 PIC XO) LE."'GT!4 • " )U U l, ~IOD£ lt, 

I1 UST !IE "AAA" "X " , TO ::OA$$ J OII O Of . S, UPS HIFT I NP UT. 
03 OAU - I N, 

05 FILLE.:!: 
05 .... AME - I N 

0 5 F!L LE R 
05 AO OR- I N 

AT 5 . 1 VALU E •• ... AI1E ,. , 
AT 5, 8 PIC A( 3 0 ) LENGTH ~ - ~ ~ U )0 
TO NAME- IN OF ENTRY - M5G, FI LL " _", 
AT 6 , 1 VALU E "AOOR : ", 
AT 6, 8 PIC X<lO ) L£'1GT H 1 - HRU 20 
TO AD OR- IN OF E"'TRY- ~ $G, F:LL " _" , 

0 5 OATE-G RP AT 8 , 1 , 
07 FILL ER A T ~, 1 VALU E " ~ QH T H : ", 
07 MONTH - IN AT ; , ..... 2 P IC An O) Lf ."IG-H 1 - .. It U . ~ 

14 U5T IS E "J AN UARY", "FEBRUAR Y" CS i NG .. O ....... - I 'f 0 ' 
ENTR Y-M SG , UPSHIFT INPUT, VAL UE ·' FE • • U.R 1" 

07 FI LLE R AT; , .... 4 VALU E " OA Y :" . 
07 DAY- I N AT ii, ..... 2 PIC Z9 LE'tG-'t 1 - !t It UZ, 'OL';£ ''' 5'' 

MUST ISE 1 THRU 31, USING OAT- ! N OF E"' '' :U-''IH , 
07 FILL ER A T ~ , .. . 4 VALUE "lEAR : " . 
07 leAR- IN AT _, ... 2 PIC 29 ~US- Sf 7 9 , 80 , 35 .. ~.u !! 

US I NG TEAR - !N OF ENTRY -"I SG, VAL UE " 80 " , 

03 FI LleR AT 10, 1 VALU E "REPLT _", 
AT 10, . ... 2 PIC X( 44 ) 03 SERVER - REC ORD 

03 FIL LER 
" F1 - EHTER 

03 F I L1.ER 
" F2 - EHTER 

03 F I LLER 
" F3 - CLEAR 

0 3 FILLER 
"F4 - RESET 

03 ERROR - I1SG 

Sour c.e : Tandem 

FR O" SERV ER-R ECORD OF E'tT~ Y -REP L T , 
AT 18, , VA1.U E 

PASS WORD 
AT 19. 

DATA 
AT 2 0, 

I NPUT 

VALU E 

VA1.U E 

AT 2 1 , 1 VALU E 

F5 !i1.I't1C ItEPL T" . ,. 
F7 

DAT A SCR EE N F16 _ EXt . 
AT 2 4, 2 PIC XC76> ~OY I SORY 
FR O" ERROR -I'4 SG O,F \IS. 

~Copyr1gh t 1982 ITOM Int' l C 
0 " POB 14 15, Lo s Al~ os . CA 9 .. 02:! , re:. t . :51S .:~~ ;.t 



Source : Tandem 

EXHIBIT 111-26 (Continued) 

SCREEN COBOL PROGRAM 

PR OCED URE DI VISI ON. 
A-MAIN. 

DISPLA Y BASE e XAMPLE-SCREEN. 
MOV E " ~K T " TO OEPT-~EAOER OF WS. 
DISPLAY DEPT-HEADER OF EXAMPLE-SCREEN. 
ACCEPT PASSWORD OF eXAMPLE-SCREEN UNT IL F1-KEY . 
PERFORM CASE-MANAGER UNTIL EXIT-PROGRAM. 

A-EX I T. 
EXIT PROGil..Al'I. 

CASE-MANAGE::!:. 
ACCEPT D4TA-IN OF EXAMPLE-SCREEN UNTIL F2-KEY 

Page III-73 

ESCAPE ON F3-KEY F4-KEY FS-KEY FO-KEY F7-KEY Flo-KEY. 
PERFORM ONE OF 

DATA-ENTERED, CLEAR-INPUT, RESET-DATA, 8LIHK-~EPLY 
RESET-ATTR-REPLY, RESET-DATA-REPL Y, SET-EXIT 

DEPENDING ON TEil:HINATION-STATUS. 

DATA-ENTERED. 
MOVE SPACES TO P.-HEADER OF ENTR Y-HSG. 
PERFORM SEND-DATA. 

CLEAR-INPUT. 
C LEAR INPUT. 

RESET-DATA. 
RESET DATA EXAMPLE-SCREEN. 

SLINK-REPLY. 
TURN ATTENTION IN SERVER-RECDRD OF EXAMPLE-SCREEN. 

RESET-ATTR-REPLY. 
RESET ATTR SERVER-RECORD OF EXAMPLE-SCREEN. 

REseT-DATA-REPLY. 
RESET DATA SE::!:veR-RECORD OF EXAMPLE-SCREEN. 

SET-EXIT . 
Hove' TO EXIT-FLAG. 

SEHD-OATA. 
SEND EHTRY-MSG TO "EXAMPLE-SERVER" 

REP~Y cooe 0 YIELDS ENTRY-REPLY 
CODe 999 YIELDS ERROR-REPLY. 

IF TERMINATION-STATUS z Z AND ERROR-CODE. 1 
Move "SMITH IS ALREADY ON FILE" TO ERROR-MSG OF ws 
PE-RFQRM 901-0ISPLH-ADYISORY 

ELSE IF TERMINATION-STATUS· Z AND ERROR-CODE· Z 
Move "JONES IS ALREADY ON FILE" TO ERRQR-MSG OF WS 
PERFORM 901-0ISPLAY-AQVISQRY 

ELSE 
DISPLAY SERVER-RECORD OF EXAMPLE-SCREEN. 

901-DISPLAY-AOVISORY. 
DISPLAY TEMP E::!:ROR-MSG OF EXAMPLE-SCREEN. 
TURN TEMP ATTENTION IN ERROR-MSG OF EXAMPLE-SCREEN. 

eCopyr 1,sht 1982 ITON I n t' l Co ., POB 14 15 , Lo s Altos, CA 940 22, Te l(4 15) 948-45 16 
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EXHIBIT III-27 

PATHAlD SCREEN BUILDER 

APPLICATION OevELOPME.."T 

q SC~EEN 

EDIT COBOL 
SOU~CE ~MPIL£FI 

(' - \ FILE 

1 l ?ATHAIO 

') Q I ~) 
-

Source: Tandem 

SC~E=N 
COBOL 
OBJECT 

I m 
T 

15" 
PATHTCP ~ 
~ 'o~. 

--= 

. . ,); •• -.1.' ~Coprright 1982 nOM Int'l Ca ., POB 1415, Los .Utos, CA 9~J2~, h ...... ~ 
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Concurrency control to aid in these aims 1s established by a set of 

transactio n design rules, which call for all transactions to have the 

attributes of being well-formed and two-phase. If all transactions conform to 

t his model, Tandem claims that it can be proven that proble~s due to 

concurre ncy are entirely eliminated. 

A transaction 1s well-formed if: 

o Each entity which 1s phYSically altered is locked at the time of 
alte ration . 

o No entity 1s locked more than once. 

o All entities are unlocked by the time the transaction is completed. 

A transaction fulfills the two-phase requirement if, after the first lock 

1s released, no more entities are locked. That 1s. the transaction has a 

~ growlng phase M

• during which all locks are granted, and a Hshrinking phase", 

during which all l ocks are gradually (or simultaneously) released. 

nlF is capable of undOing the effects of an incomplete transaction ( due, 

for example , to processor failure, applications program abort or deadlock, and 

loss of network communications. 

TMF is capable, following a catastrophic failure (entire system down), of 

"rolling forward" to restore the data base. This is essentially accomplished 

by reapplying the effects of all completed transactions from a previous data 

base state, up until the time of failure. 

To achieve these ai~s, the following are implement~d: 

o Audited files, audit trails. 

o Eoforc~ent of the locking protocol. 

o Online dump (to tape, typically) of data base and audit trail files, 
aided by a tape catalog facility. 

Users can designate "audited volumes" (at SYSGEN time ) , within which 

specific files can be dynamically designated as "audited". For audited files, 

TMF automatically maintains audit-trail files. 

0Copyright 1982 ITOM 1nt'l Co., POB 1415, Los Altos, CA 94022, Tel(415)948-4516 
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"b f ~ nd ~after" Audit trail files contain the e ore a record 1..magu u 

follows: 

o 

o 

o 

An insert to an audited file will result in the inserted record beilli 

written to the audit trail. 

A delete from an audited file will result in the deleted record being 

saved in the audit trail. 

An updated record in an audited fUe will result in both the original 
and the updated record to be saved in the audit trail. 

Thus a partially-completed transaction can be ~undone~ by applying tM 

"before~ images from the audit trail. Inserted records are deleted; de1et~ 

records are reinstituted; and updated records are returned to their oriiinal 

status. 

Rollforward involves loading the ClOst recent data base ducp of the tUn 

which are to be recovered, and applying the Mafter N images as huticaced in the 

audit trail, from the point of the last dump. Some audit tran file dWip. U1 

have to be reloaded as well. 

the lockIng protocol is enforced by TMF as follo~s. Thol u.er aipals tht 

beginning and end of a ~ell-formed, two-phase transaction by invokini tl:t 

Screen Cobol verbs BEGIN-TRANSACtION and END-TRANSACTION; equivahllt .ystet 

calls are provided in other supported languages. TMF then deunda that the 

user first issue appropriate lock requests before inserting, delttina;, or 

updating records in audited flIes. 

Furthermore. vill not release lo-ks at tho 1 f ... po nts 0 u •• r nquU tl , 

but rather at the end of the transaction only <the only e.xceptl0Q btiq • 

locked record that has not been updated). 
These actions guarantee tlat tra:.s-

actions are well formed and h h 
ave t e required eva-phase attribute. 

TMF prOvides 
the facUities for dumping audi ted files and audit tr&il 

files to tape. Dumped audit trails 
are automatically purged fro. 

TMF can be configured to d 
omp audit trails automatically. T&ndea r.co~~' 

CCopyright 1982 ITOM Int'l Co . , PO 
B 14 15, Loa Altos. CA 94022, Te.l(41S)9IoSpol516 
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that audit trails be dumped to a mirrored disk. 

The tape catalog facility, maintained by TMF, allows the user to specify 

the number of generations of on- line dumps which TMF is to manage . TMF keeps 

track of the relationship between audited file dumps and the corresponding 

audit trail file dumps. TMF informs the user of no longer needed dump tapes. 

TMF system components and their interrelationships are depicted In Exhibit 

1II-28. 

Because of the requestor/server applications design 

interesting issue arises regarding the "ownershipH of locks. 

structure, an 

If the server 

that obtained the lock also owned it, the server would have to release the lock 

before replying to the requestor; but 1f the transaction Is s multi-step one, 

requiring the services of more than one server, the transaction would 

necessarily violate the two-phase rule. 

On the other hand, the Tep couldn't possibly own the locks because it is 

serving multiple terminals and multiple transactions . 

Instead, Tandem delegates lock ownership to the transaction itself. Be

fore making requests to servers, the TCP obtains a unique transaction identifi

cation, TRANSID, consisting of a node number and a transaction sequence number. 

The locks are considered to be owned by this TRANSID. 

TCP will checkpoint the terminal context upon transaction beginning and 

end. 

1. TRANSFER- AND INFO SAT-

1. Introduction 

In May, 1982, Tandem introduced two new products, TRANSFEK- and INFOSAT~, 

each consisting of new hardware and software COmponents. TRANSFER is basically 

an electronic mail system, with the added important capability of handling 

0Copyrlght 1982 ITOH Int'l Co., POB 1415, Los Altos, CA 94022, Iel(415)948-4516 
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Source: Tandem 

&lCoPyrigbt 1982 

EXHIBIT III-28 

THF SYSTEM OVERVIEW 

• • · 

SI!GIN 

00_ , , __ -

ITOM Int'l Co •• 

..... .... 

----

-~ -.-

--

POB 1415 to • • Altos. 

---
---- -_ .. 



EXHIBIT 111-28 (Continued) 

'l'MF CONFIGURATI ON OBJECTS 

eonl,gur.a aUrlng 
lY" . '" g.".r.',on 

,na "" tf) 

FUPICRE.ATE 

Source: Tandea 

",," TrailS 

CtJt11'9ur~ 

"'"" TMFCOM 

eonf,gurK 
aurrnglyltetn 

getl.r,uon 
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eonfigurea 
.",tf) 

TAAFCOM 
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Source: Tandem 

Ion;. 
' Q'\I'W>e. III 
lI/Jo,,-rf. ,1 
s~ .... c. 

EXHIBIT 111- 28 (Cont1nued) 

TMF OPERATING TASKS 

dQDI • ., 

~" .... , 
St. ,. of 

WO,f r,.,q 

--'" - ... .. -

c:tI .... 9·~ 
.ltn Oc.l/ " oj 

.uO""'umo 
tJrOC~ •• , 

-. --"-

... ~ .. -'U'. OI 
_' __ It 

QrOC. ...... ' 

...... -# M. oI 

~--
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EXHIBI T 111- 28 (Continued) 

TMF DUMPING AND RECOVERY 

"-
Data 
Fil.s 

Audit 
Files 

1 I 
copy data 10 

CODY 

t.". M ~.t. 
~udIH,all 

o.ckuD disc Catalog fO lao. 

J. J. 
!/n"n., ~"d~ Oumps 

Dumos 

/ 

I I I I 

f .stor. data 
roll forw.rd /0 
la,." QO$.SIOI. n., .s ..... r. system 

or m.c,. la,lur. 
conSI.stanlSI". 

'- -. l 
0." 
Files 

RltCoyered 
Oata e __ 

Sourc e : Tandeu 
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"information packages" comprised 0 a f combination of text docUDe:tl.U aed ~ .. , 

t1zed facsimile images. It is scheduled for ,eot!ral availabilit, b A;r .. 

1983. node to ineerface to a 10IJ-coat Utellht INFO SAT permics a Tandem 

s Caeion. It 1s sec for gener al availabUity 1n JQ83. 

Boch produces are interesting in them.elve •. However, tbe .trltq:: 

h d chese products 15 even more .iguiticant. chinking be in 
ta the aMOWIe-=.: 

Tandem painted h offerings are only ~th. Urac prodt.ltt. 1~ I 
out that t e new 

planned i co rporac e information management .y.t .. ~, comprehena ve 
aDd tboat ::. 

broadening of the coapao,', !ecut' , ~ 
announcemen t Signals "8 major .•• 

and 
i.plications at this IDOve are di.cu ... d in .,rl 4m!.: 

motivation for, 

later on in this chapter. 

(EMS), but also facsimile 111lages, 

can handle not only ten documents found on other electronic MU 'YII. 

TRANSFER"' is a general-purpo.e, versatile 1nfonutlon deli"ery .yltn :!c 

text - Only message in a conVentional EMS. 

treated by the system as a single "infor=atioo pac:Jc..ge-. corre.poocUa, to I 

The t.wo type. at data eao be tOll~1t11d ~ 

capabilities and potential applications of TRAJ./SFER. 

BuiIc on che Expand necworking syste. (see ear11er dheu .. 'no). :WSf!I 

• provides the folloWing features and facilitie.: 

General applieae ions ineerhee • Any USer ""iCCen 'pplieae'ooo pm ... '" 

request TRANSFER services. B h .. .. 

owever, t. e maio expect.ed u.er. of the .'ltn ... .... be 
the Taodem Supplied TRANSFER/MAlL and TRANSFER/FAX . 

elect.ronic mail system, 

while the lat.ter allows 'ome U. S. 
faCSimile machines to interface to the TDA"SFElt 

~ ·YStQ . 

" Croup I &:Id ., 

FaCSilll11e s UPPOrt . 

The fac.iadle machine int.erface. to tbe rand" bad-

to 
ware via a MOtorola 68K-based ."" 

contrOller ( model 6340), which 1n tUr:I i::ltlr. 
the dual- ported 6303 or 6304 asynchronous 

commUnications controller , 
·COPYright 1982 ITO" I • 

'. nt. 1 Co •• POB 1415 j" 

• Los Alto., CA 94022. 1e1( .. I')9..3 . ... 
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EXHIBIT III-29 

TRANSFER APPLICATION 

EXAMPLE APPLICATION: SALES ORDER TRANSACTION 

A typical sales order Involves a senes of 
sequenllal steps Irom the lime the order IS placed 
until the lime the product IS shipped to the 
customer Even though Ihe sequence of order 
processing, manufacturing, shipping and billing of 
one customer order IS a single bUSiness trans· 
action, It IS typically treated as a series of 
separately automated functions. With TRANSFER 
these funcuons. which span lime and geography 
and Involve multiple rypes 01 media. appear to the 
user as one logical bUSiness transacllon. 

The sales order may Involve formatted order 
details, a faCSimile Image, and a cover memo 
gIVing special Instructions TRANSFER allows the 
different dala lormais to be combined Imo one 
oackage and Will deliver the package sequentially. 
according to the user·wrtllen application. to order 
processmg. manufactunng. Shipping and 

accounung 

Throughout the sequence, no paperwork has to 
be generated. All the Information pertaining 10 
lhe order IS contained within the system and 
transmitted over the same integrated network. 

It doesn't matter If the sequence spans days. 
weeks or months; TRANSFER will keep track of 
the package for the duralion. As TRANSFER 
delivers the package from one stage to the next. 
from one location \0 the next. II Invokes processes 
and/or alerts users that action is required. 
TRANSFER stores the package and assures 
delivery until the next person or process is ready 

to take action 
InSlead of playmg telephone tag for approvals. 
sending separate documents and haVing to walt 
for processes to be available. the order is input 
once. and TRANSFER transports It througnout lhe 
duration of Ihe Integrated bUSiness Iransacuon. 

ORDER PROCESSING 
MANUFACTURING SHtPPING/BILUNG 

TRANSFER > 

F-- F-- I I SHIP TO 

[=§!E§!i!!:~~ CUSTOMER 
TRANSFER V' .. 

SAN FRANCISCO 
CHICAGO LONDON 

.. 

Source ; Tandelll 

• 82 ITOM I t' l Co POB 14 15 Los Alcoa . CA 9402 2 . Te1( 4 15) 948- 45 16 
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• 

Page III- 84 

6340 controller t he a nalog t ones pr oduced by the converts 

transmission k) i t o digital data, over the tel ephone ae t wor n 

fax IIII.cbJ.nt ' I •• 
" " 

.0 it caa be hi:-

t he same fashion as text ~essa,.,. dIed by the Tandem network i n 
The rOlltro:. 

conversion, and can also convert ASCII- coued.en ler also perfo rms t he i nverse 

to the signals nece ssary t o drive the fax , thus obtaininl a hard copy. "tl 

1 ) and resto r ation are also perfor=ed b, c~ compress i on ( blank eliminat on 

cont roller . In addition, t he c ontroller genera t es the signa!. to drige I. "Oltl 

syn t hesizer to provid e vo i ce o perating instructions to the u.er; the UN! 

responds by touching key s on t he t e l ephone' s Touch Tone. keypad . 

TRANSFER/FAX, in concert with TRANSFER. Supports stote-and-forward Optr,. 

tion, a facility now availa ble only fr01ll specialized ta:JC net~rk.a ( e . ••• ITT' , 

FaxPak, Graphic Scanning I s Gr a phne t ) o r froll Tymnet ( On TY=e II .. rTic. ) . 

Electronic mail . TRANSFER/MAIL is a uaer-friendly e.1ectrotUc u.11 <:OapO' 

s ition and delivery s ys t et!l , wo rking vi t h the 6520 and 6530 tenaina..h. It 11 

implemented as a series of Screen Cobol routines under Pathvay (ue Hrlitr 
disCUSsion) • 

It allows users to merge text, data b..e itu.t. a.nd fac.1I1.h 

images int o a combined informat ion pa ckage . Management of "elect r onic tolden' 

( see below) is also a functi on of TRANSFER/MAIL . 

Distri buted Del ivery. Unlike ma ny EMS systems, which collect all .,u,u 
in a Cen t ralized depository . Whe re the y .... y b •• cc .... d by th. roc.p''''' . 

TRANSFER has no central depOSit or y . Inste.d. TRANSFER _intain. a d1rwory , / 

correspondent locations. and r out.s h 

t e 1nf'otm&tlon packages to all nod .. wtrt 

the l ocal 

recepients of the particular _ •. 
pa~age a r e lOcated. 

nodes to 
maintain l ocal que ues to r 

It is tbe. respon.1bilityof 

actUally done th r ough t he baSic 

message sys t em, extended by Expand) . 
If a package 1s directed t o ~ti 1 

P e reeepien t s at .. given node, only ott: 

inCOming packaiU ( tbis 11 

copy is tranSmitted to , and St o d 
re at , t bat nOde . 

Multipart Packa ge s . 

Any kind o f digi t allY- enCoded da t a uy be entend 

°CoPyright 1982 ITCM Int'l 
Co ., POB 14 15, Los Al t os 

• CA 94022. Tel( .. 15) 9108-4}16 
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into the information packet, which is treated as an entity. Packages may be 

short (say 1 page of text) or long (say 100 pages), and may also include 

digitized facsimile images. 

Time-staged delivery. Correspondents can specify when the information 

package is co arrive at the destination nodes. Among the options available are 

immediate delivery, delivery within a specified window, and Kno earlier than" 

or "no later than" a specific date and time-of-day . However, as noted above, 

packages are actually distributed immediately; local nodes control later deli

very to the local recepients. 

Aasured delivery. TRANSFER keeps track of an information package until it 

is received by the intended recepient(s). If the pacakge cannot be delivered, 

or is not accessed within the specified limits, it is returned to the 

originator for further action, which may be to let the package expire, or to 

resubmit it with a new expiration date. 

Filing service. TRANSFER packages may be filed at the receiving nodes in 

"electronic f olders", either as entities, or broken into component parts, 

according to user specifications. 

Distributed adadnistration . Control of such facilities as the list of 

correspondents is not centralized, but is vested in system managers at each 

node. • 

3. INFO SAT-

INFO SAT- is a joint offering of Tandem and American Satellite Corp. 

(ASC- ) . Headquartered in Rockville, MD, ASC, which was established in 1972, is 

jointly owned by Fairchild Industries and Continental Telecom (nee Continental 

Telephone) . It leases satellite capacity from Western Union, and markets end-

to-end .atellite data services, based on low-power, low-cost, roof-top earth 

a tation., manufactured by Vitalink of Mt. View, CA. 

Ccopyrlght 1982 ITOH Int'l Co., POB 1415, Los Altos, CA 94022, Tel(415)948-4516 
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The ASC service differs from t ose h offered by S.cellite luslna.. 5yft_, 

Flrse, it offars & ralathdy .~. Harris Corp., or M/A-Com in two respects. 

cost (S6K/mo.) service by using a low-cost, low--speed 'dual 56lbps) Ura 

station, of which many can be multiplexed onto the a s1n,le, 

satellite transponder. Earth stations ofhred by SBS and ochera ara t1Pleally 

very large, very expensive (SIOOK/mo) , and remotely-located, hanc. requ.1 rt llllll 

expensive land-line to connect to the Customer's s1te. The, •• artb uaUoQl 

generally operate at the full 6.J Mhps capacity of the transpond.r (tbou,b SIS 

is planning a multiplexed service) . 
Second, ASC off.n ,candaret equi~lI1t 

which allows the user to further multiplex each earth aCacion &.DOD, • -.ltltuc!t 

of diverse, low-speed users, such as te~nals, fax machin •• , teletype •• ~ 
voice (telephone). 

tasks to the user. 
The others suppliers typically leave tb... -.,ltJj)lu:1q 

INFO SAT will use a new Vitalink earth StatioD, which ua.s a 5-=ecer ( 15 

ft) Cassegran!an dish, which is small enough and light enough co ait on a root. 

top. Two independent 56Kbps channels are lUiataioed by t'WO '.ta ot .ol!d

state, low power (5- 10W) translll1 tting amplifiers. 10Y-noia. r.ceivin, _pl1-
fiers, and aSSOciated electronics. 

These channels can be used concurrently tor 
more bandwidth, or , shOuld One link fail, h 

traffic (much like tne Tandem system) . 

expected by year-end 1982. 

t e other can be used to carry all 

FCC apprOval for this eartb nation is • 

Tandem will 
provide a contrOller t o i t f 

n er ace the earth atation Tandem to the hardware, and 
a Software driver to interface to £xpand 

TRANSFU. Tandem will also prOvide RF mOdems, and 

to conVert between digital Signal. and a 
modulated carrier, indicati h 

ng t at Tandem does 

plenng hardware (which perfo-~ h not plan to use ASC t • .u.ti-
.. ...., t is function). 

responsible for maintenance of the entire 
sYStem. 

'randell Vill al.o be 

eCopyright 1982 ITOM Int'l Co., POB 1415 
, Los Altos, CA 94022 , Tel(41S)948-~S16 
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L. COMING ATTRACTIONS 

In September, 1982, Tandem is expected to announce software products that 

will allow its computers to particpate in IBM's SNA networks. 

Another develop--nt expect d i fib i b d 1 ~ e soon s a er-opt cs ase acal area 

network, which will be able to link up to 14 Tandem nodes over a fiber-optic 

cable (1 kilometer maximum) at a signaling rate of 32 Mbps (4 Mbyte/sec). 

M. ASSESSMENT 

Tandem's phenomenal success so far has been due to a number of factors: 

o Early success in obtaining venture capital. 

o Foresight in identifying OLTP as a fast-growing market. 

o Willingness to engineer a new product to meet market demand. 

o High employee productivity and loyalty. 

o Hlgh margins due to end-user orientation. 

o High customer loyalty. 

o Management flexibility and responsiveness to changing markets and 
technologies. 

Venture capital. There is no doubt that Jim Treyblg's association with 

the venture capital firm of Kleiner, Perkins was crucial in obtaining appro-

priate initial funding for the fledgeling company, at a time when high-techno-

logy start-ups in general. and computer start-ups in particular, had great 

difficulties in raising seed money. This achievement was all the more remark-

able considering that at the time (1974-5), both the size of the transaction 

processing market, and the validity of the proposed Tandem system concepts, 

were far from clear . 

Market foresight. Initial capital, however, cannot create a market 

success. To achieve that, a company must first have a product that satisfies a 

market demand. The foresight that Tandem's founders had in identifying the on-
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line transaction processing as • gro'"'th segment !Ja' c:.learly a uJc~ tnarke t 

, subsequent succes • • contributing factor to the company s Alaia, 

mainframe-based airline reservation remembered that, at the time, 

practically the only visible OLTP applications. 

it .. 1t lit 

'11t .. . . r. 

there was a significant number of other, smaller-scale OLTP application.. Ser 
was i, obVious that such applications would be receptive to Tandell', 

tolerant system ideas. 

Tandem.' s founders made another astute observation when the 
Co.pan1 ,ot 

started. They correctly perceived that the majority ot OLTP applieation, vould 

reqUire no great "number crunching M capabilities. and bence could b4i .. thfttd 

with an architecture based on a multiplicity ot relatively lov-pov.nd, 

minicomputer-class processors. 

Product innovation. 
Tandem freely admits tbat it did aot or1,1a.at. any 

major, new hardware or soft .... are concepts. Neverthele •• , by meldin, to,.ther I 

number of exis ting technologies and concepts, Tandem cre.ted .. eon.httee, 

"clean" deSign that promised substantially better tault-tolerance than the 

previous, jerry-rigged sYStems. Such systems us~d essentia.lly-uaaodifi.d COP-

ventional hardware and software and prOVided pseudo- tAult-tolerance at be.c. 

Tandem's willingness 
to break with the past yielded aot only 

deSign, but several other important benefits as well: • 
o 

o 

o 

o 

o 

For 7 years , 
ment involved 

no one else Was 
in such a sharp 

Willing to 
break With make the subs tanel&l invue-

the past. 

Simplified manufacturing and 'es'ing, sioce all 'Y"eQ 8iz •• coap,i" of the same baSic components. 

Cost-effectiveness, due to the S f 

u e 0 ~nicomputer technology. 
"Graceful growth", 1.e. 
load, without impacting the ability to add capaCity 

the eXist1ng applications. 
The same underlying mechanisms 
Tandem networking (Expand) . 

to meet ~ groviag 

pertUt ted geographicallY- dispersed 
Ie is 

imPOSSible '0 over-esci""e 'he benefies 'hac Tond." gochend by 
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having virtually no comparable competition in the first 7 years of its existen

ce. This allowed Tandem to establish such an overwhelming leadership position 

in its field that it no longer need fear being upstaged by another fault-

tolerant system supplier. 

"Graceful growth", or modularity, is inherent in the Tandem design (and, 

in fact, in most consistent FT designs). This comes about because additional 

capacity can be obtained by plugging in additional processors. The message 

system isolates the applications programs from such configuration details as 

the number of processors and the specific processors serving particular I/O 

devices. Hence, growth can be achieved with little or no impact on existing 

applications. 

This has been of enormous importance to Tandem for at least two reasons. 

First, graceful growth represents a clearly superior way to accomodate expected 

~ or unexpected increase in the demand for service, particularly when compared 

with the alternatives. Even with vendors that offer ~compatible families" --

of which, other than IBM, there were only a few in the mid-1970s the user 

still has to either purchase excess capacity initially, or go through an upgra-

ding process (wheel in the new machine, wheel out the old), with the attendant 

disruption in service. When the new machine is not compatible with the old, 

the pain of the software conversion is excruciating. In 1970. six years ar-ter 

its introduction, numerous IBH System/360 installations were still running 

Relllulation mode" to avoid such conversions. 

Contrast this with the Tandem approach, where the salesman is able to bid 

• low-coat, minimum-configuration, two-processor system initially. snd promise 

that capacity can be increased by, perhaps, a factor of 8-10 by just plugging 

in processors snd I /O controllers. Many customers find this so attractive that 

they make the decision to buy Tandem primarily because of modularity . 
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This, in turn. creates the second advantage. In prec1ou. few CUes I'll 

Tandem prove that its system wo ever required to old indeed offer h..1aher lV&.11~ 

ability and less down time than competing conventional syste ... In f.ct, t ~ 

this day, other than a theoretical reliability calculation done io. 191;, :Ie 

empirical data is available to prove that claim. This is partly bec.uae ' acb 

data is very difficult to collect (one would have to set up, 
side by I1de, I. 

Tandem system and some other system, n i essenti.lly identical appliCation., IOd 

carefully maintain up- time statistics for a number of year.). 
Luck..11y, boll'-

ever, 
because of the great, obvious advantage of the "graceful growt:b" offered 

by Tandem, many "buy" deciSions were made because of that f.ctor. .ccept1l1, 

Tandem's fault - tolerant claims on faith. 

Now, with hundreds of existing installations. Tandem need no longer worry 

about "prOVing" its FT capabilities. 

existing, satisfied Customers. 

such requests by Supplying the prospective Customer with. reference Hse of 

Instead. it can - .nd doe. - deflect 

The significance of the graceful growth feature became clear only gradual" 

ly. Another, possibly even more significant diScovery was the fact that ehe. 

same underlying mechanisms cuuld equaJ.ly-well Support a network of geographic." 

lly- d1spersed Tandem nodes. 
A Tandem node is. in fact. a local network. of 

processors. The addition of a small number of relatively minor software ca.~ 
nents (Expand) allows the baSic message system to h.nd~e remora nodes, ac, .. s!-

ble through long- haul communications links. 

operations. 
Tandem itself maintains the largest Expand netWOrk to 8UPpO['t its internal 

Only a few Tandem CUStomers operate significant Expand neeworu. 
the fact 

that this capability can be demonstrated 
now is of 

Nevertheless, 

crucial importance in many situations. 

Often the initial syste:!. involves just 
one node, o r a few independenr nndes; but a fullY-distributed sy"." is part of 
the long range pl an . 

When the baSic Expand networking facility is coos1derl!d 
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1n conjunction with Pathway and the requestor/server structure, a powerful and 

flexible distributed processing system emerges . The recent TRANSFER and INFO

SAT products further build on this base . 

Employee productivity. High employee productivity is certainly another 

important element in the company's success. Just prior to the June, 1982 

quarter, sales per employee were running at about S100K, substantially above 

the IBM figure. Turnover, at about 7%, is perhaps one-third to one- half the 

average in Silicon Valley . Tandem's employee indoctrination program, stock 

ownership plan, and uniquely congenial working environment are all designed to 

promote employee loyalty and productivity. It is critically important for 

Tandem to maintain high productivity. not just for profitability: without it, 

the company's ambitious growth plans would require an impossible growth in its 

work force . 

End user orientation . Profitability is aided by Tandem's concentration on 

the end-user business, allowing it to maintain high margins. Tandem sells some 

two-thirds of its output to end users. 

Customer loyalty. Nearly half the Tandem work force is engaged in market

ing and customer support activities . Quality service and suppo r t promotes 

customer loyalty, expressed in the high level of repeat orders. which have been 

running at about half of all processors shipped in a given year. This also 

proves that the sales strategy of "buy small now, expand painlessly later" is 

indeed working. 

Management flexibility. Tandem's management may be a bit too informal to 

sustain their growth objectives (Sl . 1 billion by FY 1985); but their astuteness 

io observing market and technological trends and their readiness to make chan

ges to accomodate such developments have been amply demonstrated. This has 

certainly been true at the time the company was founded. Hore recent examples 
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a nd Pa t hway. which In a sense repudlatt IO::tll! tJf include th~ introduction of TMF 

the original Tandem concepts; and the int reduction of TRANSFER. and L'(fOSA.-:, 

representing a f the company's focu •• significant broadening 0 

N. PROGNOSIS 

l!. ..!!!!. Microprocessor Challenge 

tors. 

Tandem is noW' being challenged by a fast - growing lhe of would-1M: cO=ptU-

Such companies as ra us. S, , Synapse, Computer Consalet. Parallel COIIp1r 

tec, and SeqUOia (all discussed elsewhere in this report) are al.o tat,ttUq 

the high-integrity transaction proceSSing I114cket as their prt.c.ry objf:cCht . 

Without exception. the newcomers base their fault -cole r ant de.1gn. on lI1ero-

processors, espeCially the Motorola 68000 . 

also being employed by a few new designs . 
The Intel 432 and even 80SS an 

In a general sense, che cnaCuring microprocessors and solid-state a!2orits 

considered impractical due to econOadcs. are becoadng quice; practic.al. This 

are creating a technological environment in \ihich new de;s ign., pr.viously 

environment is rather Similar to the o ne which eXistl!d \ihen Tandem got .tarted: 

then it was the maturity of minicomputer technology and a r chitl!cture that .ade 

'he Tandem design POSSible and gave " its price/perfonoaaco edge , 

Microprocessor technology. 1n particular. is creating pressures on Ta!1de. 
in several specific ways: 

o 

o 

o 

Microprocessors ( and dense , low 
deSigns, espeCially self-chec

k1n& 
ecOnOmically feasible. 

cost 
ones 

me.morll!s) are 
(e . g . Stratus, 

IUUn, 
late! 

". 
432) 

Some new microprocessors ( e,g. 'he 68K) are architec'ed In,em&1ly II 
32 bl, cPUs, a slgnifi can, advantage rela'ive '0 Taadem's Ib-bit architecture. 

Standardized operating systems and 'hi d f betO-'o, b 
r -party so t.,.rare are ~ availa Ie for 'he new microproces.ors til i h t-

cut the costly and time-con • O\i ng newcOQers to 5 or 
SUlD.1ag Software developcent process. 

Tandem COntends that microprocessors '~II 
.... .01. not give its COClpetitors any 
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significant cost advantage, because the cost of the CPU logic is insignificant, 

compared to the rest of the system . Exhibit 111-30 shows the distribution of 

costs in a typical Tandem system, proving, according to Tandem, that CPU logic 

is responsible for just 4.5% of the system's cost. Actually, the figure is 

significantly higher. because a microprocessor replaces not just the logic, but 

also all of the WCS and diagnostics components, and a good deal of the channel 

costs. Newer MPUs with on- board MMUs will also replace the cache (actually 

memory management) component . 

But the main impact of MPUs is not so much in reducing costs per se. but 

primarily in making possible new fault-tolerant architecture alternatives such 

as "self-checking" designs . Such designs typically contain, in effect. four 

~copies M of each function. First, each subsystem generally contains two iden

tical functional parts that compare their results and generate an error signal 

upon discovering a disagreement. Then, a duplexed (duplicated) subsystem, 

which also contains identical self-checking halves, takes over. 

Stratus is promoting such a self-checking deSign, based on the Motorola 

6BK MPU. Its main advantage is that it eliminates the need for process-pairs 

and checkpointing, at both the system and applications level. Such a design 

would have been impossible to achieve economically with the Tandem minicomputer 

approach. Tandem counters by arguing that such a high degree of redundancy, 

where the duplexed module does no useful work until its mirror image fails, is 

wasteful and inefficient. 

The Intel 432 is especially interesting in this context. This chip set 

features functional redundancy checking (FRC) , a scheme under which each output 

pin is equipped with special logic such that any two identical chips can be 

connected togeth~r as a self-checking unit. Furthermore. the 432 processors 

are self-dispatching, as in the Synapse system, to assure configuration inde-
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( J=%ofSystem 
Cost 

Source: Tandem. 

EXHIBIT III-3D 

ALLOCATION OF TANDEM SYSTEM COSTS 

TEAMINAlS 
& 

OTHeR I/O 

OISC 
AND 

PERIPHERALS 

MEMORY 
45.1% 
110.BI 

POWER & 
PACKAGING 

LOGIC 
18.7% 
14.51 

CACHE 
15.." 
13. 71 
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pendence and hence graceful gro~h. Finally, the object-oriented 432 archi-

tecture is more suitable for the devlopment of fault -tolerant software than the 

more conventional, "flat" architectures employed in current systems . 

The Synapse design would have also been impossible in 1974- 5. Here, a 

potentially large number of processors execute programs directly from a shared 

memory system . They can do so efficiently mainly because each contains a 

significant amount (16KB) of high speed cache. The cost and board space that 

would have been taken, using older memory technologies , would have made such a 

system impractical . 

Tandem, too, can -- and is -- using microprocessors; for example, its 

facsimile controller (see earlier discussion of TRANSFER) is 68K-based, and it 

1s quite likely that a follow on to the 6530 terminal will also use that MPU. 

And, of course, Tandem can avail itself of the advances in bit-slice, gate 

array and custom VLSt technology, to obtain improved price/performance levels. 

But in the CPU area, Tandem is essentially shackled to its 1974-vintage, 16-bit 

architecture, because of the huge investment in proprietary software, both by 

the company and by its customers. 

This gives the newcomers a decided advantage, because such MPUs as the 68K 

are architected internally as 32-bit CPUs, and offer a large addressing space . 

The 68K, for example, uses a 24-bit address and can linearly address 16 MH, 

just as the IBM 370 and 4300 mainframes do. 

Tandem, and some of its customers, have been chafing against the addres

sing limitations inherent 1n the Tandem 16-bit architecture for some time now. 

The Guardian operating system, for example, simply ran out of address space. 

How to solve the address space problem and break out of the 16-bit mold is a 

classical dilemma which Tandem, like other mini-makers before it, had to face. 

Unlike a nueber of mini-makers who "bit the bullet W and developed new 32- hit 

architectutes, Tandem opted for a less-painful, but less fundamental, solution. 
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The added d d ddressing features of the NonStop II sYItQ, segments and exten e a 

Nfinger- ln-t he- dike- exped1e:!tl , introduced in April, 1981, are short-term, 

· ~ 'h 'he "clean
N 

linear, t6MB space of lucb MPCs u which suffer in comparison w. , 
the 68K . 

Software is generally regarded as a major Tandem advantage. 

and its customers have developed an array of software p r oducts over tbe ~Ut 

seven years or so. Tandem is counting on its software l~.d to keep tbe. cOIpt-

titian at bay. Newcomers, according t o the Tandem rationale, will hl.vt to 

offer comparable software in order to compete. This will be difficult, COltly , 

and time-consuming; and meanwhile, Tandem will not be. standing nUl, but vUl 

add even more sophisticated software products. In tMs 'Jay. the co.pan,. hopei 

to remain a Nmoving target " to its would-be competitors. 

Bowever, some of the newcomers are refUSing the play the lame by tl:I: 

Tandem rules. They plan to combine lIl1croprocessor-based hard..,are vitb the 

UNIX" opera'1ng 'Y"em. UNIX is already available for the Hotorola 681 d 

other 16/ 32 bit MPUs. The idea is to make the necessary intunal lXId1f1cat1oe5 

to support the fault-tolerant hardware. but to leave the file .yst.lII, .hill, 

and other user interfaces intact. 
This would appeal to users alread,. [&Ciliar 

with UNIX. 
Even more important. this would permit the use of third-partY 

developed applications packages. which are e..~pected to abound a. the popularity 

of UNIX increases. 
In this way. these nelol'COmers hope to .hort-circuit t~ 

software development prOblem. 

quarter. 
Tandem 1s faCing another technological challenge. from a rather unupecttd 

cations channel (usually ~ 1 
a coe~a cable) among 

Local area networks (LANs) a re g"hemes 
... for shar1ng 

multiple. intelligent Io'Orr 
stations. Ethernet is 

perhaps the best-known of t he "baseband" UN elan, , 

QCopyright 1982 ITOM Int'l Co •• POB 1415 
• Los Altos. CA 94022, Td(41S}94S-4;16 

« 



Page III-97 

although many other alternative systems are available in this class, as well as 

in the more exotic "broadband" class. 

Althogh LAN technology is still in its early stages, LANs are significant 

because it is fairly certain that a LAN of some kind will be a key element in 

the paperless, electronic "office of the future". In the context of fault-

t olerant systems. however, LANs, combined with low-cost, microprocessor based 

workstations, are calling into question some of the basic premises of the 

design approach taken by Tandem (and other FT suppliers). 

The DOse system (discussed elsewhere in this report) is an example of a 

LAN-based system which achieves very low cost by providing fault-tolerant 

features selectively. In this system, the very low-cost, 808S-based work

stations are considered "expendable" and offer no special fault-tolerance. 

These workstations access a central data base over a duplicated channel. The 

~file server ~ computer which controls the data base features full redundancy, 

and full disk mirroring is employed. 

Tandem already recognizes that its initial preoccupation with providing 

extensive fault-tolerant features to protect against failures in individual 

processors, rather than the data base. has been misplaced. With the introduc

tion of TMF, the company in effect acknowledged that data base consistency and 

integrity are the key issues, and that these attributes cannot be guaranteed by 

making the individual processes fault-tolerant. 

Tandem evidently means to pursue this line of thought furth~r by providing 

in the future workstations with far more power. Its decision to de$ign and 

manufacture its own terminals makes sense only in this context. Up to now, 

Tandem carefully avoided investing resources in low-volume peripheral manufac-

turing. The volume of terminals shipped by Tandem is far too low to justify a 

~make " decision. But if future processing power is to be invested more and 

more in the terminals. rather than in the present processors, then in-house 
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c ontrol over t he design of t he terminal is desi r able . 

3 . Ta ndem Re f ocus es ~ !!!!! Challenges 

The recent of 'he TRANSFER and INFO SAT pr oducts proVides " introduction 

, hi - '-ing upon which Tandem's future direction is valuable clue to t he strategic ll& 

l ikely to be based. 

These new faciliti es are , of course , two mo r e mileposts uong the ~llOv1~ 

tar get " route, by which Tan em opes a , d h 'keep and poss i bly .... id.H'. the glp 

between itself and any of t he new fault-toleran t sys t e m suppliers . 

Beyond that , TRANSFER and I NFOSAT rep r esent a significant br oadening of 

the company 's focus, as Tandem. itself puts it. 

!'he s trategy behind t hese -- and expected follot.l'-on products - it tva 

fold: first , to capi t alize and build on existing Tandem capabilitiu, f:Specl&l~ 

ly t he networking facilit y , Expand , 1n order to add r ess new IUrkets fot CQrpO'" 

tate data communications a nd- information networks. Despite slover- t han-

e xpe c ted gr owth in these fields, especially in data communica t ions. there 11 

l ittle doubt, that over t he longer range, these wi.ll be the prime growth 

markets, probably well into the 21s t cen t ury . The satellite connection will be 

espeCially significant in t he f u t u r e. 

Second, Tandem fully recogniz es t hat it is not well equipped to co.pete 1~ 

the low-price combat zone, in whic h some of t he m.ic r op r ocessor based designs 

from the newc omers will have s ubstantial 
pr ice advantage . It r eckons that " 

t ypical s ystem , priced at S200K, will cost it SOme S60 K 1n non- cb.argeabh: 

support s ervices over the life of ' he • 
syst em , so it cannot -- aad does not ~J ~ 

t o -- fight by reducing prices muc h . 

Tandem' 5 forte ha s a lway s be!!n co i 
mp!! t ng with superminis and 

frames. Against the f irst , Tand 
em c.ompetes by offering fault-tolerante at 

roughly the same price. Agai nst the mainf r ames 
, Tandem 1.I1ns by convincing the 
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prospect to buy relatively low cost, minimum configuration systems initially, 

and expand later by plugging in more components. 

With TRANSFER and INFOSAT, Tandem is moving farther away from the low

price arena and deeper into the mainframe turf, where the company hopes to gain 

Maccount control" through the corporate communications network. 

~~ Management Challenge 

Despite the growing competitive pressures and technological challenges, 

Tandem's leadership position is so solidly entrenched that these are not likely 

to be a major concern. By far the most serious challenge facing Tandem is not 

competition but the management of growth. 

Given the spectacular past performance of company, it is tempting to 

conclude that its growth has been due in large measure to capable and stable 

mansgement. It is certainly true that, despite some high-level defections ( in 

marketing, for example), the key management posts are held by people who have 

been with the company for a long time (e.g., Treybig, the founder, and 

Marshall, who joined early). 

It is also true that the company is a major user of its own computers, 

some 100 of which are involved in supporting company operations and providing 

management controls. 

Tandem recognizes the significance of the management challenge. The 

Tandem Management Institute, under co-founder Jim Katzman, was established to 

provide training in management skills to Tandem employees going up the ladder 

of low and middle management. 

These are all positive signs. But there are some negatives, too. The 

present management structure tends to be somewhat amorpohous and informal. 

Some twenty vice-presidents -- a large number by any measure -- report to the 

"office of the president", consisting of Treybig and Marshall. Informality is 

perhaps best exemplified by Treybig's "sign-up-for-yourself" appointment book. 
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There seems to be a substantial degree of duplication and lack of 

especially in marketing. where t~ home-off1ct definition of responsibilities, 

vice presidents are 9upplemented by four regional vice presidents. 

manufacturing, materials t 1. t he responsibility of OOe v1" managemen 

president, while assembly and test are under another. Other &.lIbiguitlu Uht 

1n software development and in corporate services. 

There are signs that point to possible recent management sUp upa, which 

may be due to the informal nature of Tandem' s present l!I&oagement. For exurh, 

the decision to pursue legal action against Stratus Computers ,eelU to ban 

been taken without full consideration of its obvious 1.mpact. \lhlch 1s to unlItr-

line the credibility of Stratus as a Tandem competitor. Tandell. arguu dac it 

bad no choice, since it had to protec.t its trade mark NonStop. StiU. ont CUI 

legitimately ask why Tandem did not try to settle such .. relatively linor 

matt~r before launching the legal action. Out-at-court contact be:t .. -een tht t'o1O 

c.ompanies after the suit was, in fact. responsible for several chaniu 10 the 

Stratus advertisements that Tandem found objectionable. 

Also somewhat puzzling was the deCiSion to bring terminal canulaccurio, h 

house. 
Tandem's terminal volume is far too small to juatify such .. iIIOvt, 

particularly when viewed in light of the company's long standing policy to fanl 

out as much manufacturing as Possible, and to buy rather than uke all 

peripherals. in o rder to conserve resources for IDOre important corporata go.lt, 

such as customer support. 
Again, it is hard to avoid the impression th.t tbe 

decision was taken without suffiCient management analysis. 

The moderation in growth which the company thret exhibited over the 

resulted in a hiring freeze. 
AnOther proble- is h h J""' 

II< t e earnings drop in t e _ 

quarters ended in June. 1982, is also a SOurce of Mo. t dis turbiD' is concern. 
the drop 1n employee productivity, 

whicb espeCially in the June quarter I 
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quarter, compared to the preceding quarter. 

Taken t ogether, these indications could be used to argue that Tandem's 

past success has been primarily driven by the size of the OLTP market, not by 

the skills of its management . 

Whether or not such an evaluation has merit will become clear in the near 

future, as Tandem continues to cope with highly adverse world-wide economic 

conditions. One conclusion, however, seems beyond argument. It is that 

Tandem's future lies in the way in which it responds to its greatest challenge: 

the management of growth. 
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CHAPTER IV 

STRATUS 

A. BACKGROUND AND FUNDING 

Stratus Computer, Inc. was founded in May, 1980 by William E. Foster, 

Robert A. Frelburghouse. and Gardner C. Hendrie, all of whom are st111 in key 

management positions with the company. Initially based in Cambridge. HA, 

Stratus moved in June. 1980 to its present leased. 16,000 sq . ft. plant in 

Natick. MA. An additional 10,000 sq. fe. will be occupied 1n June, 1982. to 

support expanded manufactu r ing . In addition, Stratus leases sales and service 

office space in 8 U. S. cities . 

Employment in April. 1982 stood at about 90. of which 35 were in develop-

ment, 41 in marketing and sales. 10 in operations and 4 in G&A . The company's 

name carries no special significance . 

Initial funding of about ~1.7 mdllioD was furnished by three venture 

capital firms: Hellman. Gal Capital Corp . ; Institutional Venture Partners; and 

General Electric's Business Development Services. Inc . (BDSI). 

A second round, completed in January. 19tH, brought an additional $5 

million. In addition to the three original investors, participants in this 

round also included the Charles River Partnership III; Palmer Corp.; Olivetti 

Corp.; and Merril, Pickard (B of A) . 
• 

In mid-April. 1982, a third round of financing yielded approximately $H 

million in additional funds via a private placement of preferred stock. Parti-

cipants In this funding included. in addition to six of the 7 original inves-

tors. Hambrecht & Quist, Oak Management Partners. and Stratus employees. The 

company believes that it Is now adequately funded to meet its projected needs 

through calendar 1983 . 

A few weeks earlier. Stratus announced that it had granted Olivetti exclu-

sive distribution rights for the Stratus/32 product line in Italy. France, 

0Copyright 1982 ITOM Int'l Co . , POB 1415. Los Altos, CA 94022, Tel(415)948-4516 
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Spain. Sou t h Africa and South America. The multi-year agreement, which could 

eventually be worth $40 =dllion, involving as lUny as 200 syst~. dso iivn 

the aDd electronics concern tbe right to !ntor-giant Italian office equipment 

porate the Stratus/32 d an OEM basls . in its own pro uCtS on Aeeordina to 

11 Olivetti '. equity position in Stratus is not Iigl'lit1-Stratus, incidenta y. 

can t . 

The company announced its Stratus/ 32 product in r-iovember. 19SI . The first 

deli very occur ed in February, 1982. By August, 1982, 12 .y.te-III are said to 

have been shipped to Olivet.ti in Ivrea, It.aly and t.o U.S . customers, lnc1udll1& 

Me r ril Lynch; Thom McAnn, a nat.ionwide chain of .boe st.orel; and We.t L~ 

Creamery (a local business) . 

In mid- Apr il. the company inked a nationwide third-party uil'ltenallCI 

agret!ment. with INDESERV. Based in Lit.tleton, MA. INDESERY is aD ... odatioll of 

independent service organizations, with more tban 170 office. in t he U . S~. t 
Canada, and Puerto Rico . At one tlme, INDESERY had a contract to .ervici 

Tandy/ RadiO Shack computers in some areas. an arrangement. ''''hich was sillCI 

d r opped by Tandy, apparently due to dissatisfaction with INDESERY . INDES['!V is 

cu rrently contracted to support the WICAT line. which, like Stratu.'. is baud 

on the Motorola 68000 MPU. 

The company says that the purpose of the INDESERY agreement i. to offer 

st!rvice in a r eas not covered by Stratus' own direct service orsanization, vlUcb 

is planned for all major U. S. cities. 
So far. UIDESERV' s res ponsibility is 

limited to Memphis, TN. 

In February, 1982, the cOl'l1pany received a compliment of .or:. frOD i.odd. 

the leader (and, 
up to now, the only participant) in t he biSh-integrity trans· 

action pr oceSSing market. 
Ta':1dem filed a lav Suit asainst Startu., triga:ered 

by full page ads which Stratus ran in Computerworld 
during Febru.ry, 1982. 

ClCopyr igh t 1982 I TOM Int ' l Co . • POB 1415 
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Tandem charged that the ads, which compared the Tandem and Stratus offerings, 

were misleading and inaccurate in their treatment of Tandem, and misused the 

term UonStop, a Tandem trademark. 

Tandem asked the court for an injunction to stop the publication of those 

ads. Stratus has since revised the offending ads to eliminate all mention of 

Tandem and of "non-stop" systems. The company says it did so in order to 

settle the suit, although it believes the ads were not misleading, and it plans 

to continue its agressive advertising . The incident is significant, because it 

clearly indicates that Tandem, a $300 million firm virtually dominating its 

market. considers upstart Stratus to be a serious threat. 

B. MANAGEMENT 

The Stratus management team is led by founder and president William E. 

Foster, who was previously vice president of software development at Data 

General. Earlier, he was computer systems engineering manager with Hewlett 

Packard, where in 1973 he assumed responsibility for managing the hardware and 

software development of the HP 3000 family, which eventually attained notable 

success in the marketplace (after rather severe initial problems). 

Robert A. Freiburghouse is vice president for software at Stratus. He was 

previously founder and president of Translation Systems, Inc., a software 
• 

company that implemented a number of PL/I subset and Fortran '77 compilers on 

various minicomputers, including DEC, DG, Prime, Wang, and Honeywell. Earlier, 

he was manager of Multics language systems at Honeywell. 

Gardner C. Hendrie is Stratus' vice president for hardware. He was for-

merly engineering director at Data General. In 1965, he was responsible for 

the development of one of the earliest minicomputers, the DDP-116 at 3C, which 

was later acquired by Honeywell. 

John P. Morgridge. vice president of marketing, joined Stratus in October, 
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• 

Pagl!! IV-4 

198U. Previously, he h H ywl!!ll Information Syste!:lS for 20 YUts , .... as .... it one 

f k '1ng and planning. serving last as YP 0 mar e~ 

John H. Curtis, vice president of finance, joined Stratus 10 JanUlfJ, 

1981. Previously. he loIaB controller and director of materials at Appl1con. 

Earlier, he .... as with Arthur Andersen. 

James E.D. Austin is Stratus' VP of manufacturing. He .., .. (onlerly cht 

1 where he later became unager of lal!chanical sixth employee of Data Genera • 

design services . 

Key development personnel includes Stl!!ven H. Webber. operating 

systems project manager (formerly with HIS); and Robert: Reid, a DEC SYlte: ~a: 

designer. 

C. COMPANY ORIENTATION AND MARKET CONCEPT 

The company freely admits that it is going after t he Tande. marxet, al tb 

contested ads illustrate. The key difference in the StratUI approach 11 that 

the fault-tolerant mechanisms arl!! impll!!ml!!nted primarily in hardware, unlike tht 

Tandem system in which these mechanisms are to a large extent the ruponllblli-

ty of the soft .... are. This approach I!!l1.minates the need for the proceu-pdr 

concept and checkpointing procedurl!!, which is expl!!nsive in ter-ml ot computtr 

resources . 

Stratus achieves its fail-soft objectives primarily throulh a dual-redun

dant, self-checking hardware deSign, dubbed Continuous Proceslinl, in VMch&~ 

critical subsystems within a "processing module " can be replicated ( "dlljr' 

lexed") • 
Duplexed system run in tight SyuchronislD with each other, per!oni:J 

identical tasks and producing identical outputs. 
Each luch lublyatn is sd!" 

checking; this is usually achieved by having duplicate circuits which an ,in: 

identical inputs, and whose outputs are Cont1nuously cocpared . If the outfUU 

ClCopyright 1982 ItOM Int'l Co., POB 1415, Los Altos, CA 94022. Tel( .. 15)9 .. 8.~SiC 



Page IV-5 

do not agree at some point, the subsystem declares itself at fault. At that 

time, the duplexed subsystem simply continues to carry load, while the defec-

tive unit is removed for repair. 

A "processing module" contains all the subsystems of a conventional compu-

ter system: processor(s), memory, and I/O controller s; each such subsystem may 

be duplexed within the module. Up to 32 such modules may be interconnected 

over a ring-type LAN. dubbed StrataLINK. (which may be optionally duplexed). 

The key factor which makes the Stratus self- checking solution possible 

from the price/pe r formance standpoint 1s the emergence of the new generation of 

16-bit microprocessors and other advanced LSI parts . These chips. which were 

not available when Tandem designed its product in the 1974- 76 time frame, now 

make it possible to build self- checking designs at acceptable costs and per-

formance levels. At the same time, costs of software and of personnel are 

skyrocketting, Stratus points out. This makes the softwsre-based fault -tole-

rant solutions (a euphemism for Tandem) less attractive . 

Prices of typical systems range from about $130K to upwsrds of $1 million. 

Stratus plans to address end-users directly . via its own sales force . Sales 

and service offices have already been established in Boston, New York, Chicago, 

Dallas. Houston, Tampa (FL), Washington O.C . and Los Angeles. 

Stratus plans to offer an extensive range of basic software tools, inclu-
• 

ding the Virtual Operating System (VaS), Cobol , Basic, PL/l, Fortran '77, 

Pascal, and communications support (IBM RJE and 3270 protocols). Stratus 

encourages vertical applications software developed by independent, third party 

software suppliers. The applications software for Thom MeAn n and West Lynn 

Creamery was developed by such third parties. 

Stratus company visualizes a cooperative selling arrangement under which 

end-users would be sold jointly by a team composed of Stratus people and the 

third party software developers . Stratus would undertake to service the hard-

CCopyright 1982 ITOM Int'l Co ., POB 1415, Los Altos, CA 9402~, Tel(415)948-4516 
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ware and basic software, 
leaving the applications software uintenance to t~ 

third parties. third Pa rt ies would ~ recompensed on • The software royalty 

basis, i.e. for ea-h S eratuS system sold which uses the partie.:-receive a fee ... 

lar applications software. 

D. PRODUCT CONCEPT 

As indicated earlier, the key concepts upon which the Ser.tu. Contlcuocil 

Processing system is built are: 

o Self-checking logic on each PC boa r d, gene r a.lly tain, dud e1rculu 
whose inputs are identical and outputs are continuously co.partd. 
This self-checking logic is responsible for error detection. 

a Duplexed subsystems, executing in tight lockstep; .hould ooe lu~yr 
tem become. faulty, its duplexed counterpart 'imply continu .. to at:')' 

load while the faulty unit is being repaired. 

This scheme is 1mplementeu within a framework of ~proc ... inl ~odulfl' 

(PHs ) . each of which contains at least one copy of each aubayatn foued U I 

typical computer system. Specifically, a proces.lng module contuas a procu' 

sor ( actually two processors, as described below). a D!:laory tyate_ vtth ttl 

control, disk controller, communications controller, tape controller. a:d I 

"StrataLINK" controller. responsible for interfacing to the coa:dal c..bh !A! 

scheme which interconnects the modules. 

Optionally. to achieve fault-tolerant operation. each of these .ubtyltCII 

may be duplexed within a p roceSSing module. (Stratua requir .. that tbe H:s! 

PM In the system must have duplexed suboyote-a) . ... Exhibit [v-l depicta • ;to(r 

ssing module in which all b 
su systems. save the tape. controller and 1U 

drive(s ) , are duplexed. 

The advantages attained by this deSign, K. 
as compared -.rith "softv.ra bI,. 

fault-tolerant systems ( 1.e., 

~Copyright 1982 ITOM Int'l Co •• 
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EXHIBIT IV-l 

STRATUS DUPLEXED PROCESSING MODULE 
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Ot her Failsafe 
Sys t ems 

Stratus 
Solu t ioo 

----------------------
1 . ~::-~~-~:~~~:-:~~~~~~~:~~pplicat iOa Yes No 

design and prog ramming t o implement 
c ontinuous operation? 

2. Does it require sof t ware to r ecover 
from hardware f ai lures? 

3. Does it aegrade perfo rma nce? 
4. Does it automatical l y ide nt ify and isol a t e 

the failing replaceable component? 
5 . Can the system be re pai r ed while it is 

processing by a non t e c hnical person? 

Yes " 
Ye. No 
So , .. 
'0 ,,, 

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

Not all t hese points a re e nti r ely accura t e with respect to lAnde •• of 

course. Since the introduct ion of Pa t hway and TMF. Tandem appUcatioa pr¢(" 

ra.mmers need no l onger co nc e rn t hemselves wi t h p r ocess- pairs and ehed:poillt !.:&. 

On the ot her hand. t he a ttractiveness of the Stratus concept cannot b. deilied. 

By having t he hardware cont inue to perform.. despite tbe 10'. of • aod:ule . v!.:~ 

essentially no interrup t ion, neither pr ocess-pairs nor checltpoint1ca • .-:.:: 

their attendant t h roughput los s. a r e tequired at either the syst .. l .,d 0: 

the applications l eve l . 

The self- checking , dual-redundant hardware concept i. not Ibiud to t:t 

p r ocessor pr oper. but i s implemented on all major subsyste:u. ineludilll disk, 

tape, and communications con trollers . The disk controller. for u:uplt, al~ 

employs this technique. a s depic t ed in Exhibit IV- 2 . Tva controller clrell1 t1, 

which reside on a Sing l e pri n t ed cirCuit bo d or • are cOllpared on both rud aX 

write accesses. Both con t r oller sections must agree before data raad {rca t)I 

disk 1s passed on to t h e bu 
s, and before data frail the bus 11 actually w:1: :tl. 

onto the disk . 
This i s accomplishe d by controlling a gate fro. the coep.r~ J$ 

circuit . 

On- line re pair is offe r ed b h y t e Stra t us syste=. 0' 11 0 !.~:' 

t olerant system can cl aim t ha t i 
t tIe Without this feature. Thi. tapl1u CIt 

failed components can be t aken off - line 
for repair, and the.a returned to It:' 

~Copyrlght 1982 ITOM Int' l 
Co . , POB 1415 to Al • s tos. 
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EXHIBIT IV- 2 

SELF CHECKING DISK CONTROLLER 
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~ 

Source , Stratus 
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vice while che rest of the system c ontinues to o perate e saeat blly <rl.thout 

interruption. This I:'equires independen t ly s wit ched power to each suhsysta, 

assure Proper initial sta t e a nd to eliminat e tuns1e:lU, and careful design to 

In addition, the appropriate s o fc· .... are architectu l:' e is required, to ... ure thit 

repaired components are properly reintroduced in t o t he syste~. 

An important feature o f the Strat us sys t em i s t he easy iden t ification of 

failed boards. Failed boards indicate this by il lumi n a t ing thei r r ed ~t t'oubh' 

indicators. Board replacement can be effect ed by non-technical persoD.cd. 

Modularity is anot her attribute o f the S tra t us design . Seve ra l levels of 

modularity are implied. At the lowest leve l, becau se of the 00- 11D.& repair 

capability , additional memo r y boards, c ontrolle r s and pe r ipheral devic .. can !Ie 

added to a processing module while the sys t em co nt inu es to func t ion with DO 

perceptible interruption. At t he next leve l , ad d i tio n a l p r ocesdng DOdu!!. "1 

be added on line and i n terconne c ted via the St ra t aLlNK (Exhibit IV- 3). to. its 

more general form, a Stratus / 32 Continuous P r oces. i ng sys t em could coct ai::l u 

many as 32 processing modules s o interconnect ed . Flnally. a ,eognph!ca.l!r 

dispersed network of Stratus / 32' s can be created ( E.xh.iblt IV-4) by intercol1CK" 

ting them, on Une, through l ong-haul communications f aCilities (e . g . ultpboce 

network) • 

The Stratus operating s y stem , VOS, c r ea tes t h e illusion of • dngle c~ 

ter system from such interconne c t e d proces sing modules . • 
It. netlJO r !r.-",id. QU.!:g 

convention 1s employed. 
There ar@ no specif1c ne t wo r k command. . Th. ~er cu 

accesses local or remote files , 
processes, and pe r 1ph@ r als 10 exac t l, the s,:ll! 

way. 

E. PRODUCT OVERVIEW 

.!.:. Hardware 

The processing module is packaged i n a fl 
co r-standing cabine t 'oIhic:b houSU 

eCopyright 1982 ITOM Int'l Co., 
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Page IV-ll 

EXHIBIT IV- 3 

STRATUS/ 32 NODE WITH STRATALINK-

M ultlproc ••• or C .. ign 

1 " or 2.8 MB Str.teUN K 

I ~ 1 I 
CPU 

-. • •• •• ••• • •••••• 
C~tr 

DI.k 

2 , 
Proc...-ing Modules 

Source: Stratus 

ClCopyr1gh t 1982 ITOM Int' l Co . • POB 1415, Los Altos , CA 94022 , Tel(415) 948-4516 



E'age IV-12 

.... _-

EXHIBIT IV-4 

STRAl'US NET\o10 RK 

ChIcooo 

Comme,.o. to run _ Se'-.AnaI.,.l. ~ ... m In Chl~o 
loQln sid. SI .... on C~o 
SaI .... nalpia 

Loo-' 

Sourc.e: Stratus 
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a 20-s10t card cage (Exhibit IV-5) with two (i . e. duplexed) power supplies and 

two (i . e. duplexed) backplane buses, the latter used for internal communica

tions between the module's subsystems at the maximum rate of 16 MB/ sec. 

Each of the subsystems described below occupies one 16x20" PC board . 

The processor board carries two pairs of 8 MHz 68000 MPUs. Each pa1r 

arranged in a self-checking configuration. One pair of 68Ks executes applica-

tions tasks, while the other 68K pair fields interrupts, controls I / O, and 

perfo~s screen formatting functions for the attached terminals. 

the memory board is available in two versions, 1 MB and 2 MR. Both are 4-

way interleaved and implemented with 64 Kbit chips. Cycle time is 375 ns. and 

access time is 125 os. The memory controller board can control up to two 

memory boards, and the processing module can have up to two duplexed (four 

i ndividual) memory controllers. Consequently, the maximum physical main memory 

in a processing module is duplexed 8 MB (16MB total). A battery back- up system 

is capable of supporting the maximum memory expansion for up to 8 minutes. 

Additional external batteries can be added if required . 

the ZSOA-based disk controller, with its duplicate circuitry as described 

earlier, can support up to 4 disks . Four disk controllers can be installed in 

a processing module. The 14" Winchester disks, by Priam, are offered in for

matted capacities of 3D , 60, and 142 MD. 

The tape controller, also zaOA based, controls one Cipher streaming drive 

(251100 ips ) . Its main function is to back up the non- removable disks and to 

provide a vehicle for software distribution . 

The ZS OA-based communications controller board can control up to 16 adap

ter boards. These adapters plug into a communications panel in the rear of the 

cabinet (1.e. they do oat take card cage slots); the panel also houses the 

RS232C connectors ( which are too bulky and could not be easily accessed if they 

C)Copyright 1982 rTCM Int'l Co" POB 1415, Los Altos, CA 94022, Te1(415)948- 4516 
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Source: Strat:us 
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EXHIBIT I V-S 

PHYSICAL PACKAGING STRATUS/ 32 
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were placed in the card cage). 

A synchronous adapter board has one port (one communications line), while 

the asynchronous adapter has two ports. A special adapter board carries a 

cal@ndar clock and one asynchronous interface; the latter is required for 

rcmot@ diagnostics, for which purpose a 1200 baud modem is included. Only one 

such adapter is required within a Stratus/32 system; i.e., all processing 

modules can use it. Therefore the initial communications controller can sup-

port up to IS synchronous or 30 asynchronous terminals. while subsequent con

trollers can go up to 16 and 32, respectively. 

Communications between processing modules within a single Stratus/32 com

plex is carried over a coaxial cable based, ring type local area network dubbed 

StrataLINK. The StrataLINK controller, which occupies one slot, can signal at 

the rate of 1.4 MB / sec (11.2 Mbps). 

Th@ actual network topolgy is that of a hub-routed ring (Exhibit IV- 6) . 

Bypass circuitry is provided in the central control (hub) to bridge over proce

ssing modules which are not powered up and hence maintain the ring. The 

maximum distance between the hub and a processing module, normally 750 ft., can 

be 1,500 ft. with link extenders installed. 

nally 25 miles. 

The maximum ring length is nomi-

The channel access (arbitration) technique employed to regulate the use of 

the ring is a contention-type, with hardware-controlled collision detection and 

recovery. The StrataLINK controller need only be installed when the second 

processing module is added to the Stratus/ 32 complex. StrataLINK controllers 

and cables can be optionally duplexed and utilized independently for a combined 

throughput of 2.8 Mbyte/sec • 

Although the StratsLink, which, like the Oynabus in the Tandem system, is 

used to link processing modules, tuns at substantially lower rate, Stratus 

points out that StrataLink serves file transfer between PHs exclusively . Un-

0Copyright 1982 ITOM Int'l Co., POB 141S, Los AltOS, CA 94022, Tel(41S)948- 4516 
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EXHIIIIT IV-6 

I.E ~DULE SY STEM MIJL TIP ."I'<J 

Module A 

-. H •• 

--- , -- --

" 00' 

Source: Stratus 
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like the Tandem system, it car ries no "I'm alive" messages , which are not used 

in the Stratus system, nor page traffic, which is hand l ed inetrnally by each 

PM . (Tandem might counter that the Stratus design r equires a sepa rate disk fo r 

each PM). 

The minimum, initial pr ocessing module, which must be duplexed, takes up 

11 slots and contains 18 mic r op r ocessors as follows: 

Slots 61:1000 Z80A 

---------------------------------------------------
Processor (duplexed) 2 
Memory Control (duplexed) 2 
1 MB Memory (duplexed) 2 
Disk controller (duplexed) 2 
Tape Controller 1 
Comm . Controller (duplexed) 2 

TOTAL 11 

8 
o 
o 
o 
o 
o 
8 

o 
o 
o 
4 
2 
4 

10 

---------------------------------------------------
In addition, the minimum fir st processing module also contains two 30 liB 

Priam disk drives (mirrored), one magnetic tape drive , clock/async adapte r 

board with modem, one dual-po r t async adap t er boa r d, and the Vas operating 

.ystem. This system is priced at $120,000 . 

A medium-size configuration , with two processing modules, 6 MB of RAM, 

572MB of disk storage, 50 CRT term.inals , a Oataproducts 300 lpm line printer 

(600 or 900 Ipm optional) o r a NEC 55 cps letter-quali t y pr in t e r , and VOS is 

$35U,350; monthly maintenance fee for this configura t ion is $2,347. 

A larger configuration with five processing modules, 12 MB RAM, 1.4 bll-

110n bytes of disk storage, 200 CRTs , 3 line printers, 5 letter- quali t y print-

erl, tape drive and vas is priced at about $1M, with monthly maintenance of 

$7,550 . 

2 . Recovery St r a t egies 

As indicated earlier, the fault - tolerance in the St r atus system is mainly 

hardware-implemented . Nominally, the sequence of events that takes place once 

a lublystem is diagnosed as faulty (generally by its own self-checking circuit-

CCopyright 1982 ITOM Int ' 1 Co., POB 1415, Los Altos, CA 94022, Te1(415)948- 4516 
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ry ) is as f o llows: 

o 

o 

o 

o 

o 

o 

Processing cont inues on the duplexed sub.ystu. automat ically 

A red "trouble" Ugh t 
tics are require d. 

The operating sys t em. 

Maintenance softwa r e, 
first checking t h e t he 

is lit on the failed board; no ca.plu d1&r.:Olo 

vos , receives a "al4iDte~nc." interrupt. 

called by ves. determ.1nes the type of fa l luu , 
compar ator circuits. 

Transient failures a r e logged in an error file. the red ladic.tor 11 
turned off. and the failed boa r d is resynch r onized by the opuat1!:1 
system and returned t o service . 

Hard failures turn o n a r ed "trouble" light on the . ,..tU'1 frotc 
panel, and an a ler t message is sent to a seleceed operator'l cn. 

When a failed processo r boar d is returned to service, • _intenance llItt~ 

rupt i s generated . The f unctioning procesaor board caomentaril,. pau .... ha. HI 

normal tasks i n order t o WTlt e its "state" (register contenta etc. ) lotO .... 

ry, from. which t he j ust-repaired processor copies it, so it h read,. to ru_ 

running in' s ynchronis m. Upon command froll. the surviviDI proc.eaor, the :t"" 

paired processor re s tarts, and syncbronism is re- established. The repute:! 

p rocessor is said t o ha ve been "reeducated" by tbe survlviol proce •• or. 

A similar pr oces s t akes place when a fresbly-repaired _aory bo.r~ 11 

reinserted. The processo r boa r d in charge of that =emor,. copies lnto it tl:t 

contents of the correspo ndi ng surviving memory . This proce •• doe. 

norm,l pr ocessing module func t ions, but for a very .bort interval. Strat~ 

calculates that t h e re- I!duca t ion of a 2u, 
UD Memory board should take 1'10 .ora t !!aD 

a hal f- s econd. 

The disk duplexing stra teg 1 h 
Y s t e conventio~l disk airror10! tec.hniqlolt , 

described e l sewhere i o t hi s r e po r t. 

ve ndors of fail - s oft sys t ems . 
This technique is u.ed b,. vlrtlJ&lly all 

disk WTlte s 

In the Str . _ 
atus ~ple.mentation of thi. tathdq-ct, 

are execu t ed to bot h disks, 
while read. are. .athUed frca tbe 

d rive whose head 
is nearest t h e deSired data . 

A failed diu returatd t ~ 

CCoPyright 1982 ITOH I n t'l Co ., 
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service is brought to a mirro r ed condition on line, by interspersing the 

copying activities from the surviving disk with operational accesses to that 

disk. 

An interesting problem arises in connection with the duplexing of the 

communications board . The communications backplane, to which the terminals 

attach. is connected to both communications controllers. Should one controller 

fail, operation continues. uninterrupted, via the other controller . 

..h. Software 

While Stratus implies in some of its literature that the operating system, 

vas, makes the entire multi-module Stratus/32 complex, or even a network of 

geographically-dispersed Stratus/32s, appear to be a single computer system, 

the reality appears to be somewhat more limited . Each processing module ope-

rates pretty much as an independent computer, with its own terminal users and 

disk-resident tasks; t~e latter cannot be executed on any other PM. There is 

00 dyn&llic Mload balancing" capabilities across processing modules' boundaries, 

although the user can coatrol the configuration to achieve static load balan

cing. 

Users are able. however, to access files and devices, and to invoke the 

execution of tasks, in other processing modules . This is accomplished by 

establishing a unique system-wide naming conventions for processing modules. 

files, file directories, and devices . Users can access a '"foreign'" file by 

rererring 

processing 

to its path name. i.e. a string consisting of the names of the 

module in which the file resides, and the names of all directories 

in the tree-like hierarchy leading to the specific file (Exhibit IV- 7). 

The local vas copy maintains a directory of available global resources 

(processing modules and devices). When a reference to a non-local resource is 

encountered. the local vas evidently forms a message to its counterpart in the 
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Source: Stratus 

EXRIBIT rv-7 

DIRECTORY HIERARCHY 
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destination module and ships the message either over the local StrataLINK, or 

the long-haul facility if the destination is a geographically-remote member of 

the StrataNET. The scheme is rather similar to Tandem's Expand networking 

system . 

vas facilities are otherwise quite conventional and typical of interactive 

systems. CPU scheduling is priority controlled; the priorities are dynamically 

adjusted so that highly interactive tasks can get higher priority relative to 

"CPU hogs" (number crunchers). Users can issue line commands, or can invoke 

"flll-in-the-blanks" command screens for all system commands. The latter 

feature is important, because it allows users to begin using the system with a 

minimum of training. 

The I / O system supports large files (logically limited to about 2 billion 

bytes, vith each record limited to 32K bytes) of three types: sequential, 

relative, and fixed. Any file can be indexed by any number of indexes, Which 

may be embedded in the records, or free-standing. Three file access methods 

are supported: sequential, random, and indexed. Any access method can be used 

on any file type, except random access to a sequential file . Sequential files 

are buffered by vas in 4KB chunks, so that sequential accesses , especially 

reads, can be frequently satisfied from the memory buffer. VOS also sorts disk 

access request bursts by head and sector pOSition to optimize disk access time . 

Security is achieved by log-in passwords, and the conventional virtual 

memory protection mechanisms which can designate memory pages as read only, 

execute only, or read / write. Files and directories are also protectable. A 

s ystem administrator, i.e . a user with a pasaword designating special privi

leges, can control the security system, and set many other system parameters. 

The .ystem administrator can operate from any terminal. 

access to his own files and directories. 

Any user can control 

The remote diagnostiC facility can be used for both software and hardware 
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problem diagnosis. has established a "remote support c.nter- to ~r:Stratus 

vide such remote diagnosis services_ The company is counting on this ht1!.:.t! 

to greatly reduce f on-s1te service calls, the number 0 and to 1AproYI t:' 

effectiveness by Providing inforcation about of field servicemen 

ahead of time. 

A screen editor and a "binder" (linking loader) 

software. 

Languages offered include: 

o 

o 

o 

o 

o 

COBOL, at the ANSI '74 Level 2 implementation . 

PL/ l, ANSI X).74 with some Stratus extensions . 

Basic at the ANSI 13.60 ' 78 ":1n1mal" level. 

Fortran '77. 

Pascal. 

complete the '7Stlll 

All compilers produce ident!cal binary object ~ule., ao pro,r .. ad 

subprograms produced by different compilers can be integrated via the bl:!er. 

In addition, the compilers generate output that can be operated on by •• r-»-
lie debugger. 

An assembler is also offeredj hovever , Str.tua re,ard. PlJI" 

the "VOS systems programming language", and contend. that the ..... blu 11 

unnecessary . 

transaction proceSsing monitor j and screen formatter . 

spelling verificationj IBM 2780/ 3780/ HAsP (RJE) and 3270 protocol nul,tiOll; 

Other software offered include a Word procesaing ayat •• , lncludlD1 

P. ASSESSMENT 

legal action Tandem took against 1t 1 
n February. 

There are a number of ru.otJ 

Of all 
the "new wave" of Tandem competitors in the high- lntt,rity eLi:? 

market, Stratus represents the IDOst i lo.t 

s &U1ficanc challenge, •• underl1ced b7 t:: 

<>CoPyrlght 1982 ITOM Int'l Co . , POB 14 l16 
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for this: 

Stratus is clearly farthest along in terms of product development, both 

hardware and software. The company has made a number of bona-fide customer 

shipments since February, 1982. The fact that the hadrware and software are 

demonstratable now is, of course, an immense advantage relative to several 

other newcomers who are still in the design and development phase. 

Stratus has also managed to develop an extensive array of proprietary 

software in a very short period. Especially significant are the networking 

capabilities, which are rather similar to Tandem's Expand. 

The Stratus self-checking hardware product concept is very sound, consis

tent and highly appealing. While these attributes in themselves are no guaran

tee of success, they are certainly important in gaining user acceptance 

initially. 

Management, although relatively young, does possess a reasonable depth of 

experience. 

On the negative side, Stratus does not seem to have paid much attention to 

the issues of data base consistency and recoverability, perhaps because they 

felt that disk mirroring, plus the fact that each processing module has its own 

disk, are enough. In particular, Stratus does not seem to have products COmpa-

cable to Tandem's TMF and Data dictionary. 

On the whole, Stratus appears to have made an excellent start . Given the 

sIze of the potential market for high-integrity OLTP systems, the company has 

every prospect of success . 

~opyright 1982 ITOM Int'l Co., POB 1415, Los Altos, CA 94022, Tel(415)948-4516 

• 



A. BACKGROUND AND FUNDING 

CHAPTE.R V 

SYNAPSE 

Page V- I 

Synapse Computer Corporation was incorporated in August, 1980 . Initially, 

the company operat~d in Menlo Park, CA, moving into its present 31,000 sq . ft . 

plant in Milpitas, CA in July, 1981. Employcent in August, 1982, stood at 67 , 

with 39 engaged in developmen t and 15 in marketing and support, and 12 in 

manufacturing . 

Synapse (a biological term denoting the interconnection between t wo adja-

cent neurons over which information, in t he form of nervo us impul ses, travels) 

is not related in any way to a similarly named Falmouth, HA company which 

manufactures single board microcomputers . Synapse filed suit against the 

Massachusetts company to force it to change its name . 

Synapse is funded primarily through venture capital. The initial round, 

which yielded about $1 . 7 million, occured in November, 1980, and included two 

nearly-equal participants. One was a group of private investors, headed by 

Jesse I. Aweida, chairman of STC; the group is believed to have also included 

Carl Carman (NBI, ex-Data General) and Bob Towbin of Rothschild, Unterbe r g & 

Towhin. The other participant was Technology Ventures Investo r s, a venture 

capital fund of which Shugart Associates cofounder and former president James 

Bochnowski is a general partner . 

Synapse directors. 

Aweida and Bochnowski are both currently 

A second financing round, which yielded a little over $6 million, was 

completed in May, 1981. The eight well-known participants were Bessemer; Burr, 

Egan & Oeleagei Hambrecht & Quist; lnten/est Partners; Merrill, Pickard (B of 

A); Westven; Sofinnova ; and Sevin- Rosen, the venture operation of former Mostek 

president L.J. Sevin and New Yo r k electronics consultant Ben Rosen . 

Burgin, a general partner in Bessemer , sits on the Synapse board. 

William 
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A third r ound of f inancing r ound, concluded at the ead of June, ;~:, 
'''' , 

yielded $5.9 million . The eleve n pr evious participant. ~oa t r1buted 52.! 

mil l ion, while 

f o rd University, 

$3 milli on came f r om five neW' investors: Moraaa 5tattlt1, Stc:

U. of Roches ter, J.F . Sh.a & Co . (a .. ociAted witb Ba:rtt::.i 

h G London-based Saudi Arabiaa controlled !1r::J. Quist ) , and Sharja r ou p. a , 

The company pl ans t o forma lly annOunce its product in ear17 AuiUat, 19t. 

B. MANAGEMENT 

The Synapse managemen t team is headed by p r e.ident and director!'ri 

Leslie, 36, who previous ly wa s Western Are. Director tor Data Geeeral. :'..I: 

res ponsibi l ity encompas sed, in addition to North Aaeric.n .al .. , .e.. I!I:II 

engineering , f iel d s ervice , and t he a.sociated personn.l, ticaace &lid c:" 

latration fuccti ons. Ea r lie r, he held various technicLl and .. ruth, pos:' 

tiODS with Data Ge neral , IBM and Xe r ox Data Sy.t ... (ae. 5DS). 

Ellio tt Nestle, 46 , has been the co.pany'. vice pUlideat tor 1!1:11 

development s inc e its iece p t ioD , and is &.lso • 5yu.p.e director . .uo:c 'Ol:! 

Leslie and two o t hers, he is cons i dered. Nfounder" . Prior to j o1oi c.a Sr..lrJl 

Nestle was the dire cto r o f the Wes tern Develop_Dt Center tor Perll.1l1 n.:'1 

Computer Systems Divis ion (ne e Interdat.) . 
In that capacity, he 14' t'tsj>$' 

sible for 
both an LSI development organization and a 5,. t ... 

group . 
Earlier . he held va r ious technical and technical .. n.' .... lIt pc.:.::llI 

with lnte r data, Elec tronic As sociates (tAl), .nd Bell Lab •• 

Stant on "Stan" J oseph, 47 , i s the vic. pre.ident ot .. netine and O:f cl 

the four founders . 

Federal Marketing for Data G 
eceral; his organization va. rupoal1ble !:r JLd 

Prior t o joining Synap.e, he \l.S director of ~uc:;lo 

to the federal governme n t a nd t o p r ice 
contractor. on loverna.at jObs, ';':=1 

with the associated sYStem 
enginee ring, field service, and contract a~~J:rr 

~Copyright 1982 ITOM Int ' l C o . , 
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tion. Earlier, he held sales and marketing management positions with DG, XDS, 

RP and Bendix. 

Stanley J. Meresman, 35, is vice president of finance and administration, 

chief financial officer, and corporate secretary. Although he joined Synapse 

only in November, 1980, he is regarded as a founder, apparently because of the 

key role he played in arranging the first financing round. Prior to joining 

Synapse, he was director of finance for Verbatim. Earlier, he held various 

accounting and financial management posts with System Industries and Arthur 

Andersen & Co . 

Richard Garlick, 41, is vice president of manufacturing . Prior to joining 

Synapse, he held various manufacturing management and field service positions 

with Computer Elections Systems (a manufacurer of computerized voting systems), 

IBH, Memorex, and STC. 

Gerald J. Denny, 37, is vice president of customer service . Prior to 

joining Synapse, he held a variety of marketing, sales. and customer support 

unagement posts at HP . 

Key staff in the development operations include Gerald Clancy. director of 

software development (ex-DG); Waguih Boctor, group leader for Transaction 

Processing (ex-PE Computer Systems Div.); George Franzen, group leader for 

operating systems (ex-DG); Dave Frankenberger, group leader for hardware design 

(ex-PE Computer Systems Div.); Stephen Jones, group leader for data base sys

t~ (formerly with Lawrence Livermore Labs.); snd Mehd1 Jazayeri, group leader 

for languages (fomerly with TRY-Vidar) . 

Synapse points to the variety of backgrounds represented by its management 

and key development personnel as an asset. because "spin off" companies, where 

key personnel 1s drawn primarily from one existing f!m. tend to re- engineer 

("do it right") rather than ·innovate. 
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C .. COMPANY OR.l.EN'IATION AND MARKET CONCEPT 

The company defi nes t h e in t ended application!! for its cocputer '1sta " 

"high integrity transactio n proc es s ing
M

, meaning the same OLTP u rket addulI" 

by Tandem. Hovever, r a t her t han focus on the availabUity (non- 'top) 111';1, 

the company stresses a var i ety o f fea t u r es and capabilities io it •• y.t. (1ft 

Product Concept section below) tha t add r us the installa t iol1 produtth1ty 

objective. In that context. avai l abili t y becomes only one of .everal conl!:e-

rations, which also include programming pr oductivity. ha r dwa r e and .oftvart 

throughput, modularity f o r gracef u l g r owt h , da t a base consistenc, aDd bUirt-

ty, etc. 

Synapse articulates its co r po r a t e goal thus: "Anyone se r ious about trcr 

action processing will cons ider Synaps e". That is , the fin a1.u to ut,1l1C1 

itself as a aajor available alt erna t ive in the t ransaction p r oce.dlll .,rut. 

The company plans t o go lIlAi nly afte r end users, direc t ly &Ad tb.roc&h 

vertical markets s ystem i n t egrat o r s . It hopes fo r .. =.1% of 40% Ind Ultr', .:: 

system integrato rs. and 20% OEMs. Synapse defin.s " tran.ac t ion proc ... ttl· as 

involving real time activitie s aga i ns t a 'rea~1 da t a base, as contruttd rl~ 

the still-very-common capturing o f r eal time t ransact ion. fo r off- bours ~td 

processing. 

environments. 

High integrity i s a pr ime requ.1re=en t in such oo-line t rUlictlOD 

Synapse believes thac t his ~rket is d r ivan pr i .. rU, ~ t~ 
dramatic reductions i n the c os t of - -ss - s t orage . The fir-a idut1!1u ~hI 

follOwing applications and i nd u s tr ies s. ! general candidat .. for biJb lnt.(1' ty 
transaction processing : 

APPLICATION 
Reservation systems 
Credit authorization 
On-line tellers, ATM 
Stock transfer 
Automated s t o ck brokerage 
Point of sale 
On-line invento ry contro l 
Integrated material / mfg. 

INDOSTRU:S 
Airline, hotels, car rental. 
Retail 
Sanking 
Sr okerage , bankin, 
Br okerage 
Re t ail 

Di s t ribution, =anufacturlna 
Discre t e QAnufactur1nc 

CCopyright 1982 ITOM Int'1 C 
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InformaCion recrieval systems Security agencies, libraries 

The end-user orientation of the company is underlined by its approach to 

customer service. Synapse has established this function as an independent 

division (under G.J. Denny), reporting directly to the president. The divi-

sion, which aims to be self-funding and generate 25-30% of the company's reve

nues, encompasses all customer interface activities and "provides quality 

audits to internal departments". Service points have already been established 

in New York, Washington, Chicago, San Francisco, and Atlanta, and are planned 

for Dallas and Los Angeles. Also planned is a support center, which will offer 

remote diagnostics and telephone support. 

As of August, 1982. the company had orders for two systems . One is from a 

systems house, for an information retrieval application in a government agency. 

The other order, also from a systems integrator, is for a consumer banking 

application. Synapse declines to provide additional details at this time . The 

product was officially announced in early August. The present schedule calls 

for the first shipment to occur in October, 1982, with full production commen

cing in the 4th quarter of 1982. 

Typical system pricing is expected to begin at about S300K. 

D. PRODUCT CONCEPT 

The basic product concept (Exhibit V-I) is a system of multiple, inde

pendent processors sharing a common main memory (" tightly coupled" in IBM 

lingo) • The system treats the processors as a pool from which computing re-

sources are drawn in response to user demands. 

Synapse refers to this arrangement as the "N+l model". denoting a system 

in which, for each critical resource or facility (e.g., GPPs, lOPs), N identi

cal components can be configured, sufficient to service the expected load, plus 

one add! tional component, to provide resiliency. The MN+ 1" configuration 
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DUAL 
EXPANSION 

EXHIBIT V-I 

SYNAPSE ARCHITECTURE 

SHARED MEMORY 
UP TO 16 MBYTES 

BUS~ ~~lf~~"rlrF1f~~~"-rll~~"""-r-rI:r-""-r101 (84 MBYTES/SEC) I 

UPTO 28 
GPP GPP. • • •• lOP 

Source: Synapse 

UPTO 
18 CONTROLLERS 

PER lOP 

(;:.=~ DISKS 
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yields high availability because the probability that ~ identical components 

will fail at the same time is very much lower than that of a single component 

failure. Hence providing just one more component than the N "required" ones is 

enough t o provide a very high degree of availability, provided the faulty 

component can be returned to service before another similar component fails. 

Even in that event, additional faulty components would generally result in 

degraded performance, rather than a catastrophic "crash". 

The processors, all of which are based on the Motorola 68000, are speCia

lized into three roles: general purpose processor (GPP). mass storage processor 

(MSP) , and gateway communications procesaor (GCP). The MSP and GCP are actual

ly nearly identical lOP boards; they differ mainly in the software driving the 

68K. the GPP's, which have no local memory and execute pr ograms directly from 

shared memory, have a IbKB high speed instruction and data cache . They commu

nicate with shared memory over a pair of 32-bit parallel, 32 Mbyte/sec buses. 

In contrast with the GPP, each lOP has 128KB of local memory, which is 

used to store a portion of the operating program. I / O controllers are buffer-

ed, so there is no need to use the lOP's memory for this purpose. Up to 28 

processors of the three types can be accommodated in the system's rack . 

Synapse says it is optimizing its product to provide the following charac

teristics, which the company believes are the essential ones in the high

integrity transaction processing environment : 

0 Support many terminals. 

0 Support large, relatiOnal data bases . 

0 Provide data integrity . 

0 Provide availability at the applications level . 

0 Provide a high degree of modularity. 

0 Provide ease of use and productivity. 
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These obj ectives are achieved as follows . 
~ultlple t e r"mi na.ls are .up~!. 

f 1 68000- based communica t ions p r ocessor , . 
ted by one or more power u • 

daca base - - na gemenr system 1s a key Synapse offering . :JaIl 
r i etary relational ~ 

integrity consistS of f our eleme n t s . which are achieved as indicated belov: 

o 

o 

o 

Consistency , 
transactions 

by t he 
onl y . 

softwar e enforcing t he acceptance of ea::phtl 

Accuracy. by providing " r easona blene ss
N 

che ck. a t the sctten It:;:~! 
and at the destinat ion ( di s k out p u t) ; the Ap plication (da t a) Dlttlo~ 
ary aids in this objective. 

Availability . 
hardware and 

achieved at the a ppl i ca t ions level, via t he fuUkt 
t h r ou gh automat ic che dc.poiD. t ing synchronized vitb dau 

base transactions. 

o Security. achieved by pr o t ec t ion mechanisms which verify DOt only t.:t 

user's right to a ccess a given p r og r am (and reve r itying thit afttt I 
crash) , bu t also by checking a p r ogram's right to u.e given data . 

Consistency and ac curacy are achieved by an -au t oca.ated 5- rul.. t ruuc.ti::. 

mo~elM, which. acco rding t o Synapse , makes them transpa r en t to the user. ~ 

ving this concern from t he user also con t ributes greatly to productivity. 

Synapse emphasizes t he d is tinct ion bet .... een availability a t the appllcr 

tions level ( i.e. data base c o nsi s t ency considerations) •• contrasted v1t~ ~:I 

hardware availability. 

Synapse characterizes its own approach .liS a Mmultip r oc ••• o r - .yltell, l: 

which processors cooperat e to exec ute a given load, con t r.sted tJith the -mUtl· 

c omputer" systems from Tandem and St r a t us , in which t a.1u mu. t be ... 1JUtd, b, 

default or by t he user, to specific p r ocessors . 

The main mechanis m which f acilitaces recover. _~ in the Synap •• 

checkpointing (Exhibit V-2 ) , which a t one t lme w •• al.o key 10 the tci£ll 

approach. The Tandem experienc e has shown that the proper 
checkpointiog requires a very hig h degr ee of progr&cJUng skill 

, 
appl1e.ttoll c. 

aad deep alit:-

standing of the s ystem' s interna l Operation . 

difficulty by regularizing t h t 

Synapse propose. co avoid ~~I 

e ransact ion design proce.s 
• accordial to a "j-

~Copyright 1982 ITOM Iot'l C 
0 ., POB 14 15, Los Altos 

• 



s 

!R~----------~:f~~~~~~::----------~. E~ " ; ~I applicat ion un~ I -
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Source: Synapse 
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rule transaction model " ( Exh.:lblt V-3 ) . 
(A similar se t of rules is bei~ utd 

by Tandem in conjunctio n wit h TMF, 

the applications level ) . 

w-hich h a s la r gely r eplaced eheeltpo1o.t1::& l: 

f ul --h is achi~ved by the basic duip --hi .. Modularit y , or grac l! gro w.. . ... 

permits the addition of pr ocessors while the system is po\le r ad and !ucc:tlou q . 

S t h e ' 1 .tem ' s pe r fo rma nc e can be saoo t hly inc:ru"G it:. According to ynapse, 

the equivalent of a DEC VAX-l l/7HO t o IBM' s t o p-of -the- line 3081. 

mance" in this context refers, o f course , to t he systelll's tran.action- bI.l!d ll.!c 

capacity, not raw CPU powe r. Whil e on- line expansion 11 al.o full,. lupj)On!l! 

by Tandem, Synapse adds a f e \l 'WTinkles' to t he concept . 

Because the processors are -s ymmetric.l N

, i . e . t rea t ad 11k.. pool of 

equally-available resources, no special system tuning is required vbe.o. procu" 

sors are added. Proces so r s con tin u ou sly look fo r work to do. :eprul::.ttd ~ 

queues in shared memo ry, a nd assign themselves to t asks . Since oa.ly 1* car! 

of the operating s yst~ and ies tables is kept, i t i8 not aecellar, to i~~n 

individual processors of c hanges in sys eem co nfigu r ation ( a p r oe ... vh1eh z;t: 

take place in the Tandem system) . Fu r the rmore, configuration flu.1bll1t1 1.1 

enhanced by separating the I/o and comput a t ional t a.U to !ndalMadent proCtt' 

sors, whereas both are packaged t oge eher in the same proce •• or 1D. the Tda 

system. 

Finally, IDOdularie y has ano t h er significance in the Synap.e eoo.tut. ~ 

tnajority of code written by S"apse 1 1 J ~ • n Pa.cal, 

compiler for which produc es Np- cod.- • 
, in effect an inStruction set of . .. 11' 

the tical machine. In g e neral, p-code 1 h can e t er be interpreted by 
emulator, 

or it can be translated int o .. specific CPU'. obj ect cod. by paU.:i 
the p-code throug h a trans l a t o r 

specializ ed for t he obj ect .. c.hi n • . 
employs the latter. 

I n this 'Jay, Synapse has achieved .. deane of .~; 
Indepnedence" ; any MPU for whi c h a p- d 

c.o e to objec t - code translator uiln, or 

CCopyright 1982 ITOM Int'l Co ., 
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EXHIBIT V-3 

SYNAPSE TRANSACTION MODEL 

AUTOMATIC INTEGRITY/RECOVERY/DOCUMENTATION 
WITH THE SYNAPSE TRANSACTION DESIGN MODEL 

(1) FORCE DEFINITION OF APPLICATION UNIT 

2-LEVEL SECURITY 

SELF DOCUMENTING 

(2) PROGRAM SEGMENTS MUST TERMINATE 

Page V- ll 

(3) ONE SCREEN PER PROGRAM, ONE PROGRAM PER SCREEN 

(4) CHECKPOINTS MUST OCCUR BETWEEN PROGRAMS 

(5) RECOMMEND NO IN-LINE COMMITS 

Source: Synapse 
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can be created. 
can be employed in the Synapse system, 1J1th .. relatively ~~: 

d higher level software. impact on the system an 
This approach wal &dGP:~ 

after a painful experience suffered when the company. which initiall, Itt ct: 

d 1 based on t he Intel 1APX432 MicroMainirce-. had to llrit .... 
to eve op its system '" 

to the Motorola 68000 when progress in the Intel chip family proved Ilo\''et t~ 

expected. 

Ease of use and the attendant productivity benefits are achhved throuab I 

variety of mechanisms and features. These include the Application Dlct1o~ry 

(. data dictionary). unattended operation. self-configuration, autoaatld hat 

tity/recovery. independence of screen. teruin.~. .rut data proceJlll11. elt 

relational data base system.. and the integrated. compatible a,.atem ot llll.lU'lti 

and utili ties. 

Exhibit V-4 depicts the relative importance Syuap •• attaches to tad! 0: 

the design goals outlined above. 

E. PRODUCT OVERVIEW 

Technical details of the Synapse system have not been rele .. ed lot th!J 

point. The follOwing is an attempt to piece together a rational picturt frtll 

the available bits and pieces • 

.!.:. Hardware 
• 

The main product concept, .s de 1b d scr e earlier. h tbat of ..utiplt procr 

sBors operating agalnst a shared memory syStem. Synapae lik. .. to caU t il!! I 

Wdistributed shared 
Proc.saors are .pecialized into t~tt 

types: general purpose ( computational ) processor, GPPj .... Stora,. (dut or 
tape) processor. MSP; and a gateway eo 1 maun cations proc ••• or (CCP) for lCKi 

and remote terminal Support. 
All processors are based on the Motorola o~i! 

MHz vesrions are currently d use. but 10 MHz parts are planned. 

CCopyright t982 ITOH tnt'l C 
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EXHIBIT V-4 

SYNAPSE DESIGN CRITERIA 

TRANSLATING BUSINESS GOALS INTO DESIGN CRITERIA. 

1. AUTCMATE INTEGRITY/RECOVERY A A A A 

2. FAULT-TCLERANCE + PERFORMANCE C A A C 

3. SMALLER BECOMES LARGER SYSTEM N/A B A A 

4. FILE ACCESS EASE + SPEED B N/A N/A A 

s. ON-LINE SECURITY B N/A N/A A 

6. ON-LINE TOOLS B B N/A A 

7. TECHNOLOGICAL INDEPENDENCE C C A C 
-------------------------------------------------------------------------

Source: Synapse 
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earlier, the MSP s of t ware-specific va r iant s of the l&me lOP bou~, 
a nd GCP are 

The s ystem is packaged in a floo r-standing , holting ~ 

card cages, each supporting 32 slots, 

s upply system, with majo r ity voting. 

and fea t u r ing a triple- redundant ?CIo't: 

The 15 M x17" Board s a re mult i layer ed (up to 10 layers 1n the GPP. vh10 

hosts some 300 chips ) . Memo ry boards ca r ry 1 MB of RAM with full ECC, us1!ll ~ 

Kblt chips. Memory may be 4- way , 2- way, or non- int erleaved , requiring ~,2 Q r 

1 memory controller boards. 

Other board t y pes i nclude tOP (MSP, GCP); a - drive. disk controller; .wtt-

purpose controller ( tape , print e r, time rs); and the dual-ported, advanted 

communication s ystem CACS) boa r d, which is also hued on the 68K and 1\0111 

256KB memo ry and the RS23 2 interfaces for up to 1& ports . 

support a variety of a sync , bisync acd bit-synchronous p r o t ocol • . 

Only the lower card cage is equipped with the dua.l buses to .band _Zlr)' , 

and can accomodate proces sor boards. The t otal number of pr oce •• on co~lrJ:-

able is limited t o 28 , o f which no mo re than 1& ~ay be toPs . Synapse pblU ~ ) 

support 6250 bpi STC tape s a nd compact, Fujitsu high capacity di.ks ( 1SQ-40C!1! 

per spindle ) . 

As indicated earl ier, pr oce ssors access memo r y over a dual )2-blt parr 

llel, 32 Mbyte/ sec bus sys t e~, fo r an effective throughput at 6 .. Mbyu , sec .. 

The arbitration of bus usage i s a ppa r en t ly cect.rallzed tor each bu., and iJ 

probably based on slot-dependent p r io r ities, vit.h the higher priorities proht:r 

ly going to the GCP a nd MSP. Th e GPPs, which execute progr&lU r..,id1o.1 111 ~ 

memory, are buffered through their caches. to IIl1nim.1ze the load on the ~t! 

buses. IOPs have 128KB local memory each , and execucli code fro. their IGW 

memories. 

The GPP supports, 
fo r each p r ocess, a logical address .pace consisc1t1' ~! 

1 MB of code and 1 MB of data, in pages of 2KB each. Tran.lation UblCI 

tlCopyrighc 1982 ITOM Inc'l Co •• P \ 16 
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(segment descriptors and page table entries) reside in main (shared) memory, 

but the hardware address translation box includes a 64-entry cache where 

translation data for the most recently referenced pages is kept. 

Shared 

tiona. The 

data segments are possible and provide for interprocess communica

data base management system uses main mecory as a "pool" of I/O 

buffers; these buffers are mapped into the user's address space as required . 

Process priority is dynamically alterable. 

The disk and communications controllers are dual ported, and are normally 

attached to twO lOPs each, so that the failure of an lOP does not knock out 

the controller. 

The dual-ported ACS communications board can support point-to-point 

asynchronous, bisynchronous, and bit-synchronous protocols. Any ASCII terminal 

can be used; the ACS will resolve terminal idiosyncracies so that the operating 

systems deals only with standardized, "virtual" terminals. Televideo terminals 

are currently being used by Synapse. 

Exhibit V-5 shows some possible configurations of the Synapse system. 

2. Recovery Strategies 

A single copy of the operating system and its tables is kept in shared 

memory. GPPs execute directly from shared memory (through their caches), while 

lOPs have private copies of the driving software in their on-board memory. The 

processors contain ROM-based self-test and bootstrap programs which allows 

them, on initialization and after crashes, to load the appropriate program from 

shared memory (lOPs), or to begin execution at the correct point 1n shared 

memory (GPPs). 

In normal operation (Exhibit V-6) , processors of a give type are treated 

like a pool of equally-available, equally-capable resources . At Initial1za-

tion, I / O point, or upon completion of each task, and after a crash, a proces-

CCopyright 1982 ITOM Int'l Co., POB 1415, Los Altos, CA 94022. Tel(415)948-4516 
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EXHIBIT V- 5 

POSSIBLE CONFIGURATIONS 

ARBITRARY PROCESSOR KIX 

COMPONEN'I 1 SMALL MEDIIlM LARGE HAXIKIJl1 

._---------!---------------------------------------
Gl'P 1 2 6 12 16 

1 
KSl' 11 3 S 8 

1 
Gel' 11 2 3 4 

1 
Jm!(ME) 1 4 8 12 16 

1 
DISKS 1 2-4 8-10 12-32 36-56 

(WINCHESTER 474-MB) 
TAPES 1 1 2 4+ 6+ 

(6250-bp1/125-1p.) 
PORTS. 1 32 64-96 128-196 256+ 

-----------!---------------------------------------
... NOTE: nte number of terminal. 1 .. greater than or 

equal to the number of port •. 

Source: Synapse 

CCopyrighe 1982 ITCM Int' l Co • • POB 1415 
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EXHIB IT v- 6 

NORMAL WORK FLOW 

I 
I 

nf".A I THREAD .. 

lIO I USER 
I 
I . '-USER--r ICC . 
I 

1 I 
L lEOGRAl1...J 

I PROCESS I 
I 

, , 

I 
I 
I SYSTEM 
I SERVICES 
I 
I 
I 
I 
I 
I 
I 

DMA , 
THnEAD DISC PROCESS 

\/0 I 
I 

I 
I 
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sor enters which it cODtinua.lly sca ns t he r elevan t \IO rk q~-t 
a "wait" mode in 

f o r worle. t o do . ( "thread") in shared tnemory 
Upon find i ng a wai t inl tasir. .\ .., 

processor assigns 
itself t o the task and e x ecu t es i t. An in te:r lod srna., 

using semaphores in shared memory, 
i s employed t o p r even t t wo o r IIOU P[~ 

sors from attempting to execute t h e same t a s k . 

A hard failure 

hazard in this system. 

in the sha red memory s ys t em 1s clear ly tha 1IOt( u,,:, 

because s h a r e d memo ry r e presen t s t h e cri t ical I1q:1 

point of failure which effective ly b r ings the en t ire syste. doyu. lbe onu!! 

strategy Synapse adopted t o deal w1. t h t hi s si t u at ion 1. an 1.smediate 1)'1111 

shutdown, followed by an aucomatic r e sca r t/ r econfigur ation to bypa .. the fail!:! 

portion of shared memory. 

The memory controller detec t ing the failur e generate. SOM sort of a: 

interrupt. which broadcast s t he existence of t he failure to all pr OCUlOtI ,1O 

that, presumably, t he y could ' br i n g their activities to an ordarly bale. ~ 

MSP in the first l OP slo t the n tr ies to IPL the sy.t .. , i . ... rtload:lt 

operating system into shared memory. bypasSing the bad .ection by 4yua1a:.:.t 

altering the memory address i ng . Shou.ld i t no t be able to do .0 &.ttar • till ,.; 

interval, the processo r in the second lOP slo t t akes over, and.o OQ. CIr 

puting and I / O processes are then r es t arted frOti tbeir la.t chaekpohtl, as 

described below. The entire s hucdoyu and recovery proclI ••• hould tu.. oo ,;rt 

than a few minutes. according to Synapse. and may be as .hort a. a ftv M(OOU' 

Recovery from a failed GP proce ssor i. 1 ••• cOllplicatad . tacb ta,it ur 

cuted by the GPPs has built-in h c eckpoints. i . e . points a.t which data .bolOt:~ 

state of the process is capture d (on di.k) . V.in8 this data, it 11 poUl~:I:: 

restart the process at a given point in 1 t . 
execution .equanc •• 

in a GPP is detected ( proba bly by 
conven t ional parity, vatc.hdol tt.r, 

another processor 
can take over t he. in t errupted p r ocu;8 fro. it. b.t ~ 

point. 

~Copyright 1982 ITOM 1nt'1 C 
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A failed HSP or GCP conceptually is no more severe than a GPP failure, 

provided the backup processors are able to access the peripherals or terminals 

attached to the failed processor. This is accomplished by equipping the criti

cal controllers (disk, communications) with dual ports, ~th each port attached 

to a separate lOP. 

Protection against disk drive failure is achieved via the mirrored disk 

mechanism, described else..,here in this report. In this scheme, any disk write 

is executed simultaneously to two disk drives, while reads can be taken from 

either drive. If one disk fails, the survivor continues to support the system. 

When the repaired drive is returned to service, it is brought up to the 

"mirrored" condition on-line. Synapse adds a few 'wrinkles' by providing a 

choice of three levels of mass-storage recovery: full mirrored disk volumes, 

mirrored logical volumes (only critical data mirrored); and no mirrored data. 

This is important, because full mirroring is expensive in terms of system. 

resources. and consequently has a noticable adverse effect on performance. 

Furthermore, if a mirrored volume extends over more than one spindle, it 

is not necessary to provide double the number of spindles to support mirrored 

operation. 

In addition to disk mirroring, Synapse also uses '"logging", 1.e. audit 

trails and periodiC on-line file dumps to tape. 

J. Software 

The operating system, dubbed SYNTHESIS, consists of KOS, a machine-depen-

dent kernel (which, nevertheless, is said to be 90% Pascal-coded), and EOS, a 

machine independent "extended" portion, which is coded entirely in Pascal. 

Also Pascal-coded are the Pascal and Cobol compilers, the transaction proces

sing (TPS) software, and the DBMS. This is the main reason for the claim that 

the Synapse system is "instruction engine independent" and could accomodate 

CCopyright 1982 ITOH Int'l Co., POB 1415, Los Altos, CA 94022, Tel(415)948-4516 
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h Yatem software. 
different MPUs with minimal impac t on t e s 

The 
Command Line I nterprete r (eLI) combines Unix-Uke pipes llitb ta~t;lJ 

borrowed from Data General ' s AOS operat ing sys t em. 

The TPS r esides in shared memory and 
system software 

provides ttn!:t; 

handling, session control, and sc r eelll format t ing functions (Exhibi t V· l). 

Synapse developed much of its software before the system'. hardvan btu. 

available ( the hardware is s t 1l1 in va r ious s t ages ot debugging at this tUt i. 

This was accomplished by writing a KOS simula t or, 

DEC VAX 11/780. COBOL, Pascal, TPS , and the DBMS are already 

operational on t his simul ator . and significant. po r tions of t.be. softvan tl:t2/: 

minor or no modifica t ions t. o run on the Synapse hardware . 

The other key sof twa r e element. t.o be offered by Synap.e 11 a rtuH=L 

data base system, s aid to have been developed by Synapae . 

mentation is said t o have the following =aiD featur •• : 

o 

o 

o 

o 

o 

o 

o 

Some 

tion , as 

Interface t o a sys tem-vide data (-Application-) dictionary. 

Built.-in s uppor t fo r data integTity and .y.tU availabiUty. 

Perfo rmance e qual to that of an indexed-s.quential acc .... tbod. 

Ease of us e. 

PTovides basi s f o r fu t ure distributed DBMS . 

Support f or data consistency via ••• ertion. 
the screen i nput and disk write (d.stination) 

( UDj:e chea. ) It ~d 
.ta,e •• 

Butlt-in DBMS in t erfaces in che coapilers and utili tie • . 

of t he perfo nnanc. d e an other advent ages of the 

compared wi th conventional netvork.-type. DBMS And 'With itlur;tt:;· 

relational DB systems, are oulined in E.xh1bi t V- 8, which .hov. tbe 'UP' ~r',:. 

ved in a typical DBMS a c t ivi t y . 

CCopyright 19 82 ITOM Int ' l C o • • 
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EXHIBIT v- 7 

TRANSACTION PROCESSI NG SYSTEM 

USER APPLICATI ON PROGRA~S 
SOFT1'IARE 

- - - - I- - - - - - -
SY'!APSE TP DBr.S 
SOF111ARE 

TERMINALS FILE PROCESS -
l OGICAL SYSTUl CotnROl 

110 -
PERIPHEP.A lS 

. 

VI RTUAl MEJll0RY 
t',ANAG81ENT 
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Page v-22 

CATA BASE 
FUNcnoN 
TO BE 
PERFORMED 

1. Parse Input. 

2. Validate the coI._ 

S. Lookup table 
Structu", 
(Ie, llashocl. 
l8quential. 
BTREE) 

EXHIBIT v-7 

RELATIONAL DATA BASE 

RELAnONAL CATA BASE PERFORMANCE 

SCAH INVENTORY PART NUMBER WHER£ 
PART NUMBER EOUALS 123. 

TYPICAl. 
RELATIONAL 
APPROAOi 

inta'l'_ 

Interpl"8tiw 

Interp_ 

Inte'l'_ 

CURRENT 
NETWORKED 
APPROAOi 

Not Applicable. 

Programmer does 
in hiS hud. 
(han:l prog~med) 

Prooramrner knows 
in 8dvanc:a. 
(hard prog~med) 

Progrwnmer hu 
al",ady chosen. 
(hard prog~med) 

SYNAPSE 
RELA TION.t.l. 
IMPLEMENTATiON 

Dono by Complot 
""!"",",,cally 

Dono by C4mp1ot 
avtoma!>cally 

Dono at Prog,.,., 
lnsWI>don. 
bu!can~ 
dynamjcaIly. 

Dono at Compile 
but can be 
cNn\iod 
dynamjcaIly 

5. Execute the selected acc::ess approach to r1J.IId the reootd.. 
8. Retum to the application prOO,,", with the record.. 

Source: Synapse 

~COpYT1ght 1982 I TOM Int ' l Co . , POB 1415 
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F. ASSESSMENT 

With the conclusion of the third financing round, Synapse has obtained a 

significant amount of capitaL It has important and well-known backers. The 

coopany already has two orders, and shipments are imminent. The HN+l" product 

concept is interesting and well-differentiated from that of Tandem and Stratus . 

These are all positive factors, which bode well for the company. However, 

the product is yet to be demonstrated. The issue of shared memory as a single

point of fsilure could also have a negative impact, although the company does 

have strategy for recovering from such a failure. 

8y far, the main challenge for Synapse now is to prove that the product 

works. Once that's done, given the size of the market, the company chance of 

success are excellent. 

CcOpyt'ight 1982 ITOH Int'l Co., POB 1415. Los Altos, CA 94022, Tel(415)948-4516 



A. BACKGROUND AND FUNDING 

CHAPTER VI 

AUGUST SYSTEMS 

Page VI- 1 

August Systems, Inc. (Salem , OR) was founded in September, 1978 by John H. 

Wensley, forme~ly of SRI, where he developed most of the concepts that underly 

the fault-tolerant techniques employed by the firm. He was joined by two SRI 

colleagues, who are no longer with the company, and a fourth founder, formerly 

with Burroughs. August cu~rently operates 1n a leased, 12,000 sq. ft. plant, 

and, as of July, 1982, employs 52, of whom 10 are in marketing and sales, 25 in 

development, 10 in operations, and 5 in G&A. The August name has no special 

significance relative to the product, other thaD its general meaning ("marked 

by majestic dignity and grandeur"). 

Until early 1980, the company was funded by the founde~s and a few private 

investors at about SO . 5 m111ion. In March, 1980, August ob~ained approximately 

$1 aillion in venture capital. This was followed by three other financing 

~ound., totalling about $5 million. half of which was raised in the last round, 

cOMpleted in April, 1982. The seven outside investors currently are InnoVen; 

Welsh, Carson, Anderson & Stowe; Northwest Growth Fund; North Star; Oak Manage

ment; Brentwood Associates; and Interwest Partners. 

The company's somewhat erratic early history was marred by the departure 

of some of the founders, and by a lack of market acceptance for the initial 

product, dubbed the BC series. Although the product was working and demonstra

table, according to the company, it was specialized for a narrow range of 

applications. After gearing up for a large order from a specific customer that 

did not materialize, the product was discontinued. 

August indicates that, at the end of April, 1982, it had 7 firm orders for 

its nev system, dubbed Can't Fail 300. Three are already installed (the first 

installation occured in November, 1981), and the remaining four are scheduled 
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for May installation. The 
typical eusta.ers are such co.pul .. u _.",.~ 

One system Is Installed DOW' Chemical. 
at the srooitha •• n S.tclonal ~":::t 

Prices of Can't Fail ,yst ... ary tro. .. 11t::. IS S4. 
Long Island. 

upwards of $700K, beavily on the au.ber at .,a.1torln.c ~ t ! depending 

"points" in the process. 

The company has also installed, In Holland, one PCS 300 , 

controller used as a "program develop.ent- tool . 

B. MANAGEMENT 

John Wensley, the co=pany', tounder and it. teehaical -~dl~~' 

also chairman of the board. He w •• previoualy vtth cbe Staa.hr4 

Institute ( SRI ) . 

David W. Willoughby, president, \1&. tOnNrly pr.,ldeac of !D& :'::;, 

troubled CH1corp subsidi ary that is DOW a subsidiary ot AUc:o~.a-!r1.tUCI\o 

John Wimer, vice president of mark.tinl. s tOrMrl, vttb ~"ru. 

president of operations is t...rry CMpaan, ...-T •• tdaca. b.l1cter1A& w1 ct 

dent is Dr. Anthony (" Tony" ) Frederic:kaon. for.-rly I#1tb ~"\lru. f: .. 

dent for hardware development is Bob Ander.on, ..-~torol •• 

Burroughs. is vice president of product mana .... nt. Tn. Ll 
ler . 

• 
Some 

of the key hardware and loftware develo~nt 
he ide and Jim Crossland 

• both e.x-Burrou,gha; a..u.l , .. AJ..a. 
Steve Frison and David Boggs. 

C. COMPANY ORIENTATION AND w.o,. 
'~T CONCEPT 

logy 

From its inception, the 
C01llpany 

to real time, 
sought to appl 7 

prOCess COQtr.l 1 app lut1ona . 

eCopyright 1982 ITOM 
Int'l Co" POB 1~15 ,.I (' I.l ! ;~- I • Lo. Alto., CA 9-~::, 
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new, Can't Fsil 300 and pes 300 product lines. I n this respect, August differs 

markedly from Tandem, Stratus, and Synapse, all of which are pursuing the high

integrity, on-line transaction processing market. 

The process control environment differs significantly from transaction 

processing in several respects. While both require the computer system to 

operate in Mreal time", the process control situation is characterized by much 

more critical timing constraints. Whereas a user at a terminal might be con-

cerned with response times of the order of seconds, the process control compu

ter must accept inputs, process them, and outpu t results typical ly wi t hin 

milliseconds, and sometimes even in mic r oseconds . 

Another difference is that, while t ransaction processing is typically disk 

I/ O bound, due to multiple, concurrent on- line accesses to one or mo r e large , 

disk-resident data bases, real time monitoring and control of an industrial 

process 1s generally characterized by a heavy computational load and relatively 

light (or non-existent) disk I/O activity . 

One important consequence of these characteristics of the process control 

environment is that computational tasks generally must reside 1n main memory, 

since there i8 no time to load them f r om a disk . Although August offer s 

optional multiple disks operating in mirrored fashion (discussed elsewhere in 

this report), this is not a frequent r equirement. On the other hand, a key 

issue which August addresses is is how to extend fault-tolerance to such pro

cess 1/0 subsystems as analog/digital converters, sensors, actuato rs, and 

clocks. These considerations are reflected in the August products as described 

in the Product Concept section below. 

The application areas in which the August products can be usefully applied 

include most types of industrial monitoring and process control, including 

chemical, paper, petroleum/gas, and metals production; food processing; nuclear 

and fossil-fuel power plant control; wind tunnel test systems; experimental 

0Copyright 1982 1TOM Int'l Co., POB 1415, Los Altos, CA 94022, tel(41S)948- 4S16 
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nuclear accelerators; etc. 
There are also many aerospac.e and IUUtat} ·PPl1U-

Augu.
' 1. not attempting to address those. 

tions; however, ~ 

Currently. 
the company 1s marketing directly to end users. It is loc~ 

for vertical markets system integrators. 

D. PRODUCT CONCEPT 

The architectural implementat.lon the August product h baaed OD." b i!' 

soft concept. developed by Wensley and his a •• ociatea at SR.l 1n the aid-WI, 

called Software-Implemented Fault Tolerance. or "SIFT" tor .bort. The eontti'l 

was developed ortginally. under NASA auspices. in connection with the dU lp e! 

a fault-tolerant aircraft control computer. 

The key SIFT ingredients are N-modu.lar-redundancy ( !\lOl) aM l ofmrr 

implemented majority voting. Triple-redundant ( TKll. a special c.ut of Jl 

majority voting systems are not new; in fact. one .uch syst... dubbed. ~ 

using hardware bit-by-bit yo ting. was developed. concurrently witb SU1 a:.d II 

an alternative to it. in the same NASA-sponsored a.1rboroe appUc.atioa. 

In TMR systems, thrl!l! processors arl! given identieal inputs aDd w et:1 

identical code; comparison circuits continually MvoteM on the outputs of tl.t 

In the " yo ting" process. a discrepancy betve.n one proc ... ~ : as processors. 

the other two 1s handled by "voting .. out the Modd" processor, 

to be 1n error. The data gene rated by the tva proce.sors tbat an ia IIrttJt:! 

1s taken to be good. The probability that all three proces.ors vUl r·il 
different results is very much 10vI!r than th.' of ... a sinale pIoe ... or tailort • 

SIFT too relies on triple-redundant ha d r vare, but dHteu 10. t~: :': 
relegates the voting function to th f e so tware 'l;l 

rather thao the h.ard",rt . . 

is made possible by the nature of the 
process control eo:putatloa, 

consists of repetitive 1 
teratlons through fixed a1 iorU:baI. 

rally 

~Copyright 1982 ITOM Int'l Co 
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output data of each iteration becomes input data for the following iteration. 

Thus it is generally .uffici t en to vote on the output of (input to) each 

iteration. rather than try to track each intermediate step. 

Several important advantages are obtained with the SIFT approach . Since 

triple redundant voting circuitry is not required, the syste~ can be implemen-

ted with off-the-shelf components. August, in fact, is basing its processor on 

the Intel 8086. Furthermore, when a processor does develop bad data (i . e., it 

is voted out at some particular iteration), it is auto1ll8tically "brought back 

in line" I because it discards its own results and uses the "good" data, on 

which the other two processors are agreed. as the input for the next iterat ion . 

Finally, because voting is software controlled, it is possible to apply it 

selectively to specific programs and specific dataj when the system is not in 

the triple-redundant mode, the individual processors can execute differen t 

tasks, e.g . , data reduction or program development activities . 

Each of the three processors has its own memory, I/O interfaces, and power 

supply. The three processors communicate with each other via read only polnt-

to-point links, forming a fully-connected topolgy (Exhibi t VI-I). These read-

only links, essential to permit voting while achieving failure isolation, allow 

each processor to read (but never write) storage locations in the other two 

processors I memories • 
• 

In principle, the architecture could be expanded to include any odd number 

of processor,. Thus a quantuply- redundant system could survive the concurrent 

failure of any t'JO processors. However, the hardware and software complexity 

introduced by such extensions, and hence the cost of the resulting system, 

August says that it is gr~ exponentially with the number of processors . 

preapred to .upply systems with more than 3 processors, but so far has not 

found demand for such systems. 

The triple-redundant architecture is carried over to the process 1/0 (see 

0CoPyrlght 1982 ITOM Int'1 Co . , POB 1415, Los Altos, CA 94022, t e1(415)948- 4516 
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EXHIB I T VI- l 

CAN'T FAIL - 300 ARCHITECTURE 
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earlier exhibit). Each Process I t f () n er ace Module PLM has three comput~r 

interface (elF) boards, each connected to one of three redundant processors, or 

control computer modules (eCM). Each CIF board controls an independent, local 

bus in the PlM. Process I/O boards plug into the PIM. Input boards distribute 

the incoming signals, typically generated by various sensors and analog-to

digital converters. to the three CCMs via the three CIFs, so that the CCMs may 

vote on the input data. Output boards receive three values, one from each 

eIF/ eeM, and perform hardware voting before transmitting the signal to the pro-

cess, typically to actuators and digital-to-analog converters. Each CIF and 

its bus is powered by a separate power supply, although more than one PIM may 

be supported by a given supply. 

E. PRODUCT OVERVIEW 

August has basically two products, of which the main one is the Can't 

Fail- 300 line. The other, PCS 300, is a "programmable controller", which is 

essentially used as a program development tool for the Can't Fail- 300. It can 

a1.0 be used as an operator's control console, through which the user speci-

fie., in graphic, menu-driven fashion, the organization of the process, the 

type. of equipment attached to the various monitoring and control "points" in 

the process, and the logical relationships between these equipments. In the 

remainder of this section, attention will be focused on the Can't Fail 300, the 

company's main offering. 

!.:. Hardware 

Each of the three identical CeMs consists of three 12'·x16.7S" Hultibus 

boards. One board contains the CPU, which is based on the Intel 8086 16- bit 

KPU. In addition to the MPU, the board hosts up to 16KB of PROM and up to 32KB 

of RAM. The communications board implements the read- only links between the 

~eopyright 1982 ITOM lnt'! Co ., POB 1415, Los Altos, CA 94022, tel(415)948-4516 
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CCMs . 

A control board has several functions. 
of which the most sig-o.1flcant 11 

the clock voting algorithms. 
Each CCM is driven by an independent real tile 

clock • 
but the clock values are voted on and any bad reading corrected 10 tbt 

same way as computational data 1s voted on . 
This 1s important. because. vtthc.:! 

b --jority voting can b~come ineffectual. a consistent time ase, ~ 

Standard Multlbus is supported. so additional memory (up to I'!! ) or 

b b d I/O and peripheral controllers can be added. Tbm Multi us- ase process 

different CCM packaging alternatives offer varicue numbers of H.ultlbu. upu-

slon slots. Each CCM is powered independently. 

The process interface modules. PIMs. (EIb..1blt Vl-2 ) are card calu (0:-

taining a triplicated. backplane-impleCllented bus. three COlllputer 1nurheu 

(CIFs). and 15 slots available for process I/O boards. Up to 15 Pl.MJ &11 lI: 

accomodated in a system. The logical flow of the incoting and outl01nc slaWs 

in the PIM is also outlined in the exhibit. Note the voting circuit on tbt 

output board. 

The robustness of the voting circuits themselves is cl.arl, • kay lut:t· 

Luckily. a simple circuit is available which will continue to function corne' 

tly even when one of its components is faulty. In this circuit (tzh1b1t vH), 

the s1gnals from the three CCMs. dubbed A.' d Cd··' b ~ • an • ri ve gate • ....uC , 

effect, form three AND gates ORed together. yielding the function y. Mot st · 

AC. 

agree. 

This function will be TRUE or FALSE only when an, ~ of the procU10l1 

The failure of anyone of tho i • x gates wlll not aifect the e1rcu1t , II 

long as the processors themselves are 
functioning correctl,. If botb • proets" 

sor failure and a voting circuit 
gate failure correspond, the vot1n, drc,U: 

may give the wrong result. It is therefor. .," essential to perfonl periodic: . 
on the voting circuits . 

The CCMs can interface di 
rectly With the process through 

eCopyright 1982 ITOH Int'l Co., 
POB 14 15. Los Altos, CA 94022, td(415)9 .. a·~P 
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EXHIBIT VI- 2 

PROCESS INTERFACE MODULES (PIMa) 

TO CCM C "'\ ;':. A 

I-~ ___ \I~, " 
1-__ ~TRIPLICATEO '1' ." -r 

PIt,4 BUS a.nd Compuler Inlenace. 

" 'X. , 
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Input Signal Flow. 

Source: August Systems 
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8-1 

Source: August Systems 

EXHIBIT VI-3 

~ ~~ VOTING CIRCUIT FAULT TOLEAA,l.u-
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process I/O modules. By triplicating these modules. and interconnecting them 

in a particular fashion. the effect of majority voting can be achieved. This 

method could be used to obtain a lower cost system, or as a backup to guard 

against a catastrophic failure in the PIMs. 

2. Recovery Strategies 

The main recovery mechanism as it relates to the CCMs is. as outlined 

earlier, the software-implemented majority voting. At the end of each itera-

tion or computational step, the three processors deposit values for all "state 

variables" in known locations in their memories. State variables, declared by 

the user during initialization, are typically the necessary inputs to the next 

iteration. Just before the next iteration is launched, typically upon recei-

ving a clock interrupt, the three processors read the locations containing the 

state variables in each other's memories. This is accomplished over the read-

only link. Then each processor compares the three values, and uses those upon 

which two processors agree as inputs to the next iteration. Note that this may 

dictate that a processor discard its own computed data in favor of values 

determined by the other two. 

If a processor is "dead". or produces too many wrong outputs, the other 

two processors will notice this and post this fact. The hardware design of the 

system is such that a CCM can be removed and inserted without affecting the 

rest of the system. 

How does the repaired processor regain synchronism with the other two? 

First, it must recover its programs, which may have been lost either because of 

a ~QOry failure, or because the board was pulled out for repair. This is not 

a trivial problem, because the design of the system intentionally prevents any 

processor from WTiting into the memory of any other processor. Hence, it is 

the surviving of to effect this recovery under control of one oot possible 

GCopyright 1982 ITOM Int'l Co., POB 1415, Los AltoS, CA 94022, tel(415)948-4516 
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processors . The same a lso a r ises when the sys t etll is first 1n.1t1 ... 
difficult y 

l1zed. August suggests three way s t o ha ndle t his : 

o 

o 

o 

Store all programs in non-vol a t ile PROMs . 

Attach a back up disk , containing the running pr og r alU, svi t cl'labh or 
dedicated to eac h proce sso r , and have a disk bootstrap progra:! stored 

in non-volatile PROMs. 

Have a "copy" 
running programs, 
ing processors. 

program in 
ove r the 

non-vola t ile PROMs \Jhich 
r ead-only link , from oae 

.-:111 
ot the 

copy ~~ 

funct1o~ 

The option of storing all programs in PROM is not aa fa r- fetched al 1~ 

might appear, because in the pro c e s s control env! roamen t , t hese pr ogra.u In 

often quite small, and, once debugged, a r e ra r ely changed . 

the second option requires t ha t each pr ocesso r Mve it. avo b.c:.lr.up d.isk, 

resulting in a triple-disk c onf igura t ion, o r at least. access to one .witchablt 

disk. In addition, loading can u s a be accomp.lished frail. the PCS 300 prolur 

mer o r an Intel Microprocesso r De ve l opme n t Sys t em (MDS) . 

the third method, dubbed "cr oss loading", is u t ilized by August 1n btu· 

nal development activities. The pr ocesso r being initialized or re1n1tial1ud 

reads programs fr om a runni ng processor over the read- only link . 

processor experiences only memo ry cycle- stealing in t e r fe r ence. 

The PROM option appears the mo s t deS irable, and is apparently being acetV' 

ted by the company's clients. 

Once a processor has regaine d its p rograms, it will a: ta.atlcally lytlChrO'" 

nize itself at the next vo ting point by d i scarding its ovn .ania,le" optrr 

tional and clock data and a dop ting t h e da t a p r oduced by the other tve proctl" 

sors. August refers to this proces s as the -.du ti - f h a1 d ca on 0 t. rep ra 

sor by the two functioning ones . 

Process I / O boards, lik h 
e t e CCMs , can be re.moved and inserted otrl1" 

under power. A "tuning-fork and blad e" connec t or 
sys t em is used for rel1abiU' 

ty, and proper sequence of power, g r ound , and Signals 1s assu r ed bJ Ijlfc.1i 

ClCopyright 1982 ITOM Int' I Co . , POB 1415, Los l" 
Altos, CA 94022, tel(415)948·~' 



= 

Page VI- 13 

power-on circuit on each board, which keeps the board disabl~d until power and 

ground have become stable. 

Input boards, which are in effect triplicated (they fan the input signals 

through the three CIFs) are voted on by the CCMs, and consistently faulty ones 

ean be so detected. Critical output boards can be monitored by feeding their 

output back through an adjacent input board . 

dog, the following sequence is followed: 

If an output board needs repla-

o A new output board is inserted instead of the monitoring board. 

o The serviceman generates a ··maintenance interrupt" which tells t he 
sy.tem that the address of the newly-inserted board should be substi
tuted for the one of the failed board. 

o A new monitoring board is plugged instead of the failed output board. 

As pointed out earlier, the CCMs can support Multibus-based process 1/0 

board. as a possible back-up for the PIMs, and August offers several such 

board., in addition to the usual array of analog and digital PIH boards . 

3. Software 

The August operating system is RTTS (for Real Time Task Scheduler). Users 

can develop applications tasks in any language that 1s capable of producing 

8086 executable code which is loadahle according to the conventions established 

by Intel. 

As it. name suggests, RTTS is mainly concerned with the real time schedu-

ling of tuk •. RTTS is also responsible for implementing the software voting 

sch~ of the SIFT concept, and for logging and reporting any errors or fail

ures. Each of the three processors has a private copy of RTTS. 

The scheduling algorithm used is apparently a variant of the ~relative 

urgeocy~ acheme, reported by Fineberg and Serlin in 1967. At each periodic 

1
_, ( d can be set by the user at initialization time), the 

c O\;.A interrupt the perio 

scheduler a.aigna the CPU to waiting tasks so that those tasks whose deadlines 

~Copyrlght 1982 ITOM Int'l Co., POB 1415, Los AltOS, CA 94022, tel(415}948- 4516 
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nearest get first crack at the CPU. 
The mat hematieal background fo r tb.h 

are 

scheme was provided by Serlin 1n 1972. 

k can be s c h eduled t o run periodical l y. every Q tbe 
Application cas s 

units. or on the occurrence of partic ula r e ve n ts . s u ch as ha r dware interrupts , 

software interrupts, requests f rom o t her t a s k S , speci fic da t e - time comb11l1.t1oll, 

or the lapse of a certain time from an event. 

tim the User c an s pecify t he clock- ia t e rvd valut. At system start-up e, 

and define the characteristics of all applicat ion t as ks. The ques t loll of bov 

these tasks get into the system 1s treated 1n che a bove dl scu .. ion of the 

recovery strategies. 

RTTS has extensive error detec t ion scheme s . Erro rs cl .. sif1ed a. arb1~ 

from improper operation ( e.g. , arithmetic overflows, acce •• e. to noo-existent 

memory, etc.) are reported to the user via a n interrup t and a stat u. ccw!e. 

Errors which appear to be caused by hardware fault s o r sync h r oniza t ion fall!1ttJ 

are logged in special tables. These t a bles a r e s ca nne d pe r iodicall, by I 

scheduled system. task. and t he i r cont e nts can be disp l ayed on a uur .pecified 

device (CRT, printer) . 

Additional software is available with the PCS 300, .... hich 1lIIph::letiCS I 

specialized process control software developmen t fac ility based on rallo, ladter 

logic technology. In this system, t he user speci f ies t he con t rol operatiotlS 11 

if designing anetwork of relay coils , c ont ac t s, and such elements as ti_rs d 

limiters . The PCS 300 allows intera ct ive development of such netvor u, 1oIb1C 

are subsequently do--'oaded t o C • 
wu. a a n t Fail 300 sys t e m. which uulatu t~ 

relay network. 
The pcs 300 can be USed a s a gra phics oper a t or in t e r face. 

The 
Control and Data AcquiS i tio n SySt~ (CDAS) provides applieatioa Cd' 

definition and operator interface t h r ough a colo r g r aphics 
package covers all 

In addition 

commonly used control and data acqUisition 

to the August-suppl i ed 
sof t~are, s t anda r d 

ter:a1n&l · ThlI 

technique.!. 

Inu l softllare 

CCopyright 1982 ITCM Int'l Co., POB 1415 
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packages, such as Pt..'t, ASH Fortran and P 1 b • • asca can e used via an Intel MDS. 

F. ASSESSMENT 

August 1s addressing its fault-tolerant systems to a market that 1s far 

~ore sensitive to the availability issue than even the transaction processing 

environment being pursued by Tandem, Stratus. and Synapse . 

Up to now, these applications yere handled by t did eus om- es gne systems, 

typically and predominantly based on a shared-memory. dual computer system, 

with one processor ready to take over should the primary processor fall. These 

solution suffer from a great many limitations. including the fact that shared 

III!:lIIOry represents a single point of failure, and that the switchover mechanism 

is usually partially or entirely manual. These defficlencies are responsible, 

for ~ple, for the limited role that computerized control systems are permit-

ted to play in power-plant environments, especially nuclear. 

But the worlt feature of the "conventional" back-up schemes is their ad 

hoc nature. Each system is custom tailored to a particular situation. 

August, ~uch like Tandem in the transaction processing environment, is the 

first to have devised a practical. generalized fault-tolerant solution to the 

industrial control and monitoring requirements. 

However. the industrial control market is presently severely impacted by 

the current rece.sion; and even in good economic conditions, its growth is not 

nurly as spectacular as the transaction processing one. While August will 

probably not be able to reproduce the phenomenal success of Tandem, it clearly 

has the potential for a better-than-average growth curve. 

On the negative side, the company has so far been slow to "get going" . 

Its prOduct concept, while adequate for many fixed-mission applications, is not 

as flexible as one would wish, especially in terms of expansion. 

CCopyright 1982 ITOM Inc'l Co., POB 1415, Los AltOS, CA 94022, tel(415)948-4516 
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The concentration on end-user business could also be questioned. Ilhlle 

such business carries inherently higher margins, it also requires great resout'"' 

ces for sales, service, and customer support. One wonders whether AuguSt 'oIOUld 

not be better off by cultivating vert:ical markets system integrators, who (ill 

build industry-specific applications on the August foundation and provide 

customer support. 

We estimate that August is running at an annualized expenditure rate of 

around $4 million. At that rate, its funding will probably run out by year end 

1982. A fifth finandng round may very well be necessary before aigniUelll.c 

revenues begin to be realized from. product shipments. 

CCopyright 1982 ITOM Int'l C 
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CHAPTER VII 

OTHERS 

A. COMPUTER CONSOLES 

1. General 

Computer Consoles, Inc. (eCl), founded in May, 1968, is headquartered in 

Rochester, The company reported over $50 million in revenues in 1981 

($28.6 million in the six months ended June 30, 1982), and had 846 employees at 

NY • 

year end 1981 . Herman A. Affel J , r. , is president and treasurer . He has a 

physics degree from MIT; in the late' 50s, he led the development of the Philco 

2000 large-scsle comput er series. Just prior to assuming the ceI's presidency 

in 1911, he was for five years in the computer leasing businessj previous to 

that, he spent a five year stint as vice president and technical director of 

Auerbach Corp., • leading computer industry information provider. 

Other key officers are : Gary O. Haynes, v.p . marketing; Jeffrey Tai, sr . 

vp for operations; William F. Deller, vp of engineering; and Robert L. Brorein, 

vp of manufacturing . The company's stock became listed on the American Stock 

Exchange in m.1d-1981 (,ymbol eeS). 

Since 1973, eel has been specializing in providing high- availability 

computer syatems for directory assistance ("information" operator support) 

applications in the Bell operating companies and some independents. eel claims 

that it is the leading supplier of such systems to the U.S. telephone industry , 

\lith some 75 systems installed as of m.1d-1982. 
Interestingly enough , IBM is 

the next ujor supplier to this market. 

Becauae of the nature of the application, high-availability is important , 

and therefore the systems designed by eCI. although they are based on standard 

DEC adnic.omputers. have a strong fault-tolerant flavor • 
In addition, the 

• ,.tem can handle a large number of operato rs at remote terminals, and provides 

• 1d 1 (typically under 1 second) while maintaining a very 
very rap response t me 
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( t yp i c ally millions of reco r ds) . 
l arge data base 

Rec.ently . the 
company has been b r oadening its mark.et orientation In t'iIl 

directions. 
First , it Is ClOvi ng into the office automation =arketplace vitb l 

s ystem called Of fi ce Power~. This product. based on the ZilcK 5yn_ 8000 IS 

h Z t -'n.l. was developed by RLe Corpouc t. _ t he c entral c ompute r, wit en t ec el.1A-L • "'" 

o f Rest on, VA, a c ompany acquired by eel in early 1981 . Office Power, ti tb 

software based on RLG's YARD ( " Ye t Anothe r Rela t ional Oat.base
N

) , 11 1.14 to It 

"the most compr ehensiv e office au t omation sof t ware pacltage avail.ble tod.,.. 
A second thrust o f t he dive rsifica t ion plan involves the upgradlQ& of c.: 

di rect. o ry as s ista nce system to m.o r e powerful hardware, GlOre general ' Jlta 

s oftware , and t he exp ansion of its marketing scope to include ,eDerd-pu~1t 

on-li ne t ransac~ion pr ocessing applications. outside the telephone lcdu't~. 

~ The PerpetualProcesaing- Sys t em 

A typical DAS/CC! ( Direc t ory Assistance Syste.), nc.ntl, renaaed Pf:Qf' 

tualProcess i ng- , cons is t s of up to eight proce.sors, up to 16 dislt drivel, G! 

up to eight ternrl. nal o r c ommunications controllers . E.xh1bit Vll- 1 11 an .pp~ 

ximat e representation of t h i s system . 

The processors . which a r e cur rently DEC PDP 11 series 1Il10ic.o.puteu, UI 

equipped with CCI-developed and manu factured disk controller., .ach of YhlQ 

can access up t o 16 drives. The drives, currently av. il.bl. io capae1tlU of 

either 300MB o r 600MB (450MB planned), 

lers that can s uppert up t o eight p t or s . 

CCl products. 

are equipped \I'1.th au1ti-acc." coot rol' 

These lII.ultlport controllers art u JO 

Each processo r can therefore access ~tlple 41sts, 

disk can be accessed by -'lt1ple pr ...... ocessors. The average installed conIiJUrr 

tio n contains more t han 7 processors and more 
than 12 disk dri •••• 

At the front ( termi nal ) e nd 
• each processor is equipped V'Hh. CCI-Clrt" 

l oped interface that allows i t t o 
a c cess up to eight Terminal Croup Coatrolltti 

~Copyright 1982 ITOM Int'l C 
0 . , POB 1415, Loa Altos 
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eel DAS ARCHITECTURE 
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(TGes) or Communications Group Controllers (CGCs), also CCI-de.veloped. '[\~ 

h n attach to fou r processors. 
controllers are multi-ported; eac ca 

\J .... ch utilizes from three to .eveD IntI! tal The terminal controller, (~ 

to 16 local CRT/ keyboard tenaioals. Co=a::uClmicroprocessors, can support up 

tions between the TGC and the CPU can take place at an .,gregrate rau of a 

Kbytes/ sec. 

The communications controller. also microprocessor b.aed , can IUpport q 

to 8 lines at a maximum rate of 50K baud. These linea aaay be. uud to sllp~n 

either remote terminals. or remote TGCs. The average inatallad "'Ct2 oat 

supports between 250 and 350 terminals. 

System control is effectively vested in • Cel- developed devie. called ti.t 

Interprocessor Communications Coordinator (ICC). This h, in eff.et, •• w e 

memory system. supporting 512Kll of memory under control of a Hotorola 681 F.. 

All processors in the system have access to the ICC's IDe.lII.Ory ... i ••• hared ,.: 

Kbps coaxial cable ( a local area network). The bus arbitration allor1tht 1J I 

contention-type CSMA/CD (simdlar to Ethernet's). 

Shared memory 1n the ICC is used to store configuration tab1u, IIh!t!I 

describe the currently-available resources i and work queue. vb.1eh dtlatlt 

processing tasks (transactions) and their s t atus . More than one ICC U2 It 

configured in the system, and in f CCl ... _ ., act reco!lUllenda a IIl1niaua of two. ~ 

intervention 
is apparently required to st.litch ICC's to recover froe a fail ;;..'" 

of an ICC, and some transactions may be lost in such an event. 

Each processor runs its own 
copy of the operating sysc.u. which is s~ 

lized to the DAS application. 
Each processor can be started and stopped 1~' 

vidually by commands from a Control terminal. Procesaor. can al.o be r~ 
from the syst~ for repair d 

an returned to service vithout int.rrupt1ng ocr»-
system operations. 

This is not true of h T 
t e terminal and co..unic.at1on. (,Ollt: 

llers, however. 
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Multiple copies of the data base, d h an t e operating system, are kept on 

separate disk drives. In normal operation, a sort of disk mirroring scheme is 

uintained. A processor selected to execute an update transaction will also 

update the eopy (or copies) of the affected record(s); however, this operation 

is of a lower priority than the operational transactions . Hence the mirroring 

action is not "atomic" with the original update; there could be some time lag 

until all the copies are brought up to date. This is acceptable in the direc-

tory assistance environment, where the bulk of the work consists of inquiry 

transactions; updates are relatively infrequent. and may be batched on tape, or 

entered via dedicated update terminals. (It's interesting to note that 

Tandem's experience with general-purpose OLTP systems has also confirmed that 

inquiries constitute about 80% of all transactions). 

Processor. are self-dispatching . When idle, they run diagnostics, and 

.can the work queues, looking for transaction requests from the user terminals . 

Since only one processor at a time can access the queues in the ICC, there is 

no danger that m.ore than one processor will undertake to service the same 

transaction. 

On i i 1f t a trans action it records this fact in ce a proces80r a88 gns tse a , 

the ICC's .emory. As the transaction is executed, its status, recorded in the 

lee _mory 1s updated. 

Should a processor fail during the execution of a transaction, another 

processor can take over and complete (or restart) the transaction, based on 

infonut1on 1n the ICC tables. 
The ICC maintains an "aging watch" on the 

transactions, and 
t10n when it detectes that a given trans

begins recovery ac 

action is ~stuckM in the queue beyond the permissible time limit . 

1.:.. Future Plana: 
cel plans to expand its market horizons to include general purpose on-line 

• '1 C POB 1415 Los AltoS, CA 94022, Tel(415)948-4516 
Copyright 1982 ITOH. lnt o. , ' 
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transaction processing, now pursued by Tandem and seve r al newcolllers, disc:u"e:l 

elsewhere 1n this report. 

To support this thrust, CCl i s fo l lowing a s t aged developmea t prou ... 

I nitially . -"11 offer a syst em ve ry simila r t o the existing PDP- I! the company WJ.. 

cesso r based on the Mo t o rola 681 !o!P U, based DAS s ystem. Howe ver. a new pr o • 

currently under development. will replac e the PDP- II s . The terminal aad co.,.. 

nications controllers are also being r ede signe d to incor po r a te the 681. 

With this new hardware, a general- purpose OLTP ope r a t ing .y. t em, PERPOS· , 

will also be introduced. PERPOS" ( f o r Pe r petualPr oce ssing Opera t in, Synu) 11 

coded in "C", like UNIX. and suppo r ts all UNIX sys t t!1Zl ea.ll. . includia, tbou 

relating to the hierarchical UNIX f i le sys t em . PERPOS adds a number of fu· 

tures useful in the transaction proce ssing environment. including contiJUOUl 

files that &1.10101 access t o l a r ge quan t i t ies of data i n one I / O c~Dd. m! 

file security. 

The s1m1larity to UNIX will allow custolDers to develop thdr own appUcr 

tions, or obtdn third-party s oftwa re , r ather than be dependent on CCI to 

provide a turnkey system, as is the c a s e now with DAS . This syste. 11 expecttd 

to be announced in October, 1982. 

The next development stage was launched w1 th the 1981 acquis t ion of an 

Israeli firm, The Time Machine Ltd. 
Time Machine is developing a 32-bic proct"' 

ssor, expected to yield about t wice the performance of tbe DEC vAX-ll/7aO. 

This processo r. dubbed TM6 00 , will be apparen t ly o r iented to e.xe.cuting "C" tode 

directly. Therefore only a mi nimal 
converSion effort \1111 be. r equired to adopt 

PERPOS t o the TM600. 
The system i s expec t ed to be annOunced a r ound June, 1983 • 

.i:. Assessment 

CCl begins with a solid base d 
an good con t inuing prospects in the tdr 

phone industry. It has recently b 
een selec t ed t o deve lop t he nex t ,eneratl01l 

of DAS systems for AT&T. 

~Copyright 1982 ITOM Int'l Co. , POB 1415 
, Los Altos, CA 94022, Tel(415)941t- itS16 
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The experience the company has i d ga ne in the DAS environment is largely 

Ippl1c.able to the general-purpose transaction processing market . 

The company has in place a nation~de sal es, support and service organiza-

tion. 

These are all excellent credentials. which should be of significant 

buefit to CCI in its ques t to become a factor in the general OLTP market. 

es ruc ur ng of AT&T following the January. On the negative stde, the r ttl 

1982 consent decree may affect CCI adversely. in that the blessings of AT&T 

Yill no longer carry the same weight with the independent Bell operating 

cOIIpaaies. This could jeopardize CCl' s DAS market . 

The cOlipany, which 1s as yet an "unkown quantity" in the general OLTP 

urket. wtll have to make several significant adjustments in philosophy and 

o~rationl. The AT&T experience (long qualification cycles followed by assured 

orders for uny yeara) does not apply to the fiercely competitive OLTP market. 

where cuatomer loyalty is hard to maintain . Also. the company's present heavi-

1y 1f;&le-oriented posture will Deed some adjusting. 

The Cel FT delign is not as consistent as some of the others, because it 

11 baud 00 a Icheme for using essentially off-the-shelf systems (PDP-lIs). 

ThuI, should an ICC fail, the system does stop operating until a backup CCl (if 

present) 11 Ivttched in, with possible loss of transactions. 
It is not clear 

vhat facilitiel, if any. are provided to assure data base consistency and 

eel's 

ncoverabUity. 

The development taskS undertaken by eel (68K processor, PERPOS, new 32-bit 

) tax 
the comapny's engineering capabilities. 

proceslor, piul Office power may 

On balance, howeve r • 
ITOH believes that the positLves far outweigh the 

af;&ativel, and that, given the 
size of the potential market and, 

prospect a are excellent. 

'toPydght 1982 ITOM In< '1 
1
415 Los AltOS CA 94022. Te1(415)948-4S16 
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B. en 

Founded in 1966. Computer Technology Ltd. is tbe senior member of tile 

Information Technology Ltd . (ITL) group ..... hich also includes Network Tec:.hnoloO' 

ts) and Office Technology Ltd. (uec:.uti_ Ltd . (broadband local area ae ' . 

workstations). Total revenues for the group amounted to 8 . 7 111.11100 pou~ 

(approximately $14.8 million) and pre-tax profits .... ere 604K pound, ( ,bout $1 

million) In the year ended March, 19H2. 

CTL, headqaurtered at HeIDel Hempstead. Hertfordshlre, England, does not 

r elease financial data. but is believed to be che prinCipal contributor to 

ITL 's revenues and earnings. CTL has increased i cs revenues and profits 1a 

each of the past six years, culminated in a 30% revenue gro .... th ,ceocpan.1ed by I 

50% increase in net earnings for the year ended March, 19l:42. Managing di rector 

(chief executive) is Bob Finch. 

CTL designs. manufactures, markets and supports • line of co.putu. dubbed 

the Series 8000. In addicion, CTL is the exclusive U.K . distributor ( via nw) 

for the Convergent Technologies line. A third CTL .ctivity is the Appl1td 

Systems Div., a systems house. 

All three Series 8000 models apparently use the S.lDe basic CPU, which 

appears to be bu s- oriented and microprocessor-based. The uin f •• tures of u tb 

model are as follo .... s: 

8026 8046 8066 
--------------------------------------------------------------.-------------
Memory Range , Kbytes 128-512 

<-- 256-1 .0 24 --) 
Maximum format t ed disk capacity, MB 100 <-- 2,000 --) 

16 64 
Maximum no. of comm. lines 

4 

SO 75 
Max . no . of terminals 

20 

800 1600 -----
Transactions/hour 

400 --------------------
The t r ansaction throughput figures b 

are .sed on a CI'L beneh=.ark In Ilh.ic.h , 

CCopyright 1982 I TOM Int'l Co o, POB 
1415. Los A.lt08, CA 94022. Te L( 415) 948-4516 
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transac tio n is defined 8S a 4-line interactive order entry involving 32 fields 

CRT I/ O, validatio n , proc essing, and 15 indexed t"i1e reads and updates. 

Software offered includes the MODUS operating system, data management, 

t ransac tio n pr oces s ing . text processing, ei ht 1 1 1 g anguages inc uding Cobo, 

Fortran , Bas i c and Pasca l , a general business package, and six vertical markets 

applica t ions packages . 

s em In NovelR be r. 1981. CTL announce d HOMENTUM, a transaction processing yst 

based on t he Seri es 8000 hardware and software, expandable Into a "fault- tole

rant ~ configuration. First delivery occurred in March, 1982. 

E1bibit VIl-2 depicts the block diagram of a two-processor MOMENTUM sys-

tell . A aingle processor system is nominally available, but with far more 

lUdted faul t- tole r a nt c apability, of course. The system is composed primarily 

of standa r d Serie. 8000 hardware and software, modified slightly, and comple-

Hnt ed by • pe r iphe r a.l s wi tching unit and by one or more interprocessor links. 

The OHS 8000 d a t a management system supports file and record locki ng. 

\i1th t he -f .. t r ecove ry " o ption, DMS recognizes an "atomic" transaction string 

via a use r- i .. ued "check point" c all at the beginning of such a string. Follow-

1ng thh call , OKS maintains "before" images of all updated records . Should 

the updating pr ocess fai l, OMS n otes this and "undoes" the partially- completed 

transaction. , and r eleases al l l o cks held by the failed process. 

lecovery info rmatio n is provided in the optional MOMENTUM memory board , 

". h b t backup Otherwise, recovery informa-
_uleh contain. & 64K.8 memo r y wit a tery • 

Recovery time is less than 90 seconds for 
tloa i. kep t on t h e disk. d rives. 

aeo..plete r u t a r t f r om a powe r failure. 
Recovery from an applications program 

fUlure is e •• en t ially instantenous. 

Olll, • 

Mi r ro r ed disk o pe r ation i s optio nal. 
Mirroring is on a disk drive basis 

The link 
is used mainly by the twO DMS copies to keep each 

io t e rproc.e •• o r 

CcoPyr1ght 1982 trOK In t' 1 
1
4 15 Los AltOS, CA 94022, Tel(415)948-4516 

Co •• POB , 
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EXHIBIT VII-2 

en MOMEN'l'UM ARCHITECTURE 
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Source: CTL 
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other info rmed of t he progre ss of transactions. Sh ld ou one p r ocessor fa i l, the 

othe r i s t he n capa ble o f "undoing" the effect of incomplete transac t ions . 

The t ranaac t ian processing software , TAD, handles t erminals in t he 

fo reground and passes trans actions . via a disk- resident "log file". to t he 

lover-pr io r ity "lIl1ddleg r o und " , which handles da t a base accesses. Info rmat i on 

about these log fi l es is exchang ed between the two TAD copies via t he 

lnterp r ocessor link . Thus one TAD copy ca.n be in charge of pr ocessing bo t h l og 

fUes . Shoul d o n e p r ace ssor fail, the TAD in t he s urviv i ng pr oces so r can 

c~plete pr ocesaing t he failed processor's log f i le . 

The periphe r al s witch h ouses powe r supplies and 16 individual r e lay 

s~tche. , which can be used ta automatically switch peripherals f r om one campu-

ter to t he othe r . 

&ach communications line is suppo rted by a 6809 MPU based I / O pr ocessor 

with 64lB lIIeDOry . The pro t oc o l handlers running in these pr ocessor s a r e coded 

in a high-level in t erp r e t ive langauge . not in microcode . Up ta 64 I/O pr oces

sors can be. attached t o a Series 8000 CPU. 

time of 
A 2-CPU ays t e m cou l d s upport some 100 terminals with response 

Concurrent support o f 12 high- speed communi ca t ions lines 
under t wo aeco nds . 

pro t ocol s r educes on- line terminal performance by only about 
vith differen t 

10%, due to the I / O p r ocessors . 

A ba.ic, 
wi th MOMENTUM featur es is arounf 45K pounds . 

8ingle CPU syS t e m 

full dual- CPU ~MENTUM configur a tio n starts at about 75K pounds . 

C. DOse 

1. !ackground 

A 

NY) was e stablished in 1978 . 
The name is an ac r o-

loc o ( Albe r tSOn, DOse, 
The company ' s o r igi nal 

nra which atand. for Digitro n Op tical scanning Co rp . 

CCoPJTigh t 1982 ITOH I n t ' l 
5 
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and main business is in designing, manufacturing and marketing cOlllputer-tOOt~ 

rolled optical scanning devices for banking applications. 

1 d 6 2 It occupies a leased, 1J.000 I~. In April, 1982 the company emp oye • ., 

Data on revenues 1s lacking, but 1s believed to ft . plant on Long Island, NY. 

be around $3 million. In August, the privately-held company was trying to 

raise additional capital to finance continued operation. .u this report 11 

being readied for the press, company staffers indicate that an agreu:aent on the 

new financing is imminent. 

Dose is headed by president Paul Kucik. VP of marketing is 'Jillie Dietz. 

The DOSe entry in the fault-tolerant field is based on an earlier, distri-

buted processing system developed by DOSe for Correspondence Resource!, Inc., a 

Clticorp subsidiary. This predecessor system, dubbed MoneyFacts, is bel~ ~td 

by Citicorp as a proprietary financial services product that is leued to 

smaller banks. 

The new product, trade marked DOSe FailSafe"', was introduced in 1981. n. 

first, and so far only shipment Occurred in December, 1981. The custOlltr illS 

C1ticorp. 

~ Product Concept ~ Market Orientation 

The company eVidently hopes to maximize the return on its inves tllent 111 

the development of MoneyFacts by generalizing the syste .. 
and offerin, it dlree-

tly to end users. 

The product is, in effect, a c 11 i 
o ect on of up to 32 workstations, each 

with its own dedicated microprocessor (Intel 8085). 
workstations SMU All 

access to a central data base, '~i h 
... " c employs duplexed data base unasert, disk 

controllers, and disks, and uses the di k 
s m.1.rroring technique. discuued dse-

where in this report, 
to prOCect the data base from disk and / or controller 

failures: Exhibit VII-3 depicts the 
system configuration. 

Communications bet h ween t e workstations 
and the data base is effected vi' 

~Copyr1ght 1982 ITOM Int ' l Co., POB 1415 
, Los Altos, CA 94022, Tel(415)94~-4516 
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EXHIBIT VII-3 

DOSe FAILSAFE'" ARCHITECTURE 
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'coPyright 1982 ITOM Int'l Co .. POB 1415, Los AltOS , CA 94022, Tel(415)948-4516 



Page VII-14 

t.he Mult.1bus. l in order to accomodat.e t.he ful l C~~ ... which is duplicat.ed main y ,. 

lement of workst.ations. 1 Serves bot.h t.o prevent. faults 1a I\p. A bus Iso at.or ..... 

bus from affecting the ot.her, and to effect automat.ic svitchins of bot h b~es 

from one data base to t.he ot.her in case of failures. 

The bu for incerprocessor communicat.i ons sevutly Hattl use of t.he Mult.i s 

t.he permissible dispersion of the work stations. The MapplicatioD. proclSiou' 

which drive each station must all reside in the S81!le cabinet.. and the display 

terminals must be positioned Io7ithin 1000' of t.his cabinet . Thus the sylttl. 1s 

suited to an environment in which all terminals are in clo.e proxiAity (I." , I 

small bank). 

While the data base is protected by mirroring and dupli cat.e c:.ontrolhn , 

the individual workstations do not contain any specia.l fault-to!eraot fut u.rtI, 

There are, apparently, no provisions for on-line rellU)val and replacllllnt ~ 

faulty workstations or central system (data base) components. DOSC IUUIJU 

that workstation failures could be simply accomodate d by keepins 001 or ~rl h 

reserve, Although DOSe refers to these as Mhot spares M• they are not aunt t~ 

take over instantly. Instead, the data base manager perfonu e.xtenlivi 10,,1c,g 

of "before" images of the affected records; these are. in effec:.t. c:.hec:.kpoinu . 

A backup station t.aking over can apparent.ly resume operation fr o. the latlIC of 

these checkpoints. 

The 
justification for this approach is tbat it result. in a very 10\l"' ,0.t 

system, which 
nevertheless offers Significant fault-t olerant 

they are most critical: in the central data base . 

feat uru 'o/b,tt 

In promoting the sysc-. DOSe 1 co 
...... p aces equal - if not greater - e.=phas is 

its Software and productivity features. 
There are three ke y s oft'Jart. eo.{O' 

nents: 

o Main operating system, runs i h 
n t e DB Hanager computer, 

CCopyright 1982 ITOM Int'l Co • • POB 1415 
• Los Altos. CA 940 22. Tel(4 1.s ) 948·'~I& 
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o Workstation single-user operating system . 

o FailSafe Software Development System (FSDS) . 

These are described more fully in th e Software section below. Briefly, 

FSDF hu twO key elemen ts: 

o Reliance. on , and automatic enforcement f 
d

O, the precepts of the so-
calle structur ed methodologies". 

o Simplification and automation of the production of code. 

FSDS is meant to be a generalized tool for developing applications systems 

that confoI"lll to the precepts of structured design and structured programming . 

These precepts con.ist essentially of hierarchical decomposition of large , 

coaplu .tructurea into component parts of lower complexity, and strict ad-

herencl!! to a l1aited aet of program control (branching and looping) structures . 

The advantages clai-.d for these structured techniques are that they result in 

.on robust design •• which can be comprehended quickly by people other than the 

designers, and which can be more readily modified and enhanced as user demands 

gr .... 

The second key ingredient in FSDS is the high degree of simplification and 

SYltea specifica tions are created on fill- in- the-blanks forms. autcaat1on . 

Frc. thue fot'llLl (potentially by use of DOse's optical scanners), a central 

data dictionary (DO) is generated , possibly automatically. 
Structured data 

11 .... 1 i ( b bi Jackson
's) is used to create top-down system design . 

na ys a pro a y 

Procedural functions are then specified in "structured English" (probably 

POL, occ .. ionally called "pseudo code"). 
It is a pidgin language, combining 

st
ructured programming control constr ucts , 

llI.t\l.lU En,U.h vocabulary wi th the 

to detertbe, in atructured form, 
the tasks to be carried out by procedural 

code. These structured English specifications are 
automatically translated 

into prOlr .. code (actually , p-code). 

U.Ucally output froaa thi. translation . 

System- and user-documentation are auto

The 'system automatically checks on the 

~toPyr1,ht 1982 lTOH Int'l Co ., POB 
AltO

S CA 94022, Tel(415)948-4516 
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f all variables. use 0 S t o var a and change i ble definitions are: autout1ttt., 

d thr oughout the system. propagate 

DOSC has identified f potential application. 1:1. 1lI::!!t: a large number 0 

of industries for its FailSafe system, which. as noted earlier. 11 111tfoded t~ 

<oafines of a single office or plant: al wi thin the support multiple termin s 

APPLICATION INDUSTRY SEGMENT _____ _ 

- --------- On-line recail bank.1oa operat1ol1l 
Banking & Secur ities .. • . ••••••••••• Fronc end processor for red tille 

banking application. 
On-lioe let ter-of-credit preparat10a 
Interactive portfolio unage::eot 
On-line securities tradin, 
Securities clearance 
Factory management syst ... Manufacturing •••••••••••••••••••••• Factory automation and proce •• cootral 

Distributed data collection 
•. Customer account ulntenance Insurance. . ••• . ••••• • • •••••••••• • Interactive policy leneration 

Invoicing and re.m:.1ttance proce.,1.c.J 
Interactive policy rating 
On-line cla.1cu proc ... 1ng 

System Houses & OEM's •••••••••••••. Proprietary prodUCt3 
Intelligent workstations 
Turn-key applications 

General Business······ ••••••••••••• Management report generation 
On-line general ledge r 
Interactive billing & sccounting 
Labor reporting and payroll 
On-line financial planning 
Multi-terul1.na~ word proceuing and 

data base access Distribution and Purchasing •••••••• On_Iine order entry 

Paperless purchasing office 
Inventory managem~nt 
Distribution management 

Retail sales • • ••• •• ••••••••••.•.•• • Polnt-of-sale ter.::a.1nals 

Credit card proces.lng 

A 1lIinimal system which includes two 20 liB disks. duplexed d.hk controller! 

and data base managers. and one supervisor wod:station, c.arrles" qua.
ntit

1 10 

price of $29,000 . 
With two 80 liB disks. duplexed disk. CODtrollers and d,c_ 

base managers , one printer and one workstation, list price 18 558,000. ar 
$46,000 in quantity 10 . 

A configuration 'including the duplexed data bin 
managers and controllers, 

'With two 80 MB disks. two 16MB cartridge disks {for 

~CoPyright 1982 ITOM Int' l Co., POB 1415, Los Altos, CA 94022, Tel(415)9
4
B.4l1i 
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backup). twO 200 cps printers • and two workstations lists for $79,400 . Each 

8~5-ba.ed workstation 1s $2,500. 

l!.. Product Overview 

a. Hardware 

The heart of the DOSe FailSafe system 1s the data base complex, which 

consistS of the following elements, each of which 1s duplexed: 

o Data Base Manager computer. 

o Intelligent Data Base Controller. 

o Disk Drive. 

In addition. the Bus Isolator, duplexed Multibus, snd the power supplies 

are logically part of the central system. 

The Data 8ase Manager, like the individual workstations, 1s based on the 

Intel 808SA-2 8-bit MPU. a single-chip. faster version of the 8080. 
It can 

execute a few register instructions 1n 800 ns, but most instructions take many 

.ore cycluj DOse'. claim that t.his is a 1 .25 MIPS processor should not. be 

taken too lit.erally. 

The Data Base Manager computer is the key component. in t.he syst.em . It 

It provides controlled access t.o t.he 
run, t.he DOSe FailSafe operating syst.em. 

dat.a base, lupporting indexed sequential (ISAM) and sequential file organiza-

tions. Ln addit.ion, it. is responsible for the mirrored disk operation, and for 

effecting an aut.oeatic swit.chover to the backup Dat.a Base Manager should the 

priury disk or disk controller fail. 
The switchover can also be instit.uted 

manually, which overrides the automatic select.ion . 
The Data Base Manager is 

a1,o responsible for polling the applications processors (workstat.ions) for 

activity. 
The intelligent data base controller, rated by DOSe as a 5 MIPS processor, 

11 actually a disk controller which can support two disk drives. 
It is appa-

~Copyright 1982 LTOM Int'l Co., POB 1415, Los AltOS, CA 94022, Tel(41S)948- 4516 
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rently based on a proprietary, 
bit-slice designi DOSC provides few details 

here. 
autOll1&tic diagnostics , auto read-after-vritl! to 

The controller features 

verify all writes, 
auto retry with track offset adjusc=ent, CRC cbecking v1tb 

logging and automatic alternate tria 
auto error correction, complete error , 

assignment for bad tracks. 

CDC CMD (Cartridge Module Drive) with 80 MB fixed Qj 
The disk drive is a • 

16 MB removable capacity for a total of 96 D . Other capacities offered Itt 

16, 32, and 64. Optionally, a 20 ME CDC SliD (Lark ) drive is offered. ~ 

disks can be had in up to 300 MB capacity. 

The Bus Isolator contains the circuitry co support. the t'liO Multlbusu, 

prevent bus errors detected on one bus from affecting the other, &.ad .v1tthlq 

both buses to either one of t he Data Base Manager computers . Two indepeodtnt 

power supplies complete the central configuration. 

The applications processor Is the heart of the workstation. At 1u.t ou 

workstation (the Supervisor) must be present. In order to control the dupbXtd 

Data Base Manager computer. Up to 31 other works tat ions are available for 

applications programs. 

The applications processor is a single board CPU I based on the 8085A-2 

MPU. The 64KB address space is divided into a 16K.B EPROH, which contain •• r 

code interpreter, and 4SKB of RAM. In addition I a 2K.B CRr buffer 11 provided. 

The video generator produces RS170 compatible, coax.1al- cable output.'o the 2! 

line x 80 character. 10- monito r can be up to 1000' f h 1-'" a away roa t e equ ..-

cabinet. The 'remote' keyboard 1s attache.d via serial current loop inted.c:u. 

An 8-bit parallel, Centronics-compat ible printer interface. ia also illelu~td. 

Communications with the Data Base. u_ 
.~nager COmputer over Multibus tUn tbe 

place at a maximum of 200 KB / sec. 

In addition to the choice of disks (outlined 
above). the pe.rlphetd c:osr 

lement includes either a 200 cps matrix 
printer, 30 cps Diablo character pritr' 

~Copyright 1982 ITOM Int '1 Co •• POB 1415 
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ter, or a CDC line printer in 300, 600, or 900 Ipm speed. Nonstandard periphe-

tals offered include a Financial Application Terminal and an optical eaharcter 

reader. These require specialized controller boards . A Cipher streaming tape 

~~compatible floppy disk are also attachable drive (25/100 Ipa) and an 8". IB~ 

via specialized interface boards . 

b. Recovery Strategies 

Other than providing for mirrord disk operation, and the ability to 8uto

IUtically or tDanually switch over to the backup disk/controller/DB manager 

tcobination, no specialized hardware fault-tolerant mecahnisms are incorporated 

in the DOSe system. Recovery from a workstation failure apparently consists of 

.1JDply using a an available, idle back up workstation, and attempting to roll-

back. frail. the last good checkpoint. 
Some action on part of the supervisory 

station i. probably required; e.g.. to change the address of the workstation, 

or to allocate to it the data base access privileges of the failed workstation. 

c. Software 

DOSC con.iders its software features and capabilities as more significant 

than the hardware fault-tolerant mechanism . The software has three main compo-

nnets: 

o 
The operating aystem. running in the DB Manager Computer. 

o The workstation operating system. 

The FailSafe Software Development system (FSDS). 
o 

"hich runs in the Data Base Manager computer. pr o
The operating system, ~ 

videa the following: 

a Manages and controls access to the data base. 

Supervises the mirrored disk operation . and effects 
switchover should a disk or a disk controller fail. 

automatic 

o 

Supports sequential and ISAM indeXed-Sequentiald 
with variable-length records and automatic recor 

file or ganizations 
compression . 

o 

• POB 141S Los AltOS CA 94022, Tel(41S)948- 4S16 
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o 

o 

o 

o 

o 

o 

o 

Allows 
keys. 

individual recocds 'Jitb up to five levels of 
keyed accesS to 

Allocates and deal locates 
file space dynamically. 

Supports automatic recor d lockout for shared flIes. 

Detects and b • (deadlock) situationl. prevents ~deadly em race 

Maintains "Before" images 
to the last good point in 

of updated records to facilitate roll-bf.d 
a transaction. should a workstation fall. 

Provides a "cold start" procedure for recovery from failuru '.Iblch 
wipe out part or all of the data base. 

Controls Multlbus arbitration by sequential polUng of tach work
station for data base activity. 

The single-user operating system for the applications proce .. ors is appr 

rently a modified UCSD p-system. More recently. DOSC began offering CP/M u 

well. No peripherals are apparently meant to be at tached to the workltatiol1j 

the central disk facility is evidently where all programs and data ruide. One 

application workstation can be equipped 'Jith a spooler software. which ul~ 

it to act as a shared "print server" for the other workstations. A p-code 

interpreter is in EPROM 1n each applications processor. 

The FailSafe Software Development System (FSDS) 15 probably the .olt 

notable feature of the DOSe system. It combines structured design concept., , 

centralized data dictiona~ (DO), a did ,. -J n automat c co e generation to pr~y e 

improved productivity and maintenability. It runs primarily in the appllea-

tions processors. 

Simple paper forms are used to define all system inputs and outputs . 

These forms are Simple enough to be filled directly by the end u •• n. • 
central data dictionary (DO) is generated automatieally when the variable 

definition forms are entered into the syste~. This could conceivably be dor.e 

through the Dose optical scanner, th h 
oug there is no indication tbat this haS 

been achieved. 

The structured data flo~ ana' i 
.. ..I..Y5 S technique is then used to generate the 

CCopyrlght 1982 ITCH Int'l Co., POB 1415 
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top-down, hierarchical data flow diagram (bubble char t) fo r the applicat i on . 

Data flo~ analys1s is a parClcular t s ructured design technique, in which t he 

charting of data flows precedes the design of pr ocedur es . 

To describe the functions of the procedural sections of the design, a 

scheme called "Structured English" (probably Caine & Farber's POL) 1s used . 

This is • pidgin language. which combines natural English vocabulary with the 

structured control mechanisms (if- then- else , do until). It allows a readable , 

flexible definition of the procedures . while adhe r ing to the st r uctur ed des i gn 

concept. which restricts branching logic to a few cases (specifically excludi ng 

go-to) . 
Exhibit VII-4 is an ex.ample of a procedure written in Structu red 

English. 

The Structured English specifications are then automatically translated 

into p-code by. speeialized compiler . 
This compiler also generates well-

indented li.ting •• which are used for both system- and user- documentation . The 

co.pller refers to the data dictionary and performs global checks on va r iables . 

out the .Yltem. That is. it is not necessary to redefine each variable in each 

Change. to variable definitions are propagated semi-automatically th r ough-

programi but it is necessary to recompile all programs. 

In addition. a dialect of Pascal is available. as is an 8085 assembl e r. 

DOse i. going after a specialized low-end of the on- line , high- integri ty 
Its product strategy 

t i i 
---ket defined so far by Tandem. 

ranaact on process ng _ .. 

11 rather intriguing: 

o Offer a very low cost product . 

o Use off-the-shelf MPUs (808S) . 

Offer fault-tolerant features only where they are critical, 

the central data base. 

Le. in 

o 

The product does suffer from the limitation that all user terminals 
must 

5 
L AltO CA 94022, Te1(415)948- 4516 
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Message. 

• All disp l ayed meso 
sages are maintained In a 
centralized message lIIe. 

• These 
displayed 
by the system 
time any screen 
played. 

Oata Entry From Screen 

• This single statement· 
Initiates an automatic se
Quence that causes the 
system to read all data 
fields Irom the screen, 
edit the data using both 
standard ana specialized 
edits, dl!lplay Incorrect 
data fields and loop until 
all entered data is 

reet. ThIS~:~:'~~~' ~~:~i,:;~~ data 
prevents 
at the data base. 

Recovery PTOc8dures 

• 1.00 activates the ra-. 
covery mechanism. Any 
record that Is updated 
has its "before" image 
saved until the trans· 
action is complete . 

• 

EXl\IBIT VIl-4 

STRUCTIIRED ENGUSH 

PRCCEtlJRE Cic:NE:RAI._ t..!t:GER _DIRECT _ POSTI'G US nG • 'C\JSTO'"~ _ 'U".!D!' I 
00 TIiE E'O[.LOoiUG Utn'il. 'DPC-..RATI~' IN 'C_I._0[R.EC"r_POS":':~' IS El;f.;AL, . 

t 1440 ~C;OIERAI. u:t:GER DIRECT PO:S'T'tM: j Dr.'RY,"IYn ' ' !I:"-
t 1450 ~~Ol: OPEAAT!a-I . EXIj"II() , POST-l. PRrvrwZ : -

PFlO'l'OCT AU. FIEu::6 r~ 'C I. :lIRECi MSTI'G' 
J'Npq.QTECT ' OPERAT!a-I' IN-' t! I. OIRl'c:' POS'tP'G' 
DI SFU,Y 'c t. DIRECT POSTVC

T Nc WAI"l" ~ Co\TA 
PftOTECT 'OPEAATIa-I ' -IN 'c t. DIRECT POSTI~' 
SEt.ECT 'OPERATIa-I' IN 'c r DIRECT Posrr~' ~ ftl.L.CWS 

CASE 1 IS 'EXIT ' -- -
'1ESSACiE • 2050 "GENERAL t..E~ER DIRECT FOST!o,c CO"PlC'O' 

2 IS 'POST nv.NSA.CTla-I' 
• _ 0 • • 'mANSACTTCN srAR'TEO 

rp':R~"'" TR.f.NSJCI'Ia-I_P'O:STttC US[NG (SCR£C4 'c I. Drurr POmc;' 
IF R£1\IR1oCOCIE IS NOT EOJAI. TO 'SLCCtSSlVt.' - - - I 

""" MESSK;t t 2070 ~ '!'RA.NSJCl'tQol POSTw:i ~y ~rN.I.iC" 
nus PRCCEIlJR£ Ko\S f'AIl.ED 
EXIT COIE:RAl. l.Er:c£R OIRECT POS'TnG 

ElroIF - - -
L..C:G TRANSACT!CN ~PUT'E 

CASE 3 IS 'PRINT OrRECT POSTn<:S' 
BEGIN REPORT 'DIRECT-POSTING REPORT ' 

RECCRD f'RO't 'POSttIL' uSn«> 'CUS'TO"~ ~' AM) 'I~ 'OlD 
IS eQI.IAL TO 'S1..CCESSFUL' - -

• I.og completion signals 
completion of the tran· 
sactlon and removes the 
"before" Image records 
from the file. If the tran
saction does not com· 

plele, warm start recovery ~;:-:;:::ir-----+---::----------,I---------I 
backs out the un- AI. Access 
completed transacllon. Prtnt R~ OpwaUons 

• Record is read 
concatenaled key • The Print OQeratlon 
posed of a variable greatly slmpllfieo tlVOug'n 
tlfylng the customer the use ot ~ CentralLrecI 
a variable Speci fyi ng file at print repOrl d. 
de!lll'9d data Item. scrlptlons, he.".r and 

trailer descriptions and 

Source: DOSe ~JL~~mcooereqU l r es ~~s~ data Une descrlp-

II 
tu tlng 

on a prOCedure calls and 
Input/Output operat ions 

CCopyright 1982 ITOM Int' 1 C . 0 ., POB 1415 • Los Al t os. CA 94022 • 
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reside 1n close proximity. 1 .e.. no support for remote terminals booked ove r 

svitched or dedicated communications lin es. This does limit the appeal of the 

On the other hand, there are undoubtedly nume-product 1n ... ny applications . 

s sma banks (with which DOse 1s particularly 
rou S other applications. such a 11 

fIll1Uar>. where the product fits very well. 

on the productivity and software issues may be • tactical 

neceuity. perhap., because the fault-tolerant aspect 1s not as extensive as in 

the tandem, Stratua , Synapse and August offerings. 
One wonders, however , 

whether DOse 1s not making too much of these. 
It dubbs its approach to system 

duign eod coding "revolutionary" , whereas in fact neither data dictionaries 

nor structured Engliah ("pseudo code") are particularly new . 
The ideas of 

structured progralUling (later expanded to cover general design, not just co

dina ) have been around aince 1966; despite initial glowing expectations that 

these would revolutionize the production of EDP systems and procedures, struc-

tured techniques ao far have met severe resistance by both l1ne personnel and 

cor-porate unagemenc. 
One wonders whether DOse is undertaking to "re- educate" 

the world . 

The .. rketing atrategy, which currently appears to be aimed at end-users 

directly, can certainly be effective initially, especially 1£ coupled with 

seU-diacipline in carefully defining limited geographiCal target areas. How

ever, aince the applications which fit the product specifications are ve r y 

frag.ented both geographically and in terms of industry segment classification, 

1 DOse 
'~ll have to identify and nurture 

it would aeem that sooner or aeer. "' ... 

By far. 
corporate viability and credibility 1s noW the primary issue 

for 
several vertically-oriented. local syseem houses. 

DOSC . In the absence of any significant market performance so far, the company 

1 a substantial 
infusion of capital, or a known corporate 

e early needa either 

'Copyright C POB 14L5 Los AltOS CA 94022, Te1(41S)948-4S16 
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entity as a backer. i eed in obt.aining sound financial back.1ng, Should t succ 

d d Promising carketing strategy. DOSe has an int eresting pro uct. an a Civeo tht 

size of the potential market, the company should do very well. 

D. PARALLEL COMPUTER 

Parallel Computer Systems, Inc. (Englewood Cliffs, NJ), .... as founded la 

October, 1980 by Emanuel ("Manny") Wittels. previously VP of development at 

Wordstream (which was disbanded after being acquired by MAl). Earlier, he IlU 

involved in some of the early fault-tolerant military systems, including ~ 

and BHEWS . He is chairman of the board and acting head of development for 

Parallel. 

President of Parallel is Rick Martin, formerly planning unager for ISh 111 

the System/370 138 aod 148 and the 4331 programs. He served with IBH for 13 

years in a variety of sales, marketing and planning responsibilities. 

Vice president of marketing is another ex-IBMer, Thomas Carvey. Ht 'petlt 

22 years with IBM in a variety of posts, including sales, systems engineerinl, 

field management, and marketing support management. 

JUdo T. Benenati, a Parallel cofounder, is vice persident for ad1ll1nlstr.· 

tion. He was previously with Wordstream. 

Philip Messinger, also a cofounder, serves as vice president for fln.anclU 

and treasurer. Since 1975 J he has been active in investments and ventun 

capital. 

Wittels, Martin, Benenati and MeSSinger are also me.bers of the board. 

Other directors are Evelyn Berezin, Solomon Manber, and Timothy Horne. 

In February, 1981, the company secured about 52.2 m.illion in seed capital 

from Aleph Null Corp . of New York, d 
an private investors. In early August, 

1982, the company was reportedly close to concluding a 56 1Il11l1on second, 

financing round. Emplo~enc c ch i 
~- a at t me stood at about 40. 

ClCopyr1ght 1982 ITOM Int'l Co . , POB 1415, 
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Current plans calls for proeotype availability in 3Q82. official 

anaouncemen t in lQ83, and general availability in 3083. 

Parallel has not released any product details so far. However, ITOM 

believs that the hardware product concept employs up to 32 processing "clus

ters~, communicating over a high-speed. 32-bit wide, dupl~xed bus system. Each 

cluster containl up to three, 68000-based processors, up to 12 I/O controllers, 

and up to 8MB of RAM, implemented with 64Kbit chips. One of these processors 

acts .. the cluster's "supervisor": it performs operating system functions, 

allocates applications work (to itself and the o ther cluster processors, if 

any), and supports the interface to the bus for inter-cluster communications. 

The cluster procesaors continuously check themselves by always running diagnos-

tiCS. except when preempted by system functions or user tasks. 

A ainimum configuration apparently consists of two clusters. 
In a multi-

p1e cluster configuration. SOUle clusters are specialized, for example to con-

trol the data ba.e. 
The maximum configuration 1s said to be able to attach 

over 9,000 teminals. 

Mirrored disk operations are supported. 
The disk management algorithms 

are .aid to be especially fast . 

Perhapi the 1II0St interesting aspect of the system is the software. 

Parallel plana to use UNIX as its operating system. 
The internals will be 

applicatioas, and 
to support faule-tolerant ope rae ions in the context of 

the 

~ified to i.prove the system's efficiency in servicing transaction processing 

specific Parallel hardware architecture. 
The aim is to make the fault-tolerant 

achwSlU transparent to the user. 
The UNIX user and applications interfaces 

vill be left intact, 
both in order to appeal to users already familiar with 

h and t
o allow them to take advantage of 

t is operating eysteDl, 

11 d U
NIX-based applications packages. 

urket in third-party supp e • 

the emerging 

°Copyright 1982 
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This is 
important not only because 

applicatio ns s o ftware avaUtbll!:, 

i to prospective customers, 
makes the system more attract ve 

but also bt~ 

lied software wi ll obvia te the 11f:e1 ' 
Parallel hopes that such third-party supp - 0 

develop such products in house. 
The c ompany i s already !Rovi ng agg r essively ~ 

this direction, by planning co purchase rather than de velo p i ts rela t i on&l Iil:1. 

base offering. 
This is believed to be a product s imila r t o IBM'. SQ1JOS. 

Cobol, Pascal, and ··c" are planned initially, w-ltb Fo rtran , PU l , ~ 

Basic to be added later. 
An ambitious networking s u pport 11 believed to ':II. 

part of the planned software, with the u s er a ble t o acc e •• da ta 1n rue!t 

Parallel or non-Parallel systems. 

Parallel has done an analysis which s upport s i t s beliaf t ha t, 111 reilit-

tic, medium-sized configurations, i t could main t a i n a p r lce / perfor.unu idYL:" 

tage relative to Stratus and Tandem throu gb 19 87 . 

Not enough details are known a bou t t h e Pa r allel ba r dv a r a, aoftwre , c:: 

fault-tolerant features t o permit a n int ell i gent a&&eS&~ent. Rovuer , t!t 

basic concept of creating a UNIX-ba a e d fau l t-tole r an t design h ln tr1auina, b: 

to the increasing popularity of this Bel l Labs I developed opu.t i na ' 1IUS. 

However, some knotty problems, for example t he in t e r face be tveen the CNll !t:t 

system and that of the selected DBMS, r e main t o be worked out. 

E~ PARALLEL COMPUTERS 

Parallel Computers of Santa Cruz, CA (no t re la t ed to the a1ailarl~ 

New Jersey company discussed above ) . is he a d ed by b r o t he r s Sco tt &nd !'!Arit p;.rt. 

who are also engaged in another join t venture , Dig1medic& • Founded 111 ;fl. 

Digimedics is a supplier o f t u r nkey oys t - ... t b 1-' ... o r o.p tIL£. and 
A'· ': o t be r It ... -

applications. both administrative and c linical . D1giAed1 c..· nvenuU att ~ 
to be running at approximately $ 3 1Il111io n 

rate ) . (annual1:ed 

employs about 20 and has deli vered a numb- r f ~ 0 sy&t~.o fa r . 
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• g medics' own vertical applications soft-D~itU Kicrosystems' hardware and Di i 

Parallel Computers. which 1 s currently capitalized by its founders. has 7 

eaployees • It 1s 1n the process of developing a f ault-tolerant. UNlX-compa-

tible ,ystes based on the Intel 432 MicroMainframe-. Scott Pine 1s handling 

the \IusiDes. end • ...mile Mark Pine. a graduate of UCSD (where he participated in 

the UCSD pascal project) and a software engineer by education. is developing 

the ,yst y with another of the founders. 

Parallel hope. to raise venture capital by year-end 1982. and intends to 

WlveU it. product line in 2Q83 . While the company is reluctant to discusS 

product details. it has provided ITOM with some information. 
The following 

description 11 based on that information. 

Parallel feels Itrongly that software and data integrity are as important 

to cOllputer systea reliability as hardware fault-tolerance. 
The L\PX 432 was 

selected aalnly because its object-oriented architecture. unlike the "flat" 

architecture of conventional MPUs, provides hardware prot~ction mechanisms that 

pendt detection and 1solation of software faults. 

Another rea.on for the choice of the 432 is the graceful growth ("trans-

facilitated by the self-dispatching 
parent flUltiproce .. ing") capability . 

feature of the 432 processors, 

Despite aocoe. early problems with the Intel chip set, Parallel (unlike 

Synapse and KodcomP) does not plan to abandonand the 432. The company believes 

thue probleaa are typical of the early development stage of the 432. and 

expects to receive production unJ,tS in 4Q82. 
Meanwhile. software development 

proceeda using an in house vAX 11/730. 

the Parallel system 
is composed of twO logically separate processing 

which consistS of a minimum of 

lubsyattB' • 
The central processing subsystem, 

• C POB 1415 Los Altos. CA 94022. Tel(415)948- 4516 
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two 432 GDPs and S12KB of EeC memory , 
perf o rms al l p r ocessing f unc t ions . It 

utilizes the 432 f O 
__ 'nicatio ns betwe e n the COPs. 

System Bus o r c ---

All I / O functions are localized in the I/O subs y stem. '-1h1ch sUPPOrts I 

Multibus at. the peri pherals e nd whi le a tt acbing t o t he SYSCe:l. Bus It 
s tandard 

t he other end. 
An entry-level system will suppo rt multiple 5- 1/4 

N Winches t e r disk drivu, 

with floppy disks or a streaming tape f o r back up. 

Wincheters and may include up t o 5 GDPs_ 

La r ger s y s t eu .y use S' 

UNIX system III will be the o pera ting s y st em , beca use of it s increuil1g 

popularity with users, and because o f t h e growing ava i labi l i ty of standar~l~, 

third-party-supplied applicat.io ns soft.wa r e . 
In a ddi t ion, Pa r allel plans t~ 

offer a proprietary software product t hat add r esses the pr ogr.-...1ng producth1.-

t y issue. 

Initial market f ocus will t arge t syst.em in t egrator s with vertical urim 

applications packages. Di g imedics can be expected to be an ea r ly \LIe! . 

F. SEQUOIA 

Sequoia Systems, Inc. (Natick . MA) was founded in September, 1981 b,. lolle 

Burgess, Richard Karp and Jack St iffle r. 

p r ev ous y senior vice pr.lldent for .:g!-Allen Burgess, president, was i 1 

nee ring and development at. Nixdorf Computer Corp. of Bu r llnlton, l'!.A. EarUtr, 

he was director of processo r d e v e lopment for Data General, and held .aglotut:& 

manage:nent and design posts wi t h R.a h yt eon and Honeyvell_ 

Dr. Richard Karp , v i c e preSident fo r loft"'ar •• "' .. pr ... lously a CQl;Qur 

science consultant. and a 1 ecture r a t St anfo r d University, 

dissertation dealt with if ver i c a t ion of operating IYStem.. 

secure and reliable transmis i s o n p r o t ocols_ 

Dr. Jack J_ Stlffler, v iCe president 

ClCopyright 1982 ITCM Int'l Co • • POB 141.5 , 
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sl.ll ting enginee r with Raytheon h , were he was involved in the of development , 

the SERF faul t- tolerant spaceborne c omputer for the USAF, and a NASA reliabili-

ty study , amo ng o t her projects. He holds a patent for the Ripp l e r Ci r cui t, a 

key coa.ponent o f t h e SERF c ompute r, and authored a book on synchronous communi-

c.tion theory . pub lished by Prentice Hall in 1971. 

In Sep tembe r, 198 1, the c o mpany raised approximately $2 milli on 1n seed 

c.pital f r OG Arsco tt, No rt on & Associates of San FranciscO, d i i an pr vate nves-

tou . Eaploy-me nt i n Apr i l , 1982 stood at 14. Sequoia has declined to provide 

.ny furthe r de t ail. of its funding, organization, or product, claiming that 

,och de t ai l a a r e pend ing the filing of a patent, expected to occur sometime in 

the. ..... r of 1982 . 

ITCli believe. tha t the Sequoia product is a fault - tolerant system based on 

.utipl.e 6dOOO MPU • • The operating system will apparently present UNLX-compa-

Uble in t e r facea at the applic atio ns and user levels, while the kernel (system. 

iDumal,) ",111 be modified to suppo rt the fault-t olerant hardware. 

Craceful upgrading wi l l be provided so that the system's capability can be 

increased f r oa 20 to aa many as 30 ,000 terminals, according to the company. In 

tend of CPU power, cap a clty c an grow from around 0 .7 MIPS (generally r ega r ded 

II the CPU powe r ot • a ing le 68000 MPU) to about 40 MIPS , suggesting tha t up t o 

64 HPOI can be IUPPO rted . 

An especially t •• t disk manag ement algorithm , supported by special har d-

lIire, il believed to be a n impo rtan t part of the design (the patent application 

.Dtiooed earlier i. in connectio n with this hardware ) . 

10 addition to the operating system, 
s oftware plans call for Cobol , 

aya tem ( to be acquired from an exte r nal 
source); and X. 25 

Pucal, and "C" ; a r eal-t ime " event manager" j text editor; word processing; a 

dati bale unagement 

Ind SNit. lote t facee . 
sof tware development is proceeding on an 

in- house VAX 

~CoPJrlght 1982 ITeM I nt'1 
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11/7 50 . 

The system will 
apparently be aimed no t onl y a t t h e wVAX/ UNU ~rket · , tw.: 

also 

this 

1 5S con tro l envi r oncenu . • 
the factory automation and possib y p r o ct! let 

an l
EEE 796 ( Multibu5 ) i nt e r f a ce \.Iill be pr ov i ded, &long 'l1h 

purpose, 
The CPU scheduling ugor1t!t; 

factO "" data coll e c tio n d e vices . 
controllers for -" 

will 
r a s long a s t h e y c an do useful work, " permit tasks to occupy a procsso 

contrast with time- slicing systems. This i s a ppa rent ly in r e s ponse to the OEC 

VMS system for the VAX line, where e x c e s sive r oll-in / r oll- o ut pr events d U· 

cient execution of real time o r batch jobs . 

Better fault-tolerance than in the Tandem sys t e m l s cla1:&ed , apparently 

th r ough self- checking implement ed by ha r dware pai r s and "exo t ic coding alp-

rithms", according to one c ompa ny staffe r. In pa rti cula r . t ran.ient faHuru 

will be identified and l ogged , a fte r which t he fa i led nodult!. is returned to 

service. The fault-tolerant mecha nisms a r e said t o be en t irely tran.parent to 

the applications level user. The s ys t em ls said t o be able to .ustain zltiple 

and consecutive failures without wc r ashin g " , a n d to have no .iogle pol ot-of-

fallure . 

The diagnostic system will also be a ble to pinpoint t h r oughpu t bottk 

necks , to aid in planning for s ystem g r owt h . 

Present schedule calls for produc t announcement in Septober, 1982. TbI: 

company claims to have already secured t h r ee firm o r ders a. of Apr il, 1982 , 

each for a system in the $250 , 000 price r ange . TVo of these came froa Fort l:llf: 

100 accounts, while t he third i s from a Fort un- 500 ... company . Beta site tutina 

is pl anned for around April, 1983 • wit h general a vailability scheduled ter 

2Q83. 

The company is expec ted to assuma 
.. an end- user o r ientat ion . setting Ujl l U 

own service and support organizatio n. 

Tandem bu t t he DEC VAX and UNllX users. 

The main ma r ket targe t appe.rs co be Mt 

They a r e expected to be weaned froa DEC 

CCopyr igh t 1982 ITOM I nt'l Co" POB 
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a s modular praa r lly o n the s trength o f Sequoi • growth, better system scheduling 

dgi r thas . and faul t t o lerance feat ures. 

The lack of offic i a lly -released detail prevents any rational assessment of 

this ent ry . lt appea r s that the company is still in the capital raising stage. 

c. SYlITECB 

Syntech ln t ematio nal, Inc. ( Dallas, TX) was established by Gordon T. 

Grave. in June , 198 1. by melding together a manufacturer of micropr ocessor 

boards anel duk t op tIli c r o c o mputers. SDS ystems. with Graves' own operation , now 

c was engaged in marketing turnkey systems to called Mul t igallle Ventu r e s . wh 1 h 

the awng and stat e l o ttery marketplace , based on SDSystems microcomputers. 

At the tiae t he •• t wo o pe r a tio ns were c ombined, the new organization went 

publ1c (it i. t raded OTC un der t h e symbol SYNE) . 

The co.pany le •• es a 35 , 000 sq. ft. plant and employs about 100 . 

S»5,.lt .. produc t . , ao l d t.hrou g h a network of over 180 dealers internationally , 

Iccounted fo r all of t he $6 million in revenues Syntech reported in 1981. 

£Imina. fo r t hat pe riod were less than $50K . 

I.1l11on contrac t f r oll the state of Michigan to computerize the state lo t tery 

Early in 1982 . the c ompa ny announced that it "tentaively" won an $11 

1,.lte. with lome 24 of syn teeh' 8 Marathon NonFail'" systems. 

The NonFail syacem con s i s t S of twO o r more SDSystems' microcomputers, 

Few technical 
inter conoected via MARS/ne t, a l ocal area network scheme. 

ITOM believes that the basic product concep t is a 
clttdl. have been r eleased . 

under which two 

fort of 
ticr oca.puta c. run identical programs, with a third performing comparisons, and 

• Rl oo. ely coupledR self-checking scheme, 

probably t aking o ve r 1f • miseatch is ducovered. 

The con cept of u s ing networked microcomputers to provide 
fault - tolerance 

... C POB l415 Los Altos. CA 94022, Tel(415)948- 4516 
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( or reduce 
the need f o r it ) is interesting a nd potent ially of gr eat appeal tl 

the low-end transcation processing marke t . 
However, Syntech Is ye t to 1nstllJ. 

such a system. 1 f ces a s i ....... 1' f i eant lJ't"iteoif fra. ,,-
The company a so a 6~ ~ 

which cow.d Ilru., 
cancellation 

-~ th the New Yo r k Stat e Lottery, of a contract w ... 

havoc on the bottom line. 

B. SYNTREX. 

Syntrex Incorporated ( Eat ontown , NJ) .... as foun ded i n 1979 by Dan Sinnot I!ld 

Jim Bruno, who were also the founders o f Interd at a in the III1d-19601 , and by Ju 

Folts, a fonaer Interdata executive ( I n t e rda t a was l a t e r a c qu i r ed by Perlli 

Elmer) • Sinnot is chairman and pres iden t, Bruno is exec YlJ . and Fol t s is vitt 

president. Financial back ers i n c l uded Amper sand III ; Bes.eme r Ven t ure. Pan' 

nera; Welsh, Carsoni Olivetti Realty ; p r iva t e i nves t o r s ; and tbe prine1pall . 

Syntrex went public in March , 1982 wi t h a 1 . 6 million share oUerina 'oIhlclJ 

raised about $16 million. Its s t ock is traded OTC unde r t he symbol STU. lOT 

the six months ended April 30, 1982 , Syn t rex repo rt ed S16 11111100 in reve:.I.Ou 

and $1.6 million in net income ($0 . 21/sha r e) . It opera t es in an 88,000 sq. ft. 

plant, with 9 sales and services offices in the U. S . Ot her area. an servtd by 

35 dealers. 

Olivetti, which holds a bout 19 % o f the s t ock. (thr ough a subsidiary> tAkes 

more than half of the product. a nd has .xclusive E ro f t rl"" -_. u pean Q&nu Ie u _ ~ 

distribution rights. 

Syntrex set out initially t o d e velop an 8086- based, . t and-alont wrd 

proceSSing system whose main attrac t ion "as its 
'00 ability to use an lB.,\{ dtctfO" 

nic t ypewriter as the I /O device . The pr oduc t • dubbed Aquarius. now 

supports the Olivetti electrOnic t ypewrite r , ~hich Syntrex caUs Ariu. 

Despite what appeared to b d 
e evastat ing compe t ition from IB:i'.. 01.plAY" 

wri t er, introduced simultaneously wi h h 
t t e Syn t rex pr oduct, Aquar1uI bas dot! 

CCopyright 1982 ITOM Int'l Co •• 
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syntrex next set ou t to develop Gemini • an 8UH6-bas ed. fault-t o lerant file 

server, 

storing 

"'hlch Syntrex prefer s t o call an "ele ctronic file 

120,000 pages and of supporting up t o 14 Aquarius 

cabinet", capable of 

s tations. Polaris, 

the latut product, 1. a redu c e d vers ion of the Gemini; it can support up to 6 

Aquarius sutions, and makes do without the f ault-tolerant features. 

Station. tttach to the "file cabine t" 1n a star configuration. with the 

eoaunications l1nks running a t 320 Kbps. A rec~ntly-introduced local area 

netvork ache •• , dubbed S'iNNe t, which can co nnect up to eight Gemini or Polaris 

cluster., is an Ethernet-llke cont e nt ion bus ( coaual cable) . 

Th. Ga.1ni product , which was a nnounced wi t h the Aquarius 1n June, 1980 , 

but did not begin shipping until the qua rter ended April 19 ts2 , creates a fault-

tolerant enviromaent. dubbed Always Up" , Inte rnally, it consists of twO iden-

tial halvea (Exhibl t Vl l-S). 

Etch uparately-powered half contains an 808S-based interfac e t.o the 

wrkst.tion. , a l28KB 8086-based fi l e manageme n t processor, one 14 ~ Winchester 

41sk drive of up to 150MB, a nd an automatic dialer dubbed Service Genie". One 

hal! 11 1nt1l11y delignated "mas ter"j the other half "shadowS" the master and 

Should the master fai l , 
uinta!ns its disk. so .s t o m1. rro r the mas ter disk. 

the otber half take. ove r and continues t o s upport system operation. 

The Service Genie i. a nice t ouch. The surviving half automatically dials 

the toll-free Syntrex se r vice cent e r number t o inform it that a malfunction has 

oecuted, and to report t he r e s u ltS of the internal diagnosticS at the time of 

faUure. 
"'1. that a failure will not go unnoticed, 
1.11 facility .ssur es 

Gemin1 
has not had the acceptance the company 

Despite its tine fea t u r es , 

had boped for , The polaris , 
which is essentially one half of the Gemini. was 

developed a •• re.ponse , 

Ne vertheless , some segments of the word processing 
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,~ttQller c.aa con t inue operating by sharing 
the surviving MPU29. When the SCP 

d!ttr.Unu that a particula r MPU29 has f ailed , it re-IMPLs the s ystem , reconfi-

r.rle.g the reaaln.1ng ~(PU29 to operate i n t h e s hared mode . 

!be .. In difference between t h e F/4000 Hodel s 100. 200 , and 300 is that 

-be t~try level Hodel 100 p r ovides the share d MPU29 1 i 1 . exc us ve Yi the Model 200 

;Toddu lndependent MPU29. fo r the CPU and disk c ontro ller' • and the Model 300 

',tot'ldu the Independent CPU and disk controller. d an s upports the au t omatic 

Ttconflguntlon for MPU29 .haring Opt ion , de s c ribed above . 

In 11.11. 1982, FOnlation announ c ed the availability of the Attached Pr oces

Jor (AP) option. under which a Hod e l 300 can be equipped with up to four 

~::29., operat1na: .a .... In CPU, an a ttached proce s s or ( AP, a concept suppor ted 

bf I auaber of l!H operating .ys t ems , including VH. which is supported by 

i'crutloa). and two diek cont rolle r s . I n no rmal operation, the AP enhances 

t~rw&hput by executing .pplic.tions tasks; h oweve r, all I / O is handled exclu-

livel, by the pr iaa ry CPU . Aa shown i n t he exhibit, each MPU29 can have a 

jlriJllry and a •• c.ond.ry ad •• ion, des ignated in the fl oppy-disk- based system 

c~1guration table, which the SCP uses to control r e c onf i guration upon disco-

'cril1( a faHuu . 

id d i the Hodel 300 each supporting up 
Tvo ."r)' c.ontrolle r . are pr ov e n ' 

to4 board. of dtber 2S6KB or 1 HB each (l6Kbit and 64Kbit chips , respective-

11). Should a hard .emory failure be de t e cted, 
the SCP re-IMPLs the system , 

~U, uconf1guriog 
<f d emory controller and re-

it to disconnect t he a~ ec t e m 

Ulip (if nec .... ry) 
h surviv ing memory space • 

.. mory address ze r o t o t e 

upon failure, 
tol;troU. ra . The local communication s 

e lectronically switched between 

s so r mag tape controller , and 
pr o ce , 

Otaks _y be du.l-ported and 

two 

unit 

the 

record. proc ••• or d to enhance performance ; 
can be d uplicate 

t he f a iled controller. 
DC power supplies 

sa autGuUcally reconfigure. out 

Itt Optionally duplicated ",hen t he 
i t is added expansion cab ne 

to the mai n 
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syst.em cabinet. Each set of supplies support.s the equipment in its CMl 

cabinet. Upon failure, the SCP automatically reconfigures the systl!:!ll to 

the fai led cabinet (t.hiS requires, of course, chat 
exclude the components in 

two sets of all the minimally required modules are present, one set in u cll 

cabinet) • 1 typically tak.es about 5-1 0 alinutes . Automatic reconfigurat. on 

The Formation fail - soft concept. is not. unlike t.hat offered by Synapse (Set 

elsewhere in this report), although Format.ion is clearly limited by the need to 

maint. ain IBM operating sys t em compatibility • 

.!.:. High I nt.egr ity Systems 

High Integrity Systems Ltd. (Sawbridgeworth, Hertfordshire, England) is. 

consult.ancy and systems house, specializing in Hotorola 68000 and Incel 432 

based designs. 

In November, 1982, HIS plans to begin offering a c'Wo-board llicroprocu,or 

as a st.andard product.. One of the Multibu8 boards carries Intel 432 3-c:hip 

set, c.lock, bus arbiter, and memory controller. The second board carri u 112 

MJ) of memory, and an intelligent I / O channel implement.ed vith four 290 1 AMD bit 

slice chips and supported by 32KB of "t / O memory M, and a Multibus interface. 

This board set can be extended by plug-ins to systems which inc.lude up to 

five 432 engi nes , up to 2 I/O channels with up to 128K.B of I /O aelQ.ory each, and 

up to 2 MB of main memory (with a planned 1 MB memory board ) . 

Although the company's name is suggestive of faulc-toler&nt. ambitions, .~ 

the choice of the 432 further reenforce. thi. 1 suggest. on, t.he company says it 

has no current plans to enter tbe fault-toleranc systems ma.rket. 

~ Modcomp 

Modular Computer Systems (Ft. L auderdale, FL) , was f ounded in 1970 by Ie!! 

Barple and a group of engineers who left SOL 
~ ( now a Gould subsidiary) . HodtOCr 

grew very rapidly, but ran into 
some trouble in 1977; ever since, the cOllpaoy's 
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;trforwance haa varied; in January, 1980 , h 
t e company received a much needed 

It!\lIiOn of capltal ($30 ml11lon) from the giant 
German electronics concern AEG 

".i.tflJlUen (A£G ltself 1. reorganlzing i 
n recelvership as this report is being 

:udled for the pre •• ). Slnce 1977, M d o comp suffered a number of management 

I~\I'" wich first .a., Harple ous ted . f 11 d b 
r 0 oW'e y the restgnation of Alexan-

,~H CUu. his .ucce.eor. The company is noW' led by Gabriel Rosica . 

The cc.pany .peclalize. in minicomputers fo r process control and indus

trh.llUt~tlon application. . Like most o ther taini makers, Modcomp has a t tem-

9tH to breale. out ot the lia1.ta tioos of its l6-bit architecture in a number of 

'41" ttl pre.ent Cla •• ic compu ters are "hybrid" 16 / 32 bit machines, wi t h 

!:ttru&! )2 blt proce.ainl capabili ty and limited forms of extended addressing. 

Out reeent sttopt to .witch to a 32-bit architecture was centered around 

:!Ie tnul 432 c.hip .et. However, that effort was dropped when, in Februar y • 

. m, lto4co.p c.onc.luded a "tec.hnology transfer" agreement with Control Data 

Cc~. Onder thie alre •• ent. Modcomp r eceived the commercial marketing r i ghts 

u a 32-blt co.puter d •• ilo that CDC began developing in 1972 for a variety of 

l1lltary application •• CDC received 90,000 Modcomp common shares, represent i ng 

lbout 11 of tbe out.tanding atock . and valued at the time at some $630.000. 

Modcomp took on Benjamin Harrison as senior vp 
.... part of the a .. renaent. 

~ Joha Cr1ff1th .. director of business development. 
They previously r an a 

start up coepanJ called Continuous Computer Corp., 
which originally had the 

to the CDC .. chine. 

no details of the product. 
ha. rele •• ed 

ITOM bel1evs. however, 

te:at tbb a!croprolr--.d, 
machine will be in the upper range 

Scho ttky TTL 

the ",upemui" cla •• ; it wUl have 
substantially better th r oughput than 

which boastS an 8 Mbyte/sec 
h' 11 1180 acd Hodco.p'. present Classi c line, 

The product will probably compete with 
the SEL 32/87. 

of 

t he 

I/O 
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The very high performance of the machine will permit Modcomp to increase 

k t and enable it to address the its penetration of the communications mar e , 

scientific computation market, in which it has no significant presence now. 

One of its main attractions for Modcomp is that it will be able to emulate 

present Modcomp Classic architecture to run current Modcomp 16-bit soft~are. 

In addition, it will have a native 32-bit architecture, with a large address 

space and support for a large amount of physical memory. 

The basic product concept is that of a tightly-coupled multiprocessor, 

with all processors executing code from the shared memory. although processors 

could also have private memory. One processor is nominally the ~master~. 

assigning tasks to the other processors, either on a pool basis, or as specl-

fied by the user. Should the master fail, one of the remaining processors 

automatically assumes its role. Processors exchange ~I'm alive~ messages via 

the sbared memory; failures can also be detected by extensive, ~croprocessor- f 
based diagnostic subsystems built Into the processors and lOPs. Remote diag-

nos tics are also supported. 

Redundant power system with on-line remove / reinsert capability will appa-

rently be supported, as are dual-ported controllers and ~rrored disk opera

tions. Because of the company's present control and real-time orientation, the 

product is not likely to have significant data base consistency/ recoverability 

features. at least inltially. Product unveiling is expected in late 1983 or 

early 1984. 

6. National Sem.! 

The Systems Division of National Semiconductor Corp. (Santa Clara, CAl 

supplies the Datachecket8 supermarket pas system and is the second largut 

supplier of such systems, with about 30% of the market (NCR leads with about 

34%). 

~Copyright 1982 ITCM Int'1 Co. POB 1415 Lo Al 
' ,8 . tos. CA 94022, Tel(415)948-4516 



Page VII- 43 

In July, 1982. the division concluded an OEN agreemnet with Oynabyte 

~ (~pitas, CA), under which National would purchase between $3.5 and $6 million 

vorth of Oynabyte computers, especially the Mona rch desk-top system, which 

ecp10ys both a Z80B and an 8086. 

National evidently plans to market the Monarch as a "store computer". to 

support the POS teminals; but it is also pOSSible that it would offer the unit 

II • general-purpose business computer . 

Although the company has not realesed any details, its System Division has 

beeD. lcnown to have a strong ineterest in fault-tolerant systems to support its 

pos tetll1nal • . There is some speculation that National might upgrade the 

Kon&reh to offer .ome fault-tolerant features. 
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I, 
APPENDIX 

SUPPLIERS LIST 
( Last line in e ach entry is the telephone number: area code / number) 

August 51S tems 
2157 19th Stree t SE 
\d .. , OR 97302 
503/ 364- 1 Jl 0 

Btl Computer Sys tems 
810 West Maude Ave . 
Sunnyvale I CA 94086 
408/133- 1122 

Cocputer CODsoles , Inc . 
97 Humbold t Street 
lochester . NY 14609 
116/482- 5000 

Coaputec Technology Lt d . 
Eaton Road, Heeal Hempstead 
Hertfocdshice HP2 7LB, England 
0442/3272 

DOse, Inc . 
11 5 1.0 . Wille.ts Road 
AlbertlOD , NY 11507 
516/621-6640 

Formation Inc . 
823 Ealt Cate Drive 
Itt. Laurel, NJ 08054 
609/234-5020 

Higb Integ ri t y Sys t ems Ltd. 
41 Bell Street, Sawbridgewo rth 
Hertfordshire CM21 9AR , England 
0279/725030 

Intel Corp. 
3585 SW 198th Avenue 
Aloha, OR 97007 
503/642-8421 

Kodca..p 
POB 6099 
Ft. l.auderdale , FL 33310 
lIl5/ 974-1380 

National Sell1conductor 
2900 Sea1eonductor Drive 
Santa Cla ra, CA 95051 
408/721- 5000 

Parallel Comput e r Systems, Inc 
21 0 Sylvan Avenue 
Engle~ood Cliffs, NJ 07632 
20 1/894-0620 

Paralle l Computers 
POB I1B7 
Santa Cruz, CA 95061 
408/ 429-133B 

Sequoia Systems, Inc . 
1085 Worcester Road 
Natick, MA 01760 
617 / 655-9020 

Srratus Computer, Inc. 
17 Strathmore Road 
Natick, MA 0 1760 
61 7/653-1466 

Synapse Computer Corp. 
80 1 Buckeye Court 
Milpitas, CA 950 35 
408/ 946-3191 

Synteeh International . Inc. 
POB 28810 
Dallas, TX 75228 
214 / 340-0379 

Syntrex Incorporated 
POB 657 
Eatontown, NJ 07724 
201/ 542-15 00 

Tandem Computers Inc. 
19333 Vall co Parkway 
Cupertino, CA 95014-2599 
408 /7 25-6000 
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