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. Startup Expected by ApriC ... 

T ra4ing-System to Link Fiye Stock. Exchanges 
_. By T im Scannell . ·have as -many terminals as they thi~k' changes" but it will also ~now brokeis every market place will have its own 

_ CW Staff are needed in order to receive and on participating exchanges free access policies and negotiate its commission 
WASHINGTON, D.C. - A com- transmit the various price quotes. to all trading floors without having to structure with whomever the custome:r 

puter-based market-connecting sys- Implementation of ITS is being coor- buy a membership, Amaya stated. A is." 
tem that will link five mafor stock ex- dinated by the Securities Industry typical membership on the NYSE, fo r "They [presently] have a so-called 
changes across the country is sched. Automation Corp. (Siac), a firm example:, currently costs approx- ope:rations committee ~nd will even­
uled 10 become operational by April. owned by both th~ New York and imately $50,000. mally, no doubt, have a' policy 'Corn­

Developed by the New York .Stock American stock exchanges. With such One potential problem that might oc- ' mittee" governing the conduct of the 
Exchange (NYSE) in accordance with a system, "orders have a greater cur would involve establishing participants, he observed. 
guidelines mandated by Congress in' chance of achieving the best price for rokers' commi.ssions. Although Amaya would not 
The Securifies Acts Amendments of customers, no matter where they are," For instance, if a number of stocks elaborate on tht' total cost of the inter-
1975, the Intermarket Trading System Lee Amaya, president of Siac, said. "I Ire bought or sold on the Pacific ex- market system, ht' did say that in­
(ITS) will connect the New Y.ork think it's absolutely the best way the changt by a broker on tht' Boston ex- dividual expenses would be based on 
burt'au with those of the American, '" market centers can 'break the ice' with change, to whom should the commis- the number of trades within each a ­
Boston, Philadelphia and Pacific stock regard to a naliona:! market system," sion be given arid on what.market rate change. Since- the NYSE handles about 
exchanges, an NYSE spokesman said. he observed. 5hould that commission be based? .86<;1, of the trades, "you ca n see who's 

Although ITS hasn't been hailed as Not only will ITS "provide I: basis " That's I: policy sort of thing," going to pay the lion's share of the 
"the" national market system or t'ven for free competition among all the 6- Amaya noted. " It is my opinion that cost." Amaya said. 
a major improvement, the exchanges . 
are cooperating with one another in an 
t'Hort to ease Congressional pressurt' 
and deflect Washington -charges of 
footdragging on the issue. 

Basically, the intermarket system ' 
would' work this way: If a broker on 
the NYSE re-ceives an order to sell 50 
shares of a particular stock, he will 
first check the current price offt'red on 
the New York exchange to st'e if it 
meets or exceeds the price at which ht' 
is willing to sell If the broker is not 
satisfied with the New York price, he 
can then check the quote display of the 
ITS' 'terminal and see if some other 
m_¥k~t is able to match his price, the 
spOkesman t'xplained. 

If New York is unwilling to equaJ the 
better price, the broker can then send a 
message to the other exchange, via 
ITS, stating his)nterest in selling at its 
price. If no intervening trade has oc­
curred, changing the selling figures, 
the trade is exe-cuted and confirmed in 
as litt1e as 30 seconds, the spokesman 
said. 

~ Communications Control 

Communications between the ex­
changes will be handled by a centrally 
located dual manufac­
tured by 

access other stock exchanges 
Dataspeed 40 terminals 

the computer, probably 
in New York. Bureaus will 



~ - SOFTWARE & SERVICES 

~ Honeywell Adds Data Dictionary .; 

~ PHOENIX - Honeywell has added be available durin&: the fourth quartff 
co a data dictionary to Us Integrated of 1978 for a license fee of 114,500. The 

Comshare to Hike 
Interest in Europe, 
Canada Affiliates 

~ Data Storell data management fee includes system lind pl'O(l'lm 
> system which Is claimed to enhanee doeumenutioo, but does nol Include 
~ the use of data bases by application training or support. Honeywell saki. 
>= programs. The data dlcUonary Is the first 

The new software eonsisls of Honeywell has introduced for the 

ANN ARBOR, Mich. - Camshllre, 
Inc .. here, saki it has entered agree. 
menLs to increase its ownership to 100 
per tent of illl European afriliate and to 
'!1 per tent of its canadian affiliate. 

~ !OUlmes that analyze Cobol, Index Se- IDS'1 sy5tem, bullhe finn would not 
o quential Processing (ISP] aDd otber comment wben <I!ked if • dati die­
:;: source programs to detennine what tionary were planned for the more 
en data eiementJ I program lISe!! and recently introduced 1DS12. 
~ how each data element Is used within The new Pickage.' Honeywell 
z the program clalmed. features exception Processing 
U The package requires 48K words of and privilege deletlon.! vii pass-word 
~ memory for imptementa~t;;io;'~':"":..:W~i~ii,""~P~ro:t"":::='" 
~ Interactive Data Names President 
...l WALTHAM, Mass. - Interactive 
:.l Data Corp. has named John J. 

\fcElroy as president, replacing Jack 
A Arnow who reSigned to pursue 
",cademJe inlert'Sts. 

!\Ir McElroy hall served for the last 
5 years as a director and vJee. 
president of thl" firm. ",hich 
speclah:es in computer-based finan­
cial and economic services. He was 
also a vi«-presldent of lbe Infonna_ 

• hrt;e,eLf- "e",dch.r. 
.40cotapac;y )ch.lrfin 

• 2-cOPY U I,·\bij,ry. 
• Variable lon\ and 
den~ity upabiltty. 
• S~~ral sl.nddrd 
control chips 
avait.lble. 
• M«haniGllly 
simple; f_ movln3 
paris. 
• OpllOrtai built-in 
pJlX'r roll holdcr with 
Iow-p~per MnsinS. 

tion Services group at Chase Manhat­
tan Bank, which owns Tnteractl~e 
Data, a spokesman said. 

At Chase Manhattan. Mr. McElroy 
was responsible for marketing and in­
ternational expansion of se~eral In· 
formation services' subsidiaries In­
cluding Interactive, Chase 
Econometric A550ciatH and Chase 
World Information Corp 

The moves follow an early-October 
deni.l by the Canadian government of 
a move to increase ownership of the 
canadian firm, Camshare Ltd., to N 
per cent. 

Under the first agreement, 
Comshare here said it would Issue 
407,156 shares of common stock to 
Camshare Ltd. in exchange for the 
Canadian firm's holding in Comshart! 
ClBv, the E'uropean affiliate. 

Under the other allreement, 
COl11!lhart! "';U pur<:hase from Polysar 
Ltd, Sllmia. Canada. 16 per cent of 
the outsUindill( stock of Comshare 
Ltd in t'.lI:change for 45.2'" Comshart! 
common shares and an option to 
purchase up to 80,000 mort! shares at 
IIII.SO. share. As a result of that tnln.: 
saCtlon. Polysar's remaining bokhnp 
In Conuhart! Ltd. will be 52 per cent,. 
!.pOkesman said 

The first agreement, coyuinc the 
Ulkeover of the European affiliate. 
!las been approved by the boards of 
directors of both companies and will 
be submitted for approval by the 
&hareholden: of Camshare Ltd , the 
spoke!lman said. 

Conahare last r"nOIlth said the Cana· 
dian ca.blllf'1 had rejected the com­
pany's application to increase 
ownership in the Canadian .f(illate 
from 11 to 79 per cent lEN. Oct. 91. 
The government's reasoning was that 
the application failed to show suf· 
ficient b('nerlt to the country to be ae­
«ptabll', Comshare claimed thl'n 

At that tlml'. howe~er. the firm said 
1\ was explorlna alternative methods 
01 In('reasina its ownership in 
Comsbare Ltd 

Rit'hlfd L. Crandall. Coms!lare 
president, said the firm will report • Op'lonal joum.d te-Wlntl 

mechan SIn fOf second copy. 

• TICkefpr nle1'Wf'Monuval;&ble. 
• ()w.r9Q XlOur ~~ .- ~ 

\ 

consolidated C.S. and European 
tHall' begiluunc In UW &e'CODd fiscal 
qaartK fftded ,_ n. 1m. Ro-ftMIt 
10f' ~ p:srt H~{· .. ll{'.u IIDd«I J_ JO, 

"'" • I 

Sf.NO FOR CATALOG I 
UI.:, It!<:. "f.~""" .. "d.,""""'U"JOl 

- • ~ TWX lI1(I-.M..22SS 

USED MEMORIES 
CAN MAKE MONEY 
for you when you selilhem in 
EN's COMPUTERMART. 

Advertise today. Call (212) 741-4010. 

L 

1 

"'-I 

1m, II QlIlIOlI<1.>lftI . • ouId _~ .. bft!II 
AI' mUu~ c-lKla, .... reVSTIIOI' 
Irw tbP most rK"ent qV;IrU'r eoduI, 
Sfpt 30, Jm ..... ould hne befon III 9 
mIlliOn. up ~ prr cenl from the Ide 
pt'rlod a year aJO 
~r Crandall also nolt'd thai. on 

C'UlRpHohon Dr the canadian shares 
purch.ue. Camshare will report '!1 per 
~t of Comshare Ltd. earnings, Will 
the equity method of attollnting. 

He added 'Although consolidation 
or results Will only apply to part of the 
current fiscal year. we are aiming at 
approaching the $50 million level 
while achieving at least 30 per cent 
growth In earnings per share. ,. 

The company said It would still be 
able 10 Increase its ownenhip In lbe 
Canadian affiliate. despite the denial 
last month by the Canadian cabinet of 
a previous plan In acklitioo. the 
previous plan would have limited 
ownersrup In the European Conuhare 
.!o_~ per ct'nt. as compared with the 
1000Plt~. 

GS·' ·iKurd. Xerox 52\1 
For Sy,'em 1200 Printe,., 

EL SEGUNDO, calil - Xerol 
Corp was a"'&nied a negotl&ted con­
tract valued &1 12,040.000 to supply 17 
of Its Model 1200 computer printing 
$¥slems to the U.S General Services 
Admini.su-atlon. 

The pnnters. wbich produce com. 
puter output from magnetic Ulpe at up 
to 4.000 lines a minute, will be used In 
general business appllCliitions, such as 
accounUn" Inventory eontrol aDd 
payroll at 10 GSA region&l cenlers. 
The printers are scheduled to be In­
stalled by Dec. L 

A GSA spokeswoman declined to 
disclose MOleS of competing bidders, 

IIOWNE GROWN: Mlcrocomput ... (left), dnlgned to Int..-t.ce CRT 
mlnal with IIOWM Time Shlrlng'l mllntrlme, II pin 01 the firm'. new 
r"pondenee management 1,llem. The MW offering II Claimed 10 
UMrl create and print lenlrl uling .oftware-prompted InltrllClionl. 
mkrQComputer, designed Illd buill In·hou.e b, 80wne with e.M~~t~I"~~ 
chip, performl prompting, dial-up Ind SCI .. n hlndUng functiOns. 
cl8lml Ihi 1,llem II aimed at IlrQII flrml requiring Ilockhoider 
munlceUonl, trade nottftcatlon or publkeUon dlltributlon. 

CompuServe Gets 
$4.6M ICC Pact 

COLUl\tBUS. O. CompuSerw, 
here, said it has bee1Iawardfd a $411 
rrulhon. s.year contract to provIde 
computer 'W.'rvl<.'a to lbe Intentate 
Commerct' Commission 

The firm said it would pnmde the 
comminion With If'rvlees to baDdle a 
case hlslory sy~tf'm desiined to Irack 
the transportation IndUStry. Backing 
CompuServe up will be CallData 
Systl'ms, Inc., Woodbury, N V. which 
will act as a Il'<.'<lndary contractor. a 
~pokesman said 

The ICC: services contracl WI! 

formerly held by Auilimatlc Oala 
ProcesslnR. the CompuServe 
llpokcsman ... ,d. nutina that conuaet 
ellpired this month. 

Compo Sciences 
Let Nal)' Part 
r~. S&..L '\i00 hb! C.mzpu!8' 

5nenceI (btp., beft, .., a!w WIllI a 
foUmr.oIl t'CIIItr'*1 whIdI. wItJt tour • 
Jl'M ~, W'OIUd W 'If!Jrtli 'PPf""OX. 
J.nw.leJy 11U naillIon over the 5 yan to 
provide the ,"a~'Y \II1!b datll ptOCfSSil1I 
IeJ'Vices &t the .,"~~ .. l Ocean S)",~ms 
Cenler in San D~ 

1bl' l-year cuntract contains four all­
nual renew11 options wortb 12 4 mllJion 
ea('h. the flrm..aid It contulLlelsupport 
tbe company Iw provided the naval 
center under contracts !ince 'Nt. In· 
cluding INIthematieal analysis. d<iUl 
reduction. JIl'osram dl'\'elopmenl and 
computer operations. 

The contract was awarded by the 
~a\lIl Regional Procu~ment Olnte In 
Lolli Beaeb, Calif 

Optimum Systems 
Books BLS Pact 

Tandem Offers 
Operating System 
For NonStop Unit 

'>EW YORK Tandem Comput..n 
hld added a DeW operallDC system to illl 
'>QnSIOp {'Omputer whi('b permits 
lin~e from slllIle ,!lIes into networks. 

The new operatinc system, C'liled Ex· 
pando can lLnk a .>ingle !)~em With up 
to 2S5 geographieally di!perwd loca­
tiOns. via full-duplu telephone lines or 
virtual ('Ircuits of an X Z5 network. COlt 
of the new openIung system l! 1I.soo 
per processor for mkrotvdtng and a 
'10.000 liC'eflSlng fee. 

Sam wetpnd. the CuperUno, Cabf , 
C'Onlpany .• Y~dentof martnln(!, 
said thr most ImpotWlt leatll~ of Uw 
t:tp.;and ,",l"or\( "IS the 'dynamlc" 
routing and ~ fe:ah1rt lIIa\ llt"l!­
~ br~ In tbe ",\em by 
lI.uto~ I'DCJriD& _'1& 0ftI' ah.et. 
1Q\.e lint'l 'IboW4 lbtt. be .. 'br~ 

~ r'PfIP'* en. .. 
n...~-.Id~ .. 11w 

10 C'booM' ""*" IilIeII dIry fri1J IIH' 10 
Unt I1W nrious T'mdrm C'OtZIpUter Wei 
0DCe Elrpud has IIftD ~ 10 tM 
_t~ 

;:I to 16 Tandem-If t'OIrIputm ton­
t.aininI a muimum of lwo nwpbyts 
per proeessor can be c.'ICIMel"Ied al a 
single lile. the (Ompany sUd. IiviIIc 1M 
user the etpabiiJty 10 atllth to II many 
as 4.(1110 ptOCf!UOI'S with the Elpand 
nelwort.. 

:o.lr Weiprxl said the market IiZf for 
the fails.afe redundant dual·pl'OCeIIOl 
small computer mann would be about 
$100 mituon in 1979 

With the networt. system ClIpabllLues 
add('(j to Tandem's 16, howe-Yer the 
company would be able to tlIp the <hi­
ttiboted daUi pnxelSlIlI market. whlcl! 
he predicted wouki grow from about 
17.5 billion in 1979 to nearly S30 billion 
worldWide in 1883. 

·\nother IOflwa~ option added to the 
1'lIndem computers 1ast Wftt was a 
DOnilnxedunllanguage called Enform 
wlncb allows usm without pmrioW 

SANTA CLARA, Cai)f.-- Optimum progniIlIImUlC expenmre to mate ad 
Systems. Inc., here. hu "ten hoc queries With Ilmple ~taeSts in 
awarded • contract 10 ~rform Enalisb sta~b:. 
production pl'OCl'$llrlC of mtlitlCl for ElI.fnnn will be available in ~IMdl. 
!.be Department of Labor, BUTUU of 1m. and sells for- a $1,000 btftIse fee 
Labor SUitistic:s plus a Il.SOI) micrococIe lee per proc& 

The contract, ",bleh Optimum -- ·l------­
Cialmswill'IYi!ltteYenueexCftd~~::~ "'I k' Ch' f 
12 million per year over Its s.yeTr Vam s "ar elms Ie 
term, covers all processln, tbe SANTA CLARA. Calif. -OplImum 
bure&u cannot aupport on III own Systems, Inc .• here, said it ba, named 
facilities. The burMU cumenUy baa James Zahoud.anis naUonaI director 
an annual data processllll budaet 9f of marketing. He replaces Antbony 
f7 million of which approzlma~y Chacharone who left to take a saTes 
three quarters is eXpended for outllde management position in Europe with 
Jemea. I Control Data, & spokesman said. 

The contract .111 provide lervlces Mr. Zaboudanis, .mo wID report to 
from Optimum', Wash.InatoI\ Data William R. Roach, eIec\itive vice­
emter wblch recenUy instilled an president. was most recenUy dlstrict 
IBM lO3.S proc6lOr the firm &aiel manager for oorthem Califom.la. the 
Otber time-sbarllll ~lienta ru use a spotesmoan &aid. Computer Utility 
3031, It was saki branch offices will report to him 



SOFTWARE & SERVICES 

Sci. Tzme Sharing to Offer 370 Compatible System Xerox Comp~Adds Dala 100 SYSlem ~ 
BETHESDA, Md. _8~~eo~:~e Sharing Co~., bere, ::~:~:~~p~~:.: Inventory System For Terminals ~ 

• r me!lU and additional fNturn on an LOS A:'lGELES - Xeror Compute- MINNEAPOLIS - Data 100 Corp. n 
plans to market nexl year a 37O-compatihle computer with its Amdahl 470V 16 aDd an IBM aI, ben!. Sen.iee, here, bas added an im.-entory has introdu«d a new operating '2 

APLjPlus time-sharing software for in-house use by existing ~ finn's plans (Of' VS/APL. wbicb managemeu system to its oo-line offer· soft .. ure package for its Model 76 and {Ol 

customers, it was learned last week. rullS under \'M,370 and is one of the ingS 101 dlstributon 71 tfflninal systtmS thai reportedly ::e 
-. _'y •• _I ...... _I _". . f .L.'. allows them to emulate the IBM me ,rA • ..., -_........ .. ..... ....... ..... "'... most....,..-r VeBlOI'IS 0 ..... wnguage: 1be new system Is design«llor Iarxe 3: 

plu,-compatible .,.Iems ia the The ~ny's APL/PJus software, oUel'M by IBM, would include adding distributon maintaining tnenslyt, in- remote batch terminal with binary 0 
"mini" class, inchidinC t.Iae offered wlud! is designed for commercial and ~ fonnatti"" routines, file handli" sY~ line protocol. z 
by Two "f' - .•• be "f ~ f ... veDtories and enables use'S 10 set 0 Pi and MapUIOft Systems. Elm .. w: lISen, w........ <II e,_ or features aDd system utilities. many of lbe soflware package is available > 
arM! pbas to ~1Y'er its first system use as a virtual maebioe 00 In-house whicb have been developed for eustor.Ier seMee ~ and mM them immed~tely at no charge. Data 100 ;< 
"early nat )'Hr:' a spotesman said 3705 or tbtir eqUivaleats, Mr. Coot APL;PIg! with minimal inventOf)' bwestmmt. said ~ 
1be finn', APL/Phl, IOflware aDd said. 1be soflware would not be rvn Customers Id be .... 
fOnhanrements to IBM'. standard aSItI nativemodeoorwoukl il nm un· wou required to TbesystemisolferedlUllionwidefor JtcanbeusedwithabaslcOatalOO t'l 

d VM • C S ' . oroer VS'APL from IBM and then in· Xerox' standard n,."hwe cba"es. a 1 bal hi ' 1 '" VSrAPL package also will be offfOred er 1370 s M Interactiye stall Scl~tlfic's enhancements. II ....... _ remo e- c ermlna system - tI:I 
for in-1IowIf' use by cvstomen; CUI'- morutor spokesman said. Included ill require- whic/l" Ide" k(yboard.(:RT unit. t'l 
renUy usmc its tiJnf'-Stulring !lervi~. OIl,,""'" was explained. ments planning ~ograrn that proyides •. 800-bpt binary synchronous com- ;I:! 

1M SlK*esman added The software, he noted. is an out- Several universities aDd govf'l'l)- planning aid!!. sucb u cash·flow proj«- munlcatlons protocol. a systems dis. !'" 
growlh of an APL system IBM menl .gencies. which Mr Cook lions and rep1enWun~1 plannina for kette and a data diskette - or with ~ Scimtirw: apeds to cbooee its 

bardware "ithln 2 moaths aDd until 
tben priciftc infonnatioa would DOt be 
avotilable, said Robert Coot, vice-­
p~t of pbnnin&, 

released some 51 years ago as an 6 - declined to name. are currently USing product introduction or!pfCia1 product s ySle ms haY i n gad d i Ii 0 n a I 

;""..::.~_=:~~I~"":::.::"":::.. ~Sde:·:::'lifi:·~"=.~w:h:kI>=-_A~P_LlPlus on tbdr own com_"_t"' __ --'Pcrom __ ""_·""' ___________ c"'_'_',...--'_"_'_ •. _~_._r;_'_m_ .. _;' ___ _ 

The finn jotns Automatic Data 
Processll, .Dd Nalioul CSS a. 
ll'adItioGaJ remok computinc Iif'f'; 
VICft firms offenac cornp.lffI for 
Del"-S:I~ IftStaIIaUOa. ADP and Ness. 
wlud! d~ Uwtr bardwan pLani 
earlier thiS ye.t. e:.pe<:t tbfOir 
pt"OpC'lebry toflwal'!' to be pnmary 
martf'llllC bcton.. as does Sctenbflc 

Mr Coot said !.be tbfft APL I 
products will be OUerm ..... the 
name Triad IUId will be aimed .1 
Idf'I"S "nil( ~ APL tilM' 
wnnc III c.e rOfTll or atICItbft' 

ales Fatten 
Altfd wily cumat Im~-sbannc 

'*" woold a- to brule APL in­
boaw. Mt Cook u-.:t factors IUdl u: 
C05l MId banl.a"" control appr.rtd 
forrironl &/I DJrrs' ma ..... JlDWnft'. 
br- gld Ius calnllaUonl .,.. tNt UI­

boae "YSlImI may ('Olt mor"f' than 
tune--Wn!d mataf~fIWI, III !.be kin, 

M..uty of tbr finn', ~,., be 
1,111:1, baft laid tbfr -.am. 1.0 briJII 
APL ID-Ila_u n.d tbe firm II 

I 

~"l to t-. w," Somt ) ..... da\m UIey .... \0 _m\.Ib!. • 
"SUII.R CJOI'lIO"IW _loa _ .. blo 1IC/II.f>c!., 
adOIrIc \M\ ~ .. u.n, enlft '- • 
. . ..u.t .... 

M~ tar nurt«q 0( 1II-1aoar 
JOitwarr IIItd 1Yn:hr~ b spft"ttd 10 I 
t:ltf' II.', re"f'lIle. from Ute 
APL/A. tuDr-tilutllll Wf'f'icft C'W 

rftlJy olffftd. tile onnU ur!pItCt 01 
tW _ m.vtebIIC ~ b a: 
peottN to be ,..... 

ScIf'Dtlht' ... nl pabllt' M't't'ral 
.,"".IE."i,~ 111 Wltb an 01· 
IfTIIII 01 SOD, ... ~ ." ~moa .... 
Compo Sci. to Offer \ 
Personnel Pack 

EL SEGUNDO. calif. - Compul.er 
~ Corp , iIer"e. uld It hal 0b­
tained e.cl.,I"e wortdwldr 
marutla!t npts 10 pn:mde the lASci 
1tWQ;UI ~ System oa Its In­
fc:.t lI~rlIIC IIdwon. 

Tbe!' persoo .. el m.D'lfOmeat 
_twaft was tiewloped try lDfonna­
'- ScieKe. lAc., I Sew Jeney mit­

saltl1ll lima, IlIId d aid to bdp awn 
t'OI1'q)Iy wit.lllO"~ empIoymtGt 
rqalationl_ IllformaUOa ScienH 
dauns to un ~ the pra.ckaIf' 
,1 ..nf .. corTIpIlftIeS. 

hi aaoOIer •• dopillftll. Comp.ter 
Sc--a sUI It I&aI named DaDid 
Totb ~t for commllllica· 
t-s UIdustly m,afteti .. for the Ift­
fMet cbYlSion 

Mr. Totb. no tales 0Vft' from 
t'.rwut L. AIJea. wbo 1et't the firm, will 
be reIpOaIible for martetinC tllne­
manng xrvicn to Ullltsof AT&rT.nd 
uxkopendmt te~ companies. He 
was IOOlIl nasU, d.IsUict manager 
for Inland and was rapoaaible for 
IIlnf' ollJCel iD weItcm states_ 

lbe district ma~ pwt hu !lOt 
bee. filltd. the fum said 

• 
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BUSINESS 
DDS/Wespercorp Merger Off Business Briefs 

By Bob Cilelli 
ANAHEIM, CAlIF.-Wesper­

corp has terminated merger 
negotiations wilh Diyersified 
Dau Systems, Inc., a business 
applications software company 
located in Tuscan, Ariz. 

According to statements made 
la~t month byWespercorp presi· 
dent Randy Knapp and DDS 
president Don Wydll, the two 
firms were to hdve merged, with 
DDS relaining its namedsasemi­
dutonomous division of Ihe 
Anaheim-based peripherals 
mdnufaclurer. Consideration 
was gi ... en 10 relocating the Tus­
can company 10 Orange County, 
Cdlif., a~ welt. 

With the failure of Ihe talks, 
KndPP asserted, "there's nolh· 
ing negative aboul Ihis an· 
nouncement. 80th companies 
leh the nCROliations on good 

terms." He explained, "DDS is a 
profit-orienled entity. It is suc­
cessful at what il does. It has 
been a profitable enlity over the 
la5t seven years, and it is strongly 
managed. We felt it was our kind 
of business." Knapp suggested 
that one reason for the talks' fail­
ure was thai "the two companies 
weren'l matched in lerms of 
management." He added, some­
what cryptically. that "sasolineis 
good and fire is good, bul if 10" 
mix them Ihey sometimes b ow 
up." 

He noted that wespercorp "is 
always interested in expdnding 
its business," but has made no 
plans to merge with any other 
firm. 

DDS' Wyatt agreed wilh 
Kndpp's assessment of the ~itua­
tion, claiming, "there were some 
potential ad ... antages to the 

merger, bUI there were also 
some potential dangers. There 
are alw.l)'s dangers when two 
companies that are similar bUI 
not Ihe same gel together." 

Wyatl noted, "We were not 
olC1ively looking for a merger 
partner when we began talking 
with Wespercorp, and we're not 
aClively seeking a merger 
parmer now. If someone is inter· 
ested in us, we'll lislen 10 them, 
bul ii's importanllhat we gellhe 
right bid," 

Knapp indicated earlier (CSN, 
OCI. 10) that merger interest 
originated when Wespercorp 
evaluated and then Installed il 

DDS bu~iness management sys­
tem. That system, anon-line \:lata 
base-oriented manufacturing 
control system called Summit, 
will be ODS' primary produd in 
1979 . 

Sperry Univac 

Micor Ponders Sale 
MSL Absorbed 
By Microdata 

(Continued from Page 1) 
quil In September Castleberry's 
ubJ('("liye, Munydn said. was to 
<,ell all of Micor, thinking Ihal 
both he.' and th(' six-year-o ld 
co,m","" would be better off 

computer firm thdn 
chain. Micor had 

lines of bu\ine~s fdr oul' 
the hOlel indu~try Ihat Ram· 

('nYI\ion('d and thdt 
JU :' accord· 

pre~jdenl. 
comp<any how· 
n('v("r 'hought 

wrn.ldi.IfY or any 
.~Ilcbcrry·, r~",na· 
SH'mingty -o;temlnf'"d 

rom the acqulSllron attempl, 
was lollow(·d by oil sldtemenl 
110m the president oj Ramada 
Inns, Wrlham MK'II, dis.a\towin", 

corporate interest in completing IRVINE, CAUF.-In an at­
any ~Ie. A number of compan- tempt to recoup a $1.7 million 
ies had been negotiating and all debt owed it by MSl Software 
but two-the IWO still bidding- Microdata, Inc., a computer 
di5appeared from the scene, hardware manufacturer, took 
Munyan said. over the operations of its 

number one dealer last month. 
Dt><;pite the fact that Ih(> Impe· According to informed sour· 

IU~ for the ~Ie has come from ces, MSL, a Microdata dealer for 
the ouuide. Munyan, who the pa~t four years, went into 
addt'd the temporal) presidency debt to Ih(> hardware manufac-
10 his own;ob a~ Ramdda·~ YI{(' lur(>1 bec.au~e Microdala cut 
pre~idenl/lnformalion Systcms, down its equipment delivery 
~id thai the wes~ of endl~~ between September 19n and 
fTl('(>linfrjo and comlanl rumor\ is J;lInuary 1978. Preyjously, MSL Measurex Corp. 
s.o gredl airN on,=, monlh's limt' had rereived a monthly order of ~ CUPERTINO, CAlif -Mt"iJ· 
1h.11 ""'icor·~ nloIn.llgem4."nl ··\0\('1· ei"h, moKhine1o, but during thi~ ~urex Corp .. manufactuf("fi of 
alty can·, !>land It anymor('."' ~nd period 1\ IKe1yed only thr('t'. compu\O!:f-bawd pt~~COf'l"o\ 
,Jlthough he \aid he wOl~ not • \ 1h N J J' sy\tf!m\, .announce pions 10 
going 10 predict anymoH', he h t' ew er,e.,. \0 ."dr~ I (lpen a manufd(lurmg pla~ in 
~·entured tkal b.,. this ..... H'k Ihe ou,e. whose

J 
1977 revenues· Japan. Mt'a~urell Japan ltd .• one 

company would (>itht'( h.1\"e an ~tood 011 S6.7 ml hon.lhen found of it~ whoU.,. owned ~ubsidia"es, 
agreement in princip'e workl'd 'I d,d nol haye enough machines has pUrChd\t'd a 74,000.squarf>. 

-----______ -j out 01 would haye ..... alkrd out of 10 sell 10 break ~ven althe end of foot faceory and offirt' facility 
Ihe talks altOfilethN. Hc figured eoKh ~nlh. Since MSl had to near Tokyo. 

ell Labs Eyes eilher way had a so perc('nt meellts payrol': II fell behind ,n Dayid Wilkinson. prf>~ident of 
chance of happening. ~iment~. 10 ~Icrodal~. Mlcro- Measurex Jap.1n Lid., ~id. "Thi~ 

.
j8.8M Cray-l He Ihought Ramada ..... ould be a a senior v,.ce preSIdent AI will enabl(> us 10 improyt' our 

tooli~h 10 ~ell cerlain parts of COjntlno demes th~t there was capability in ~e("yin8Ihe growing 
BLOOMINGTON,MiNN.- Micor. Ramada has reportedly a,~oddow~ f" del!yerres, and Japanese markel for proceu 

eray Research, Inc., said il is ,aid thai ils computer· based p ne MSts. rnancla~roblems controls." He further pointed 
rl'~('rving .1 Crdy.' computing product line had "substanlial" o~ liS Indbility to .1 equal ely out. "Once the plant is OPN 
system valued at about $8.8 mil. operaling losses throughout the raise capItal. tional, Measurex wilt be in .1 

lion for Bell Labordtories. year, although il would nOI spec- .Seyeral dealers CSN spoke good position 10 s('rye Ihe F 
The ~dle IS subject to comple. ify the size of Ihe los~. The yen- wrlh agreed that Microdata was £dSI markel, including Taiwa 

lion of contract negotiations by lures Ihat were losing money, slow on shipments during these Korea and the Philippint's." 
Ft'brudry1979. The systemwould Munyan claimed, were not months and that many other MedsurelC has ~old about 
then be instdlled by Ihe end of involved wilh its computer Opel' dealers were also hurt. However, process control systems in Jap 
1979. ations but rdtner entities like ils other dealers contacted sup- many in the pulp dnd p 

According to .1 spokesman for music synthesizer, which pOrled Microdata's view and industry. Japan is th(> w d's 
8ell labs, Ihe system was ··burned up cash" and is being contended that certain dealers <,eCOnd larg('-5t paper prod c(>r. 
r('~erved through a letter of sold 10 its in\tentor, dnd Condo- were hurt because of their own Me.asurex is engaged I Ihe 
mtenl dnd will be used in the minrum5 In America, a Hawaiian poor business practices. design. deyelopment, rna UfdC-
company's Murray Hill, N.J, subsidiary Ihat brokered real t"S- Meanwhile. pick & Associdtes, tur.e dnd worldwide. mar eting 
re\earch dnd development plant tate for travel agencies and has of Irvine,Calif., a softwaredeyel. of Its systems lor u~ m th pulp 
for numerical calculation. also been sold. opment and systems engineer- and paper mdu~try. . 

---------------------~-----_l ing firm, filed a $90 million The Japanese facdH is 

Centronics: Lower Qtr_ Sales, Net 
IIUD~ON.!,\ H ·Centronic' 

Dala Computer Corp. dnnounCl."d 
Ihal ('arninR~ fur ils fiscal quarter 
('nded Sept. 30, 1978 were 
{'xpecl('d to be lower Ihdn Ihc 
S3C1 pt.'r ~hare r(>porlt.'<t for the 
firM fl~( dl quartl'f of tht' pr('viou\ 
~·('ar, due 10 produclion dt-Iays 

whirh haye now been re\ol 
The delays re<.ulted. in a ~I rt· 

fall of aimosl $2.5 million in s.llc~ 
that were scheduled for deli\ter~ 
in I he first qUdrter. The company 
staled thai production wa~ 
i1dversely affected by a shul· 
down. 

countersuit against Microdata. expected to open nellt Aprl 
Microdata's suit, filed in 

August, charged Pick with mis­
appropriation of trade secrets 
and asked for$10 million in dam­
ages. 

Pick now alleges that the. 
Miclodata complaint was made 
in an aottempt to force Pick out of 
competition. Both companies 
sell computer systems based on 
the Reality software which Pick 
says il developed. 

Varian Associates 
PALO ALTO. CAlIF.- Idn 

Associates, Inc., hdS re hed a 
preliminary dgreeme t wilh 
Benson S.A of France 0 com­
bine the aClivilies of its faphin 
division with tho~e of B nson. 

The financial details f the 
Iransaction were not di sed, 
and Vdrian does nOI expec he 

agreement to be finali.zed uniil 
January. Varian said the agree· 
ment calls for it to e_change its 
.IsseIS in the graphics unit for a 
minority interesl in Benson. The 
agreement is subject to the 
approval of both companies' 
boards, as well as Ihe gO\lern~ 
menl'S. 

Benson S.A. is a privately held 
company that was once pdrl of 
an American firm since dis­
\olved. According 10 Varian, 
Benson's products dre ~id 10 be 
similar to CalComp·s product 
tine. 

Allegheny Ludlum 
PITTSBURGH-An Altadena, 

Calif., computer peripherals 
manufacturer will be purchased 
early nelll year br. Allegheny 
Ludlum Industries or an undis· 
dmed amounl. 

An agreement in prinCipiI" has 
been reached between Kennedy 
Co., which may reach 515 million 
in peripheral ,ales in 1978, and 
Allegheny Ludlum. Reponedly, 
Kennedy will relain its idenlity 
and leadershIp. It is ellpe<led 10 
become part of Ihe General 
Industries Group of Arnold Engi­
neNing, an Allegheny Ludlum 
divi~ion, which produces IlliIg­
n('tie and ('Ieclronic product~. 

Martin Marietta 
BE TIHSDA. MO -Manln 

M,ml-tta Corp \<lid It and US 
filter Corp. terminated thf'ir 
prf>\ljou\ly announced agr~· 
mt>nI whNeby M.Hlin Manena I 
inle.'ndl"d 10 ~('II rh 10.7 pE'(Cl"nI 
eqU/ly inll"rt.·~1 '" Bunker·Ramo \ 
C.Olp. \0 U':> hl\~ \Qt" <1000'..1\ 
\17 .4, ml\\ion. 8un\<.~t-"R<Iomo, 

I Ooik Blook, 1\1., ... h ..... o\v~ \1\ 
l'il'tlronic pari!. .md inlollno"lIOn 
WS!f>nK lind \ervin .... 

~taltin M.lfi(>na leporrE'd Ihat 
Ihe dt'd\ion to tf'fmmate Ihc.­
agft'emt'nt (l("4urrt'd ai1{'f Iht' 
comp.1me~ dt,<id~ Ihal com· 
pil'tion of Ihe tran~action 
wouldn·t nI.'Ces'>dri/y be in thelf 
·longer.IN ·~t\." 

Tandem Computers 
CUPERTINO, CAUF.-Tdn· 

dem ComputNs. Inc., will pUI 
about 600.000 common shares 
on Ihe block Nov. 10 in an effort 
"10 finance growth in in....enlory 
and accounts receivable." . 

According to company spokes­
penon Jean Wohlers. "Ap­
proximalely 400,000 shares will 
be .. old from Ihe company 
account The company, which 
has 3.9 million 5hares out5ldnd· 
ing, m.y also offer another 
200.000 shares. Tandem's frnan­
doll vice presidenl Jadt Loustaunou 
expldined that Ihe additional \ 
shares would be offered by "in­
\testors in Tandem who hold 
piggyback rights wilh their 
stocks. Wewilt know by Nov. 10" 
exactly how many shares are for 
sale. 

Loustaunou claimed the 
revenues generated from the 
sale (whiCh could tOlal more 
Ihan $18.5 million) would be 
used 10 purchase computer pe­
ripherals and semiconductors. 
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Japan IS Computer, Peripheral E~ports Rocket 
TOKYO-The Japanese are 

continuing to export computers 
and related equipment to the 
United Siaies at a rocketing rate, 
according to figures recently 
released by the Japan Tariff 
Association. 

Many japAnese companies 
have entered into agreements 
with American OEMs to market 
a broad range of computer com­
ponents and equipment. Selleral 
of these firms have also estab­
lished sales ~ub5idiaries in the 
United Stales. 

Industry analySIS believe that 
Japan's str.JItegy is to do business 
with OEMs in order to prepare 
the way for selling full s)'\tems. 

Commenting on the situation, 
IBM's Chairman Frank T. Cary 
remarked, "We'll see them (Ihe 
Japanese) e ... erywhere in the 
world." James RileyofDatilqu~t 
Inc .. iI milrket r~eilrch firm, wid, 
"The Jilpilnese ilre deild serious. 
If ilnyone que~tions whether 
their conquest of the color TV 
ilnd motorcycle milrkets can be 
duplicilted in the comp,uter 
market, the ilnswer i~ yes. ' 

The Inferniltionill Economic 
Report 01 fhe Pre5idenr stilt~ 
thilt the lilpilnese "ilre expected 
to become the chief ilnd possibly 
only foreign competitor of the 
U.S. in illI varieties of computers 
ilnd related equipment products 
by the mid-1980s." 

The Japilnese government 
offen further support for lil~n's 
eliport strillegy. The Mmiuf)' of 
fntefnillionilJ Trilde ilnd Induslry 
IMITII, Ihe BOloernmenl offIce 
Ihill pIau }ilpiln '$ economic 
IUlurf', hn decf .. red th .. , the 
Inform.tlon Indlllrry rS '#Ie 
'tt"If"!"Ir",nt Induc:'i 0{ ~t.. (~I. 
",<\6 hMo ~n\l ".,.,. "'\ 1\,0&\ 04 
..no~~ ~,-=- ellport'\ ~ 
the I.nl~tk tollte of 30.4 percent 
oil yeilr through 1965. 8y Ihen, t~ 
mmi\try hope, JoiIp.lIn will be 
exporting 16 percent of it!> pro­
duction, worth $2 billion iI yeilr, 

Jilp.lIn~ lirms hilve bPen iI 

primestimulilnt to the growth of 
U.S. computer imports lince 
1976. After Cilpturing over SS 
percent of their own domestic 
m.Jlrket. hpilneu!: com puler 
firms have felt confident enough 
to emMrk on oiIn ilmbitious pro­
grilm to increase their e.ports. 
A~ iI r~uh. U.S. imporlS from 
Jilpiln ros(> from neilr obscurity 
in 1970 to 2S percent of totill 
ImpOrli in 1977. Thi~ pLaced 
Jilpiln on iI pilr with Cilnadil, Ifil­
ditionillly the princip.lll ~ource of 
U.S. computer ImpDl"tli. 

Jilpiln m .. ~ its gredlesl rump 
in production of computer 
equi~nt in 1976. II reKe 10 
illmosl $2.1 billion, il14 percent 
increilse. Of ~peciill note was iI 
39.5 percent inCTed\f' in praduc­
hon of peripherill ilnd tebted 
equipment. Export~. which 
ilmounted to 7 percent of totill 
production, increil~ed 68 pet­
cent to $148 million, and peri­
pherill ilnd related equipment 
reKe DO percent to $107 million. 

In 1976-n.lilp.lne!oe compiln­
ies milde major strideli in over­
~eils milrkeh by estilblishing 
sales subsidiilrie~. often in coop­
eriltion with U.S. computer com­
pilnies, ilnd by obuining 
contrilcts from U.S. OEMs to 
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AntlClpaled .Japanese expona inlemallonatty 
~ . 

suppl)" u.s. compilnjes wjth 
14pJ~.ade equipment. 

}4pan'J ~/totls fO ck"lielop .. 
compflit;.,,~ COmpufC"t IndU'llrr 
....0 ""' ~ 'lWo,~C\\Ne l.&I",n 0" 
~ed ve,\pher~1 equiprrw!n\ 
hil"Ye milde it neilrly lielf­
t.ufficient In penpherill equip­
ment Thi\ follow," lapiln's 
previou~ ~tfiltegy of self-

sufficiency prior 10 elifending 
jl~1I inlo intern"l.on,.1 m.1r .... ef~. 

O~f'r !hf' ),e.ilrs, 1M 14p.lnf!5f' 
havf' ,"o'l'cd Jtem Ihlppln& 
~\nh ",RW"'J. to ,hippn" ,~, .. \iv~­
\y wfl\Cl'le PloduC\~ wch as \Qw. 
~p('ed printen ilnd sundilrd 
memory dey ices. Their ilim. 
I1WIny indu~tl)' anill)'\ts believe, ili 
to gilin iln unde"lilnding of con-

JAPANESE - EXPORT OF COMPUTERS AND 
RELATED PRODUCTS TO THE UNITED STATES 
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sumer needs and build up 
slowly. even if they have losell ill 
iI los.s. Once they hilve secured a 
foothold. they hope to capture 
more lucriltivemilrketsegments. 

It's this kind of Ihinking that 
sCilres milny U.S. industry 
observers. The Japanese pliln 
cillls for building up tremendous 
volume in just a few segments of 
overseil5 markets, such iI~ 

ASIA 
25% 

WESTERN 
EUROPE 

20% 

COMMUNIST 
COUNTRIES 

Where 
Computer 

memory products. In time, their 
experience in those speciillti~ 
can be trilnsferred to other 
products. 

Fujitsu, Japan's leilding com­
puter company (19n DP silles 
$1,4 billion), has continued its 
reliltionship with Amdahl Corp .• 
of which it owns 28.S percenl, 
with the formiition of Amdahl 
International. The charter of the 

OTHER 
15% 

U,S. AND 
CANADA 

35% 

Exports Go: Japanese Go .... ernment Figures 

Cateoory 4'1 
Cef"lt.itol proceui'"Og ....... !.:H' 
eIeCO'OtMO .utamet.c dlilltII· 
p~'r>g m..:;honM "'"'"" ~I. 
eontai....., "'put."'" (lI.,tpUt unrr 

Category (2) 
Cef"l1.al proc_.-.g UNtil for 
elftC;l'onoe d'OJt8I .uI~ 
CUltll proe-..g ...... 111".,.. 

..... ,82 ... 870 

corporiltion calls for the m."ke: .. 
ing of Fujitsu eqUipment 
countri~ of the world 
Cilnildil, the 

Spain. FujItsu ";;:'~f ~~;:~h.~~~; $20 million 1(' 

to U.S. firm~. 
Fujitsu e<;tilbli~hed a foinlven­

ture company with HitilChi, Nip­
pon Peripherals ltd .• to develop 
IBM-compauble milgnellc disk 
devic~. Nippon Peripherills illso 
concluded iln OEM ilgreement 

-t wilh Memorex of the U.S. to 
supply il with milgnetic ilnd nor­
ilgf> sy\lems compiltible WIth the 
IBM 3340, 

Fujitsu illso signed il~ own 
OEM contrilct with Memorell; '" 
April 19n 10 market Memore. 
milgnelic tilpe dri"lie systems 
compatible with Ihe IBM 3420 in 
the U.S. . 

In Ihe fall of 1976. Hitachi 
~tilblished iI wholly owned sub­
Sidiill)' '" Californiil. The com­
pany then concluded iI deal ..... ith 
NCR to supply thilt compilny 
with mini-disk storage sys:lem~ 
on iln OEM Mliis. Hitilchi also 
hilS iI techniCilI cooperiltive relil­
tionship with Control Oilla Corp. 

Nippon Electric Compilny 
(NEe) hil~ been iI recipient of 

.' computer technology from 
Honeywell Information Systems 
since 1962. 
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Half of as Shops Use Independent's Sort: IDe 
WALTHAM. M.tss. - Based 

on a study of 133 insta llations 
with 197 "IBM 360/370-type 
computer.. running under OS 
or 05/\'5. Jnlerndtionai Data 
Corp. (IDe) has determined 
that Syncsorl from Whitlow 
Computer Systems, Inc. is 
used by 54% of the systems 
while <;orts from IBM ,ITt' used 
by 4Z'lf. of the sdmple. 
The researchers apparently 

felt confident enough of those 
percentages to apply them to 

the 3,400 OS or O~/VS sys· 
teme; installed in the U.s. and 
estimated that there were 
1,836 users of Syncsort and 
1,427 users of the IBM sorts as 
of July 1 

An additional part of the 
study, wh ich was commis­
sioned by Whit low, analyzed 
the migration of users of sort­
ing products betWffn July I, 
1977 and July I, 1978. Accor4 
ding to IDes report, "it was 
established that 96 oul of 300 

npw OS and OS/VS systems 
became Syncsort users during 
the study period." 

At the same time, it was also 
determined that 204 of the 
new OS or OS/VS systems 
entering Ihe market during the 
study period were users of 
IBM·s SM I-5740 sort pack· 
age, IDC reported. 

The statisticians also did 
some calculations to determine 
how many users of IBM's 
SMl·5734 or SM023 migra ted 

OS/M FT, M vr .nd OSNS 
enabled OS users to con vert to 
SM l·S740 prior to converting 
their operating systems to 05/ 
VS. This resulted in more than 
50'11 of the combined 
SMl-5734 and SMOl3 sys­
tems tonverting to SMl-S740 
during the st udy period, the 
T('Searchers commented near 
the end of their report. 

to SMI-5740 in that year- long 
period. T his number was de· 
rived "by subtracting the 
number of new computers us­
ing SMI-5740 (204) from the 
number of SMI-5740 users 
who converted to Syncsor t 
(313) and adding the differ­
ence to the net increase of 
SMI-5740 users during the 
study period," according to 
IDe. The resulh; also showed that 

that Release 3 of the majority of nPW Syncsort 
cou ld execute in users ~re j;lrevious us~rs of 

The fact 
SMl -5740 

_____________________________________________ , SM1·5740. Thus. the sum· 

mary concipded, although 

The interactive database system that helps a 
space-minded company hold costs down to earth. 

lockheed MISSIles & Space Company. 
Inc., was IookH"lg for a way to move a vanety 
of data management systems onto their 
own compyter - instead of using expensive 
outside services. 

The in-house system they chose was 
CCA·s Model 204- the only DBMS designed 
from the start to be Interactive. 

lockheed·s lirst Model 204 proteCt In· 
volved the transfer of a system that con· 
trois large votumes of cost-esttrn8l1ng 

statistiCS. Model 204 not only handled the 
data, but also put it Within easy reach of 
all types of peoP'e-from computer experts 
to clerks. 

If you need a DBMS for your IBM 3701138 
or larger computer, find out why thousands 
of users nauonwlcie are salisfied with 
Model 204. Clip your bUSIness card to thIS 
ad and send to ComputerCorporatlOO 
of Amenca, 575 Technology Square. 
Cambndge. MA02139. 617-491-3670 

Computer Corporation of America 

both SMI·5740 and Syncsort 
acquired oveJ 500 new users, 
the 5 4574P base increas~d 
by only Z, Hue to 313 users 
e;witchin topy sort IV4and· 
a-half aft r Jh ing used Re4 
lease 3 of -5740. 

Packages Aid 
TandemUsers 

(Cotltitlued from Prlge 24) 

cipated during data base de· 
~ign, th" company indicated. 

Enform reportedly produces 
reports in less time than con­
ventional languages such as 
Cobol. and its reporting op­
tions allow sorting and sum­
marizing of retrieved data as 
well a!. evaluation of built·in 
or u<,er-defined functions. 

De;cribed as d "nonproce-
dural language,·· Enform al­
loW'> uwrs to male queritfo 
with .. imple requt'1o!~ in En­
gli~h '>tall'mt'o!"" 

l.xp.&nd wi\\ t... fe-\t"u,"d in 
MoJf(-h lQ7Q .... Ith oJ <.lOr-tim'" 
/i'"t"nsl' fry ..,( .$JO.OOO pluo; 4 

mictt'oJE' ch.ugE' of .$J,sao 
rl" pfoc("<'sor in tht> nt>twork 
[nform will bt> aV,Jilabl~ at thE' 
Sdme limt> and will cost $7,000 
for the license ft>e and $ J ,500 
for the microcode f~ for each 
proc~sor 

TandE'm Computer .. , fnc. is 
011 19333 Valleo Parkway, Cu· 
pertino, Calif. 95014 
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'.0 .... " DHlVUY . 1"'/IIIIDIAn STOCK 

I) H /IIIONTH 'un OWNUSHI' 
J 6 MONTH L ! A~ I .. ,.' ... .• "~ 

fI142.5 . .......... l.l4 5 '" n1U . SI ............ I.ns ... 
fl1U . S. Me_ry ' ,5.' , .. 
f l1" lSI ",Itl. M.,. ' , I tS '" 
fI II 0 Prifth' ISO cn l,ns '" n n o MooI .... S. 2,lts '" 
fI 7U ASI 2 ." 5 '" n 770 110"'_ .... 4 ,475 ... 
11770 210.1 , ......... 5,415 '" o..- lJl o-I.sa l,OtS , .. 
o..-UIO_ '.O ',.U '" H ••• /tl ... 1400 Cit '" " 14oft'h ... 1 soo en 1, 14S '" OM. 0.-.1 1412 . CIT l, ns n. 
Dete 0.....-.1 o.,he, ", l.ns '" 001. Gmt U'2 110 en , .rtS , .. 



-
O!l COMPUTER.OIlI 

ex-DP Professional Wonders 

Tribulations of DBMS: Is It Really Worth It? 
By Jake Kirchner 

C\-\ \\ac;hm!jtlon Bureclu 
So you re a DP manClger and folks 

upstairc; get the idea thdt developing a 
comprehensive data base would be a 
great thing for the organization Just 
thmki08 of all that good information a 
few "hort programs away is making 
them dizzy with Bnticipation. 
"ust hope if isn't Monday when you 

get thc call. 
Ot <ourse, they say. they'll do the 

coding and hire the extra keypunchers. 
Of cou~e they' II cover all the expenses 
out of the executive budget. All they 
want, they say. is the uc;e of a pro-
8rdmmt'r now and theft. and probably 
only after the data base is complete. 

and they only need dn occasional, sim· 
pie, straightforward run, whatever 
that mean!>, 
50 of COUf$e you give in: what elc;e 

can )'ou do? 
\lVell, what can YOU do - and whdt 

you had better do if you're to have any 
future in that shop - is to disabuse the 
folks upstairs of some of those fanciful 
notions about the simplicity of compi!. 
ing and using that data base, let alone 
updatmg it. 

Because, after all, that's the key. The 
really big headache is keepIng the data 
base updated. Who is going to do it?ls 
there going to be a continual line in the 
budget for this task? {When you read 
"continual," think' forever," because a 

good data bas.e is !ikt> a good marriage.} what happens when that grant money 
The basic considerations in putting runs out (it always doe$ sooner or I.lter. 

together your own data b""e are the no matter what you \Ie heard about 
same as in every other DP project It glwernment !'>pending) or when the 
has to bt> planned caretuUy. and it ('<onomy ~loW"i down? 
must haw the backmg of upper rnan- The painful truth of the matter is that 
agement. It does not matter whether your fancy new data base might verv 
thc <;emor <1ccounting staffers are eagt'T w('11 be Iht' fir~1 thing to go. The reason 
to put together a computerized costing is !'>lmph:: The people who make the fi­
system if the comptroller has no inter- noll budget deci~iom almost never un­
est in it, won: support it and wont let derstand data processing, let alone the 
his staff spend time updating the darn importanl.:t' of updating the datil base 
thing, for which they pushed. 
Sure, it's flush now that there is a lot They holve a ment.,] picture of a com-

of big talk and even bigger money pleted system. Once it's set up, they 
floaling around. possibly' including think it will last forever And when 
government grants if your organiza· the budget iF tight. their thinking on 
lion qualifies for that kind of help. Bul updating dala bases is, Why "::oln't it 

~---____________________________________________ --, go tor another six months without 

really gelling out ot date? We'n get to 
il then. 

'60' l(lr'~ An.c 

So ask ho\\' Important this thing 
How high up is It backed? Ho", ofter. 

. wiU it be used? I~ there a real commit 
men/ 10 this prOJect, or is it Just d whirr: 
of !>OrnE' middle management '"genius' 
who thinkf he "-nows .. all dboll! com­
putf'rS- ;-

Management clout - that's the thmg. 
It' .. ~peoally crucial when the data 
ba!"oe IS to encompa .. " intormatlon from 
several or many or even every (talk 
aboul ambItious) dep.'lftment in your 
organiZdtion ('"Think of the interface 
po~ .. ibilitl~!'" the)' say). 

NTC ... been dlnlSnt'd 'NItti top DP 
MIIIIodlIes In ... communK.Ulons 
nrtwOfb detrtbuted proc;e-Ulng 
.net GMa bue ThHe e-xpelU 8t",. 
your Dr Of8M1U.atIOn noc onty r~ 

f G~I; IL6OOC'v~ 

What will happen when one or more 
of thO$(' d('p.utment~ gel!> strapped for 
manpower. has it~ budget cut or get .. a 
O('w manager who really doe~n't like 
DP or DP people - or if the depart· 
ment already hoi!. a manager who hates 
DP or ha~ no under<;tanding of how 
the DP de~rtmenl work~ or how 
muth work the proje<t will take? 
Then whatt' A lot of tim~ a manager 

will}to along with a multideparlmental 
proJec:t only becauc;e those above him 
wdnl it. order it or rf'quest it nicely 
emJUgh. Often il i~ ju!'.t a matter of de­
partmental comity, 

~12'>9.j..l go 

--

But all Ihal cooperation sure can 
brea"- down in a hurry. And then what 
do you dot' Send !.ome of your DP pee. 
pie up to the rt'<aicitranl department to 
beg to !-ee their manual records so you 
can update the data base? Will they 
ev(>n let you in? 

And what about the weekly routine 
- you know, that inventory report 
you're <iupposed to have out by Friday 
but the machine is down and Ihe pro· 
grammers are arguing among them· 
"t'lve<i about the football lottery and 

(Continut'd on Pagt' 32) 
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Gets Everyone Involved 

Prototype Seen Easing Use of DBMS 
By D~n Leavitt rather .than ',h.e limited.~udien~e ti,!,e5 and the scale of program_ oped six prototype scenarios or 

MUNICH C wSta~ Iha.' might utilize a specifiC ap~h. rnmg effort required. mini-samples of the kind of work 
. '.' ~many - ~iltlon. the prototype operation In addition, it gave manage- done by the user areas in the ~any mstallalLons begin 10 work Involved defini.ng a ,limited data menl the Opportunity to try spe- course of normal service 0 ra­~llh 1~~~S~ebman~gem~nt sys-. base, the relatlons.hlps between cific terminals and see for itself lions. A list of data ele::nts t'7s 

. h Y u51.n
g

{ e tec~- the elements, how It can be used what applications would bernas! needed to perform the scenarios 
;a~i~~y wbu'll IOhn"1 p',rtlcu air ~?Plhll- afnd how well the system per- appropridte for the production and to allow users to experiment 

' m y no De e orms. impl. I I' 'h. . . . 
b d h b ' men a Ion. Wit mqUlrles or to browse 
t est way to °h e)O h accordmg In part!cular, Kowalkowski and Initially the project was through the data base were com-
o t~ rese~rc ers w 0 recently Run~qUlst noted, the approach orien ted toward technical per- piled, 

outlmed a different app~oach, p rOVIded management with formances with h igh-volume, in- The proposed rolol e data 
K::~~k F. ~owalkodskl tif AT. proo,f of the concept's credibility, depth testing but was reshaped, base was to con~st o/foo ele-

ey~ nco an . E en C. confirmed the choice of Adabas after management review, to ments and 10 files enerated Ru~dqUisl told the Sixth Inter- as the DBMS and showed users place emphasis on testing in within four weeks ofgsoftware 
naltonalh ~~abah User~ Conf~d- and project staff how to work breadth to eva luate the data base AG training In reality the data 
ence, e ere In ml - with the on-line facilities. concept and its adaptability to base had 180 element~ and 15 Se~ember, about a compahy t~at But it also allowed the imple· the business environment of this filt'S and it took six weeks to 
us a,prototype app~oac to In- mentors to accumulate perform_ particular company. Com lete art I becauc;e of the 
btrodUClng the potenllal of Ada- ance data on such things as run- Project business analysts devel- PIC ',P dY p '25) 

as, the DBMS from Software 0" mue on Qge AG. 
ThiS approach exposed com­

pany personnel at all levels _ 
from top management to DP 
technicians and datd entry clerks 
- to the system, including give_ 
and-take discussions of the way 
the prototype was developed and 
how it worked. the researchers 
said, 

VAX at Heart of Workbench 
SANTA MONICA, Calif, _ A 

System incorpor.1ting Digital 
Equipment Corp. VAX-11/780 
hardware with Bell l.1boratories· 
Programmers' Workbench 
(PWB) and Unix operating sys­
tem softwa re has been intro­
duced by Interactive Systems 
Corp. 

The company involved in the 
case sludy was "a member of the 
services industry" that WaS get. 
ling away from a batch-oriented 
"IBM 360 generation" environ_ 
ment. The prototype was envi_ 
sioned as a means of cycling 
through, on a small scale, the en­
tire DBMS procedure for devel­
oping an on-line system. 

Offering facilities to people 
throughout the organiz .. tion, 

Designated the VAX Work_ 
bench, the turnkey system sup­
ports large-scale software devel­
opment and documentation proj­
ects. But when not being used for 
that, the hardware C.1n be used as 
any other VAX CPU, • spokes_ 
man said. 

available in the basic Unix pack­
age, the VAX Workbench can in­
clude a screen-oriented text edi­
tor, compilers. comprehensive 
text editing faci lities and a source 
code control system, An integra_ 
ted electronic mail system further 
eases development by Supporting 
interoffice communications, the 
spokesman no ted, 

Basic Hardware 

BaSic hardware for the work. 
bench includes .1 256K-byte 
VAA-ll/780 with a 67M-bYle 
disk drivE', a tape drive and an 
8-linE' multiplexer for use with 
Inlt'raclives Inlelot, an intelligent 

9,600 bit/sec video terminal spe­
cifically designed for text E'diting_ 

Software includes DEC's VAX! 
VMS virtua l memory operating 
system, which is said to give 
mu ltiple users direct add resSing 
to 4C bytes of memory. DEC's 
sta ndard Fortran IV Plus, 
VAX-ll Mac ro, Basic:-Plus-2 and 
PDP-ll Cobol are also available 
as no-cost options. 

The VAX WorkbE'nch software 
package integratE's the tools of 
Unix and PWB/Unix into thE' 
VAX/VMS environment. Th~e 
tools include the Unix Shell 
command-language interpreter; 
C, a block-structured program­

ming I.tnguo1$l.'· and 'YA( (_ \t'r 
"]Itn,lt},*" <. ·"'"1''/*,,· (<)m,.I1r,. • 
genf'Tdi- PU'PO--I.uVJu .• ~r ~f'":i. 
fication tool. 

In addition 10 the SOflwarr 

DG Enhances Software on Eclipse 
WESTBORO, Mass. - Data 

General Corp. has enhanced the 
software capabilities of the 
Eclipse data system family. 

An automatic segmentation fa­
cility for the firm's Cobol per­
mits the operation of extremely 
large programs, while enhance_ 
ments to Infos file management 
software broadens its use to ap­
plications written in the Pl/l, 
Forlran 5 and DG/l languages, a 
spokesman said. 

Running under DC's Advanced 
Operating System (AOS), the 
Cobol compiler complies with 
the Ansi 1974 standard, with all 
implemented modules at the 
highest level. The segmentation 
facility allows the execution of 
ver .. · large programs, whose 
me~ory requirements exceed the 
normal memory addreSSing ca­
pacity of Eclipse systems, the 
spokesman explained 

AOS Infos is a data base­
oriented file management system 
that provides multiple-keyed ac­
cess to information in a multiple 
terminal, batch or communica_ 
tions environment. The current 
extensions permit access to Ihese 
datd bases for applic.1tions writ­
ten in Pl/I, Forlran 5 and DGIL. 

"With these facilities, our users 
may choose from an extremely 
broad range of high-level lan­
guages, to select the one that best 
matches each application's re-

quiremenl, the spokesman con­
tinued. 

Support for access to the data 
bases through Cobol, RPC-lJ, 
Assembler and DC's Interactive 
Data Entry Access System 
(Ideas) was already in place and 
continues in addition to the sup­
port being introduced at this 
time, he explained. 
AOS Pl../, is based on the Ansi 

1976 PL/f standard. 
AOS Fortran 5 produces highly 

optimized code for fast runtime 
execution. Unlike many other 
compilers, which optimize only 
within single statements, Fortran 

s's compiler optimizes globally 
across the E'ntire program as well 
as locally within statements, DC 
said 

DC/l is an Algol-derivative 
structurt'd programming lan­
guage designed for .. widE' range 
of applications. DC/l is an ideal 
devclopm('nt tool for systems­
level software such as compilers, 
assemblt'ts, sort/merge and other 
utilities, the company claimed. 

AOS Cobol carries a one-time 
f('e of $4,000, while AOS lnfos 
costs SZ,OOO. DG said from its 
headquarters on Rt. 9. Westboro, 
Mass. 01581 

The turnkey operation can sup­
port as many a<; 4B prog' .. mmers 
concurrently .1nd UStr<; can both 
create and document large pro. 
grams for e .... eculion on large­
scale target machint's acc~sed 
through remote Job entry faCili­
ties, the spokesman asserted. 
The hardware in the Intt'ractivt' 

package typically costs about 
$250,000, whil(' thl.' soft warp 
starts at $75,000 for d basic Unix 
subsystem and climbs to 590.000 
for a typicill inst.dlation. he 
ildded from 1520 Cloverdale 
Blvd., Santa Monica, C .. lif. 
90404 

'UCC-42' Models IMS Data Bases 
DALLAS - The UCC-42 data 

base modpling system packagl.', 
now available from University 
Computing Co. (UCC), was de­
signed to operate as a utility un­
der all versions of IBM·s IMS/VS 
data base management system, 
according to a spokesman. 

The package is a facility to pro­
vide applications and data base 
administration personnel with 
practical answers to theoretical 
questions about the design of 
their IMS data bases, he said. 

Because it functions without 
modifications to existing sys­
tems, UCC-42 provides a cap.1-
bility by which users C.1n invesri-

gate alternatives that might oth­
erwise be ignored. the spokes­
man assE'rted. It can be used to 
design a n~w structure or to as­
certain the impact on other appli­
cations if a structure has to be 
changed, he said. 

The utility runs in batch mode, 
extracting data from production 
data bases according to user­
specified criteria and inserti ng 
the data in a predefined model. 
Thus, UCC-42 allows for the 

restructuring of data bases, the 
manipulation of segment types 
within a structure. the break­
down of large structures into 
smaller ones and the modjfica-

tion of segment lengths, he said. 
The package can handle physical 
and logical data bases, he .1dded 

Initial users have commented 
on UCC-42's ease of use and the 
'dramatic'· reduction in manu.11 
effort required to create and 
main!.ain accurate model data 
bases, according to the spokes­
man, 

Written in Assembler, the pack­
age reportedly requi res no 
changes in the user's software. It 
takes 10K bytes of memory plus 
the spacl.' needed for Ol/l and 
buffers, and it costs 54,200. 

UCC is at 8303 Elmbrook, P.O. 
Box 47911, Dallas, Texas 75247 
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For Networks, Queries 
'Expand,' 'Enform' Enhance Tandem Facilities 

specific network connections, 
Computing resourceS and 

datd bases in an Expand net4 
work are said to be location 
transparent to operators and 
programmers. In addition, a 
program resident in any sys­
tem in a Tandem network Coil\. 

access data resident in any 

other system, But these fea­
tures depend on directory data 
available at each multiple­
processor system site. 

CUPERTINO. Calif. - Tan- Tuffic on these nets is 
dem Computers, Inc. has handled with the aid of data 
cJddE'd softw.ue and net\',.'Ork· ba .. e directory information 
ing CdPdbilities to its multiple- that is stored at each system 
procts!.OT systems to allow .. ile in the network, the com­
users to link as many as 255 pany said. 
geographically dispersed sys- Expand dllows inquiries to 

tern"." be routed automatically to 

tion progums, a Tandem 
spokesman noted. 

Other Features 

As part of the Expand capa4 
bility, the Network Control 
Process feature allows net4 
work links to be reconfigured 
in the event of malfunctions in 

Tandem dlso introduced its 
Enform software, which al­
lows retrieval of dala from 
multiple files in ways not anti-

(Continued on Page 30) 

'Tiger' Enhances leL 1500 
The added capdbililies, cdolled datil that resides at remote 

Expand and Enform, allow sites using the best path <lvai!­
sites with Tandem CPUs and able, but this capability relies 
data b.J~es to be linked to- on previously programmed 
gether mto four-wire private- data in the system which de­
line or X_25 packet facilities. fines the location of applica4 

;::==================::;-] E. BRUNSWICK, N.] ICl, Inc. has introduced an 
entire range of modular ac­
counting application packages 

ent accounting and profes­
sional lime accounting, the 
spokesman recounted. 

.Ire available for S5.oo0 each, 
he noted. 
The Tiger software is avail­

able at Sl,ooo per module. or 
all seven modules may be pur­
chdsed as a package for 
$5,000, ICL said from Turn­
pike Pldza, 197 Highway 18, 
E. Brunswick, N.J, 08810. 

\ 

) 

Up to 20% MORl WORK out of 
your multi-programming 
computer system. 

~ JOMO ~ 
• JO MO loads the CPU tor 

maximum computer u.age. 
• Inform. the operator before the CPU is 

overloaded. 
• Rates each job n a percentage of the 

CPU's capacfty. 
• Indicates which jobs run together 

lor maximum usage. 
• Histogram report shows managemenf how 

CPU is being utiUzed. 
• extend your computing capacity without the 

addition of expensive hardware_ 
The most etticient jOb mil becomes the rule, 
rather than the exception 
Send lor complete detail, on JOMO - ,ob mix 
ophmizer. 

NEW UFE FOR 
1401 PROGRAMS 

CS-TRAN converts your 1401 object programs to 
COBOL for the mamframe or mini of your choice 
CS4 TRAN IS the only transtator that accepts your object 
programs, patches and all, yet allows you to include 
actual COBOL paragraph names and record dellni4 
tions 
Visit us at the Federal Computer Conference We'll give 
you the details, and your -Born Again- button If you 
can't make it, call or write Russ Sandberg_ 

C·S Computer Systems Inc. 
90 John Street. '\M\ York, "ltOOOll' 212'349--3535 

in support of broader use of 
the company's Serie~ 1500 
little Tiger" small business 
compute~. 

The systems wt're originally 
introduced early in the 1970s 
and de!>pite the availability of 
Cobol. Basic and Business 
Transaction Language (BTL) 
support and communications 
software, have ~n used pri­
marily as data entry systems, a 
spokesman explained_ 

With the introduction of To­
tal Information Gathering and 
Execution Reporting (Tiger) 
software, more users should 
become aware of the systems 
true processing capabilitie!>, he 
.. aid 

Tiger ~ftware currently in­
c1uJ~ module!> for accounts 
rl',:eivable. aaounh raYdble 
(mduding !o.JI,." .'II~aly1ii.~), In' 

v.IKln.ll K"""'r., ,.1,·.' ~.,.,.. 

" . rl, ,.' 

The 1500 little TIger hard­
ware - consisting of a CPU, 
keyboard , CRT. disk subsys­
tem and printer - costs less 
than $20.000, and additional 
or remote data entry stations 

XCS Program Controls 
Distributor Inventory 

cosl effecls of possible inven­
Planned Inventory Manage- tory policy decisions before 
ment (PIM) servke now avail. they are made, the !tpokesman 
able on Ihe remote computing said, 

LOS ANGELES A 

network supported by XerQ), A requirements planning 
Computer Servic~ (XCS) program is 011.;0 included to 
.. hould allow distributors to provide aid!> for such things as 
o;et cu!ttomer St'rvice levels and cash flow projections and re­
meet them with minimal in- pleni .. hment planning for 
ventory investm('nt . .Iccording produd introduction.:; or spe-
ll) .In XCS "rol..t"!omoln, ,-i.ll promou,m". he addf'd 

DMai\->to.1 .5 t'!opf'CI.Jlly Uk"-
11.11 to) lolr8~ d,o;flibutQlfo main- r'IM .In.! other di .. tributor­
' .• lInlng ('loOlf'n.ivl' Lnventories. orienlt,J "'t'rvke .. are aV.1i1.:1ble 
t'IM proJU(es munlhly re- ndtionwide on the XCS net­
potts induding 01 forecast of work. 
demand for each item, a list of Costs are related to use of the 
order points, l"Conomical order networks rtsources. the com· 
quantities and a tdlly of items pdny said from 701 S. Avia­
~Iow order points, tion Blvd" EI Segundo, Calif. 

DAYTON Ohio The C04 The system .110;0 Simulates 90245. 

001 compiler supplied by NCR ~~~~~~~~~~~~~~~~~~~~~~~ Corp, with the Virtual Re-
!.ource Execulive (VRX) oper4 
ating system for the 
company's V-8400 and V-85oo 
systems hdS recently beton ex­
ercised by the Federal Cobol 
Compiler Testing Service. 

The validation disclosed only 
a ' few discrepancies" in the 
several thousdnd - features 

te:,ted, indicating an - excep­
tionally high" degree of con­
formance with the Federdl In­
formation Processing SIan4 
ddrd , according to NCR_ 

The validdtion program was 
developed several years ago in 
order to confirm that com­
pilers being brought into the 
federal inventory did, in fact , 
comply with the American 
National Standards Institute 
specifications for the language 
- or to show where they failed 
to meet those "specs," an ob­
server added, 

NCR's Cobol compiler was 
built to the 1974 Ansi specifi. 
cations and intended to oper­
ate under VRX, which the 
company said is capable of 
handling 35 programs at the 
same time. 

Available for 
short term 

lease. 
370/145 

370/138, /148. /1 58 
3031, 3032, 3033 

Let Greyhound demonstrate cost-savings for 
you while meeting your computer needs. 

800·528·6113 
~. 

GREYHOUND 
COMPUTER CORPORATION 

GREYHOUND TOWER. PHOENIX, ARIZONA 8son 
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The simple e,-pedient of formally 
defining the prOle., .. .IS the b.I.,ic logi. 
Coil unit in .I .. y ... tem. bounJing its 
(dPdbilitie-; anJ then builJing an op· 
erating "yslem that effectively man· 
axe .. ,>uch proce<;ses leaJ~ u ... to a pow· 
erful programming environment. \"\'e 
Cdn now write muitiu.,cr .'pplicalion .. 
Ihat fun in a multiu.,kinK, multipro­
(e~ .. or environm('nl whi le concerning 
ouro,elve .. only wilh the problt'mo; of a 
.. ingle-u .. er, .. ingl('-threaJ dpplic.ltion. 

IN DEPTH 

Part 4: Survivability 

medi.udy, Equally important are the 
p.uh ... to all component.,: if one path 
faib there mu .. t be an alternate path 
10 that component. For iMlance, if the 
pwcc<;'>Or to which a uo;,er s terminal i" 
lOnnc<ted fail .. and he has no mean~ 
tll be o..onnC<:teJ to another proce.. .. or. 
tllen ... o far a., he i .. concerned the 
",y .. tl'm ha ... tailN, 

Thi .. h .. aJ ... to the concept of Jual· 
rOrll·(1 d('vice~ in which edch device 
nmtrollfr ha .. Iwo porI!>, edch of 

PR INTER 
CO~TROL\"EJt 

)...n\lw" Ihi .. Therefore. intcrprocess 
m(' .... ages conldining ddta to be 
rrintw on the printer arc routed to 
llit' pnnter l iD proce!o!o in Pr()(e!...,or 

" Then:, cUe "everal fdilur~ that could 
l,lU"l' thi .. path to the printer to fail. 
5pt'(;ific')Uy Proce-. .. or A could fail. or 
lo~1C in the printer (:ontroller port 
lUnnCl.teJ to Proc(" .... ur A could fail. 
In Ihl' former (""'t'. Iht' operating .. y .. -
It-m wl.mld r(,oIli/t, the f .. i1ure of Pro­
c~"<H .. \ olnJ tr.m .. fer owm·r .. hip of 
the prlnh:r h) PrOl{' .... or B. in the latter 
(.I~I!'. tht' prinlt'f I/O proce-~ would 
Jelell the h ult in the conl rollt'f and 
Iran"(('( ol'l.'nf·r .. hip to Proce~!'M 8. 

In ('illwr t'H'nt. .. ub"f'qUenl In 

/Cll'h)(.t'!o" pnn/t'r 1ll('S .. d.':'('" .In' ~ent /0 

1\,,: plInh'r (10 pax~'!><:> m PI ..... ~\ioOr B. 
ThcH·ilne. proviJ.\nv.. the arrhc.atlon 

Tlli~ 15 tilt fourth rrI .. t~lImtflt in ~ 
Ji~,..ut St'r1U , 

I'W~I:§S is \\nllen to reis .. ut'.an 110 
n~"s.lge in the ('vent of an error. Ihe 
L!ilure 01 d rroc:eSfoor ... Ir 01 J('vice port 
10; inJt'"l.,J Ir.m"rdfent to thl' u ... cr inso­
far 01" hii dCee .... to th.at deviu is con· 
It'rn('J, 

Figure 4·' 

LnftlrlUndlely , in .Ill del'in'" th('re 
dT(, .. impl(',- poinl~ of (ailure Ih.lt will 
Illldlly femov(' tlMI Jl'\'ice (rom "('rv, 
it(', I-- or in<,tdm'e, the fdilure of d 
prinl('r molor, or even common logic 
... uch as a line drinr in the printer 
~-ontroller , will di"'dble the printer 
Thi .. ~iln only be overcome by tOtdJly 
Jup!icdting thf device dnd. its control­
ler dnJ nla!..ing provi ... ion in the sys.­
lem for rerouting work dway from the 
failfd J('vice to cln dlterndte device. In 
tn(' Cd"'e of 01 printer. for inStdnce. d 
"llphiqiccl:teJ spooler would queue 
work for all printers on Ihe system. If 
a printer failed il would simply be­
come unavailable to the spooler, 

The multiproce~sor aSp«:t clllows us 
a further exten.,ion of the .. e capabi!i­
lie .. Since Ihe ... y .. tem now has at teclst 
two prOCl ssor<" and. .,ince we have the 
option of adding two of anything el~e 
that might be critical. we have the 
opportunity to ma!..e the syslem 
highly fdult-tolerdnt. We can credte 01 

.. y .. tem thai will survive any single 
fclilure .:IOd many caH'S of multiple 
fdiluTes in Ihat il will continue to per· 
form ~unctionally the same in the face 
of Ihese fdiluTes The u<;er may nolice 
d loss of cdpacity or responsiven('ss, 
bUI will not lose dny of hi .. capclbi li­
tie." We witl see thd t the structure and 
mdndgemenl of proces~es plclys cl big 
role III achieving this goal. 

Ilardware Duali ty 

The firs I step in dchieving survivd­
bility i .. hardwdre duality, If a critical 
hardware component fails, there must 
be dnother one Ihdt Cdn be used im-

which coin be connE"Clfd to 01 "ep.ardte 
pn)(e"'-.or. At anyone time, one of the 
port .. i .. being dcti\'ely u~ed and the 
olher i .. dormant. pJdying 01 backup 
Tole. The proc~sor connected to the 
dCtiV(' port is said. to 'own the de· 
vIce 

As .In e,-ample, Figure 4-1 show .. .a 
JUdl.ported printer. The prinler (.a 
normd!. everyday , single-ported 
printer) is connected to a conlroller 
thai can be driven eilher by Processor 
A or B Vid two independent ports, 
EilLh of these processo rs runs an I/O 
praces .. which controls the printer via 
II .. connected port (remember tha t an 
I/O process. must reside in Ihe Sclme 
proce.,c,or to which the device is con­
ne(led), rroce~sor A currently owns 
the printer dnd the operating system 

wnich would continue to despool all 
lVor\... to the remdining printers, In 
mdny Ccl~e .. , the Juplication of cl de­
vicc i~ nOI l"COnOmicdlly Justifiable, 
anJ ..... ork for d failed device is simply 
held unlilthe device once again be­
n.)m(' .. dvailable. 
There Me Iwo Cdses in which the 

conlinued opercltion of the device is 
every hit .1., importdnt as the proces-

(Cc;lItjml~d on /PI Depth/WI 

By Wilbur H. Highleyman 



SURVIVABLE SYSTEMS 

(Collt ;IIued from III Depth/9) 
."ors them-.elves. One of thesE' devict'S is 
Ihe interpr<Kt'S!>or bus. without it. aU 
paths but Ioc.:al path!> within a procl"S­
!oor are lo",t. Therefore, this bus must 
bt> du pil',t'd 

The other cast' is disk files containing 
c ritical data bast'S and system filps 
(program dnd process images). If a 
di5k contdin ing one of these filts goes 
down and there is no altern,He, Ihe sy:;­
tern dots down. Totally. Furthermore. 
Just having a backup disk is not .. atis­
factory. It must contain com pletely 
updated files. that j<;, it must be d mir­
ror image of its partner. As data comt'S 
in that updates one disk of a " mirrored 
pa ir: it must also update Ihe other 
di .. k. 

Figure 4·2 show!> the configuration 
for a mirrored disk pair. Three levels 
of mirroring mar be u~ed: 

• One controller .md two disks (Fig­
ure -1-201). However, if logic common 
to both disks fail~, then dCCt'SS to both 
disks is lost, 

• One con troller per disk (Figure 
4-Zb). No single failure will prevent 
dcceS5 to the data. 

• DUdl-ported disk devices con­
nected to dual .. ported controllers (fig­
ure -I-2c). Thi .. adds .In ddditiondilevel 
of redunddncy to the mirrored pair. 

There is an important utility that 
must be available to support mirrored 
files if they are to be truly effective -
.In on-line disk copy utility to be used 
when a disk that is pari of a mirrored 
pair is to be returned to service. When 
a d isk unit fails. the files are now bei ng 
handled by a simplex di~k. When the 
disk is repdired or repldced with a 
spare dnd i~ to be put bdck in the sys­
tem, it must be brought back to ils mir-

W.rnl you of Wilter le.k~ in .wb-'foor Wiring 

are .. , --f;";':~"r-";:::J • Produon. loud. 'n t lllf"m IU M I .'.m W,.,." ~j, 
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de Irn " J m.tl' i4l1jullt .,jjH II"" s, -url/ie.f i tt lIeh SI<Jle. 

John Muir & Co. 

• 
rored condition - that is, conlain an 
exact copy of the other disk - even 
while further modifications a re being 
received for Ihdt data T hat is the job 
of the on-line dis\... copy utility - to 
copy one disk to another while at the 
Sol me time ensuring that file updates 
are kept current. 

To summarize ha rdware duality, Fig­
ure 4-3 (on In Depth/II) show~ a sim­
ple system with a terminal. printer and 
mirrored disk pdir. Figure -I-3a ~hows 
how these peripherals might be confi­
gured physically. Figure 4-3b show., 
the logical proce"'!; configurdlion as it 
""Quid interact wilh .In application 
process, Primary paths are shown as 
solid lines , backup paths as dashed. 

One finar point should be made 
dhout hardwdre duality in 01 survivablt' 
system_ Duality is fruitless if a failed 
device cannol be repdired and returned 

P~OCES'50R A 

OIC::K: 

In 

to service while the system is running 
(this led to the need of an on-line disk 
copy utility for mirrored files). There­
fore , any piect' of hardwa re - includ­
ing proces<tor. buses, devict' control­
lers. power supplies, even fans - must 
be capable of being removed , repaired 
or replaced dnd plugged back in while 
power is still on the system and with­
out inducing 'glitches ' in the system 
opt'ration, 

Software Duality 

Ju.,1 .IS each hardware unit must have 
.I ba<:kup, so must each software unit, 
or prOC(>5S Should the proces..ar in 
which a process i~ running fail. then 
that process will c('aloe to exist (and the 
capabilities it providps will be lost to 
the user) unless a spare process can be 
'switcht'd in. ' 

(Colltillued all III Dr!pth1l1) 
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(L '1fllllllld /'0111 III Dt'l'lIl/ IV) 
Th (('quires Iwo t"dpdl">ilities uf Ihe 

p roK, 
• It mu~t b~ able to u~atl" a backu{'l 
'P" "f itself in another pn)("~r 

wI 'nt'v{'f It is "'-luted Of has ta\..t.'n 
UVIt". fr~.m .l,,\llt-J prOCMS 

• It mu .. t b. able to keep ils. backu.r 
informed of whdt II is currently Joing 
(I)r Instdnce. whdt \Tdnsa,tion it Is 
.. unently working on) w thdt the 
b.1(l..up (.In ,-ontinue its work unint~r· 
ruptN should the primdry proc~s f"il. 

8.u:kup Process Cre.ltion 

let u .. fir"l (onsld{'r the cr("dtlun dnd 
mdnd~('m("nt of the bdckup process. 
"""ume thdl PrO(e .. ~ A hd" bet'n 

2 

2 

4 

ne.tIt'J Ont' of the firtif thjng~ Pro f'SS 
.-\ Jll('S Ii '0 tl qut'~1 the oper.Jfing sys 
tt-m [) cU.Jte d Nl}.;IIP ('opy of it~ll in 
';U'\U\h~f "nX~()f. 'W(! "",m ..... U ,hi'" 
ba(\.up '~tDCe ... s X \t has the un:t. 
namt ., .. l'rO(HS ,\ but 1'50 C1U'~ and 
runs In a dili4 fent processor "de 
tet Is that t IS the NI,;\,.UP <bttau~ it 
"an s,('n~ th.lt Is ~Tolht'r ahe .. dy .. 
Isis) and mrmJiatclY calls" monator 
prcx.t>JuTr tC~tckmonitor In th Tan 
Jem Coml"uteo s, Inc sysfl"m) that .s 
r~ronsik>lt' for monitormg the pr 
m.lry process and 'aLing ave en the 
rvent 01 primAry f.Uua. The- monitor 
rrocPduTe s provid~ by tht' opt''I'almg 
sy!>tt'm 

JUS! dS tht' OpNetlinK "n!em must 
kntlW of Pnxl"Ss A III Ihetllt c.n roule 
intt'rprOleSI messdgl"5 10 II, so mU!'1 it 
know etPuut Proo:'!IS A A .. we di~ 
cu .. s('J urii{,T. it know .. etpoul Procesl' 
A etnd all \llhN proc('ss.es in thl' .. y .. tem 
viet the prou",' diredory. a copy of 
which Is mainldinN In edch phy~ic:al 
rmcessor let u<, now ('xlend Iht' con· 
t-epl of the pr()(es .. directory to the 
pnx-r-.s petir directory (prD). The PPD 
conldin .. the net me of e.u-h proce .. ~ the 
proces .. or in which Ihe primdry i.; run­
ning etnd the proc~"Or in which the 
backup. jf dny, i .. funning. Figufe 4-4 
.;how .. a part of et typical PPO. 

A .. Pron: .... A is performing its duties. 
Ihe orerdling .. y .. lem roule~ all in­
lerpnx("<O" m~~ag(".; destined for Pro­
c("!;" A 10 it. However, .. hould Proc("!' .. 
A (dil (mo!ollikely be('duseof a proces· 
.. or (dilUTe, bul possibly becdUo;e of d 
.. oftwdTe fault thdt causes the operdt­
ing sy<.le m to dbort it). the operating 
!'y!>lem will look in the PD P dnd find 
that PToces.; A in fdct had a backup. It 
wiJl .. end Process A: whdt appears to be 
dn interproce5!' message indicating the 
PrO(e .. s A ha5 failed and the reason for 
its failure (processor fdilure, aoort or 
whatever). This cau!'e5 Ihe opt'fdling 
.. y .. tem in the Process A: processor 10 

(Co"tilliled em /" Depth!14) 
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there's only one button to push for 

We're General Terminal Corpora­
tion. GTe, for short. 
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lofoton Incorporated, we've come 
a long way by pushing all the right 
buNoos for our customers. 
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fangled innovations in the spirit of 
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So if you're ready for all these 
things today. and more to come in 
the years ahead ... you don't have 
far to go. 
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(Cotltinued from In Depth/11) 
schedule Process Ai that is, put it on 
the ready list). Further inlerprocess 
messages for Process A aTe now rouled 
to Process Al for processing, and the 
system survives. AI this point. Process 
AI may create its backup to protect it· 
self from further failure. 

Figure 4-5 shows a typical life of a 
process in the presence of a processor 
failure. A Ihret'-CPU system is shown 
in which Process A is created in Pro­
(('ssor I, it creates its backup A' in 
PrOl:esSQr 2 Later, PrOC~50r 1 fails 
and Proc(";s AI takes over. cre.aling its 
backup All in Proct>Ssor J. Subse· 
quently. Processor 1 is repaired The 
system could be left a5 is. However. in 
this case it is desired to restablish load 
bal.ancing. Therefore. Process AI+ 
stops its backup AU .and recreates a 
backup A in Proces!'Or 1. It then 
switches control to Process A. re!>etting 
the sy~tern to its initial configuration. 
As can be seen. a variety of strategies 

c.an be employed to ensure system sur· 
vival in a degrading system. Load 
.. hating should be dn important ('on­
sideration in the strategy. The iIIu~trd' 
tion hd~ shown how a process can 
ma~ ilself frum anI!" processor 10 .In· 
Olher by crrali"B" bolckup in thl new 
pnx.sWJr and t~n S""'II,·hu't,8 pori"" ry, 
I> L.':f' ",If"'!' n", urdblll!y I lUL1 t>­
.,I~ to dynamiCoilly b .. Lncor he lo .. d 
In • mu\tiprocif~sor 1ty"tem e-Ither un 
dcrr opefatOt control or unde-r the- n­
flut'N:e of ",orne- mOnitoring PIO!.""'. 

Checkpoint M essagE'S 

Having a b.ackup proc ..... to switch to 
in cue of a proc,,<,s failure IS " .. <;ential 
to 'iourviving. Howevt'r. if the- sptt'm l'io 
to perform functionally the same in 
the event of a failure. the backup pro· 
ce55 mu~t take ovt'r where the primary 
left off , this means it must know what 
the primary is doing. 

Going back to our discus!Coion of pro­
ces", structure, this is done quite sim­
ply as the re!Coull of one of the charac· 
teri<;tics of the structure of a process. A 
praces<; conldins a code area and a data 
.area. The data area comprises global 
dat.a dnd a stack that is used to nest 
pr(Kedur~. pa"s parameter." between 
pr()(edur~ and hold temporary data 
needed locally by .a procedure. The 
state of a proce'ios is determined by the 
stale of it." d.ata area, Ihdt is. give two 
like proces~I'"S (two proct'"5S~ with the 
same code area) the same data dre.a 
(and mvironm"nt). and Ihey will per­
form identical function<;. 

Therefore. if \O\e could somehow 
maintain the dala area of the backup 
proces'io so that it is identical to the data 
area of the primary proce<is. then if it 
slarted up following a primary process 
f.ailure. it would behave exactl ... the 
same as if it were the primary pr~e<;s. 

Unfortunately. the system load that 
would be imposed by constantly up­
dating the backup's data area pre· 
eludes such an approach. However, it 
is necessary only that Ihe dala areas be 
identic.al at ceria in critical points in the 
process s execution. For instance. if 
the ddta areas were made identical im· 
medi.ately following the receipt of a 

In Depth/14 

tranSaction to process, then if the pri· 
mary failed after parlially processing 
the transadion. the backup wou ld 
start at the point at whith the transac· 
tion wa<; received and would reprocess 
it. In many applications, this would be 
acceptable. 

The backup's data area is updated via 
a mechanism called '"checkpointing .• 
This is simply an interprocess message 
sent by the primary proct>Ss to its 
backup, the confents of which are the 
current contents of the data area. like 
otht'r interprocess messages. the re· 
ceipl of Ihi!' checkpoint message by the 
backup process caust'"5 it to be sched­
uled to run. A.s described previously, 
the backup process i." executing the 
monitor procedure. this procedure will 
receive the checkpoinl message and 
store it in its data area, thus updating 
the data aTea as desired. Updating the 
data drea includes overwriting the 
slack. 

But the monitor procedure is also us­
ing the stack. !-o doesn't this destroy 
thdt procedure;' It would if the monilor 
pron,dure used the normdl proces" 
.. tdck Th"rdtHe the monitoT prol"('­
JUtt' must nealt'" • pst'udo·.,.tdcl.. OUI· 

"IJt' the "'Inge at the process;." ddld 
.. u· ... ""hrte II t-\'on'l get )ve"written. 
~in.,.e Ihe monilor rrocrdu e I' re,llly 
P.l.I' o( Ih~ llPfr .. llog y te:1\. It c n 
pt.ay till" kind of s.me 

H Primar)' FoIi!!> 

~hould tlu.. primary procns subS(". 
quenlly fail. the rt'"Ct'ipt I)f a sy .. tem­
gent'tated mess.tgt desnibing that fail­
urt (a" Jeicri~d previously) will Cdu~e 
the ml)nitl)T procNure to Klurn to the 
main flow of the process at the last r~ 
,eived ,hKl..point. That i .. to say . the 
b.acl..up proce;~ t.kes over and stdrls 
e .... ecuting according to the last ,heck­
point. 

But how dO("'; the monitor know spe· 
cifically which in<;truction it is to start 
executing~ The progrdm counter is not 
put of the data area and is therefore 
not sent over a~ part of the checkpoint 
mes .. age. Thi .. IS handled Vid the last 
..tdck marked in the stack in the data 
area. E.ach '>tdck marked indicates the 
place at which the current procedure 
was called and Ciluse" the current pro· 
cedurt' to return to the in5truction fol· 
lowing its ",II when it has completed. 
The stack mdtker also conl.ains the 
proce"sor environm"nt to restore upon 
the procedure ' ~ return. 

When a proce~ .. w.ants to !'end a 
cht'Ckpoint mt's"age. it dot'"5 "0 by call· 
ing an opt'rilting system procedure that 
tdkes care of dctually issuing the in· 
terprocessor me<;Sage. Therefore. the 
last "tack marker on the check pointed 
slack wa .. placed Ihere as a result of the 
call to the checkpoint procedure, and it 
point'> to the in"truction in the applica­
tion program following the checkpoint 
call. When the monitor procedure 
want'io to turn on tht' backup process. it 
simply executes a procedure return ac· 
cording to the last stack mdrker: that 
is, the b.ackup process will lurn on at 
the instruction following the check· 
pointed call .• s if it were exiting the 

(CollhrlU.ed on III Depth/16) 
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BACKUP PROCESS 

(Continued from In Depth/J4) 
checkpoint procedure. This is illustra­
ted in Figure 4-6. 

! • Receive Tr.nSillction 4-1 
1 I 

The checkpoint procedure also re­
turns with a status condition. This sta­
tus condition normally indicates suc­
cess when the primary process is run­
ning. However, if the backup process 
is turned on, the monitor procedure 
forces an error status that indicates 
that the primary failed and why. This 
allows the backup process to perform 
special takeover logic, should any be 
required. 

,",on I tor 

I 
~ 

Receipt of 

Prl .... ry Failure 

HeSS'ge 

Chec:kpol nt It 

·1 
Edit Tr.nSillctlon 

1 
Post to Tr.ns.ctlon File 

1 
Return Response 

1 
Wart for Next Transaction 

I 

I 
I 
I 
I 
I 
I 

In actual practice. it is usually not 
necessary to checkpoint the entire data 
area. The global data often contains a 
large data base, whereas the stack is 
typically small. Since large (multi-K­
word) checkpoint messages would rep­
r~enl a large bus and processor load, it 
is advantageous to send over just that 
part of the data area that has changed 
since the last checkpoint. This often is 
simply certain elements of the global 
data plus the stack. 

L ___ ......l In '>Orne cases, it may not even be 
necl'Ss.uy to checkpoint the stack. If 
c~rtain me~ .. ages simply update inter­
nal param~tt'r!i. it is nec~s.uy only to 
proc:e'SS the' mt"S$,It:e. update' thost' plr 
rdmc'let. and IhFn d"ll'(Io.f")inC tht' 
ChI118"J J.ld In ,hi. c;lM' thl' .11'·10. IS 

Unlred Computing's FORESIGH~ and 
INFONATIONAL QI are proven perform, 
er> In rhe bUSiness and finanCial arenas. 
And now borh are available on a yo, 
nery of mini compurer> 
FORESIGHT IS on execunve manage­
menr, planning, and reporting tool. Ir 
IS used by hundreds of componres, In­
cluding more rhan 150 of rhe " Farrune 
500" com ponies 
INFONATIONAL IS a comprehensive, 
easy-ro-use, highly fleXible and fully 
Inregrored accounting sysrem Ir> mod­
ules Include General Ledger, Accounrs 
Payable & Purchase Order, Accounrs 
ReceIVable & Soles AnalYSIS and 'FIXed 
Assers 

Financial Modeling 
FORESIGHT IS a powerful managemenr 
rool used ra aSSlsr key personnel Ir' 
making fasr, occurore and effecrlVe 

® 

finanCial deciSions. Ir allows manage­
menr ra spend more rime analYZing 
alrernarives and opporrunlfles 
FORESIGHT asks rhe quesnon 'Whor 
If.''' In such arees as srroreglC planning, 
cosh requlremenr planning, caplral 
budgenng, cosh managemenr and 
managemenr finanCial repomng. And 
Ir IS Inregrored wlrh rhe INFONATIONAL 
Generar Ledger 

Generol Ledger 
The General Ledger furnishes rhe Infar­
monon required ro manage day-ro-day 
operations as well as rhe information 
needed ra make sound bUSiness deci­
Sions abour rhe furure Ir Includes a 
comprehensive budgenng module, 
and IS Inrerfaced with FEDTAX QI A pow­
erful fleXible reporr wnrer allows man­
agemenr ro generore whorever 'cus­
ramlzed" reporrs rhey need 

• 
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not checkpointed, so backup process­
ing would resume at the last point at 
which the stack was checkpointed, 
railwr than at noncritical checkpoints. 

Checkpoin t Strategies 

The basic concepts of survivable pro­
cesses are quite straightforward - cre­
ate backup processes and keep them 
informed at critical processing points 
via che<kpoint mes<iages. Checkpoint­
ing doe<i repre .. ent a significant system 
load and should not be used casually. 
Ch(>(;kpointing strategies should be 
carefully thought out In terms of 
minimi7ing tht' num~r of checkpoint 
me%ages and chl'Ckpoint lengths , 
while achieving the dt'gree of fault 
tramparency desired in the system, 

More important. the-c;t' strategies 
mu .. t be establisht.>d as part of the de-
sign of the proce .... It is not sufficient 
to implement .. implex proce5c;es ini­
tially without giving thought to sur­
Vivability and then worry about where 
to put the checkpoints later, This can 
ICild tll a prQ(:cs!t organization in which 
the ,heckpointing task burden i., so 
large it cannot re.lli~licdlly be carried, 

Let m e'plore variou., Ie-vel.. of 
theckpomlinjo;. A .. we have- "aid. the 
It·ve-Illf chN kpolnting .. hou lJ bt· com· 
mt'nsurate wi th th.t' It'vd of fau lt 

n -
I 

- .... L -
Fixed Assets 

transparency desired, Consider an in­
quiry application in which the opt'ra­
tor enters an inquiry, a file is searched 
and data is returned to him. In mc1nY 
situations, it may be qlli!e reasonable 
to ask the opera tor to reenler the in­
quiry in the rare occurrence of a sys­
tem fault that has interrupted the in­
quiry process. No checkpoinling need 
be done at all; should the backup pro­
cess find it has taken over, it might 
simply send a repeat request to 011\ op­
erators, not knowing which ones had 
active inquiries. 

An even better situation is the above, 
but one in which the terminals buffer 
the inquiry and pass it to the system in 
r(''>ponse to a poll. In this case. t~ new 
primary process n('oo only poll all ter­
minals , those with unanswered in­
quiries would retransmit those in­
quiries for reprocr;sing Full r.1U1t 
transparency hots been achieved with­
out che(;kpointing. 

However, if it i .. not de .. irable to re­
quest the trano,a(!ion again from the 
operator once it h4l0, been rl:'<:tived. the 
process can checkpoint it ac; soon as it 
receives it ,md thtn procet.!. the in­
quiry, In thi!> ca.,e, it the proce .. ., fail!'. 
the J:.dck up hds the tran!.adion and 
will rerroct'<>o, it without hclving to reo 
quc~t if dgdin The operoltor will n'. 
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ceivl' a response without ever knowing 
there was d fault. 

In this cao,e, if a failure occurred after 
the system had responded to the last 
inquiry and before it had obtained the 
ne,t one. the response to the last in­
quiry would be retransmitted to the 
operator .. ince the transaction is being 
totally reprocessed. If this is undesir­
able. a second checkpoint is required 
following Ihe return of the inquiry re­
spon.,e. 

File Updates 

Unfortunately, applications usually 
aren't thi .. simple. Typically, a transac· 
lion j<i used to update a file The sim­
plest case of this is when the transac­
tion is simply logged 10 a transaction 
file for later processing. In Ihiscase, all 
of th~ aforementioned strategies hold. 
If tht' operator or terminal can be re­
qU(· .. tt'J to resubmit the transaction. no 
chttkpointing i!o required, Otherwis~, 
the transaction should be check­
pointl'd when it is received 

In .111 of the~e CitSe5. it failure could 
C,lUSt the trdnSd(tion to be logged 
twice. Often the processing programs 
(.In hdnJle the Cd!Oe of duplicat~ trans­
dction~ (tran~aclion;; may carry st'rial 
numJ:.er ... for in5tance). I f this is not 
t<) /erolb/I!'. then (d~ above-J the p rex:t'!>s 

should checkpoint following the log­
ging of the transaction to cause the 
backup to pick up at this point. 

Often, however, the transaction is 
used to perform an on-line update of a 
file. In this case, a record must be read, 
modified according to the transaction 
and then rewritten. Whether or not the 
transaction was check pointed when it 
was received, it is imperative that it 
and the record be check pointed when 
the read of the record has been com­
pleted. Otherwise a double update 
could occur (unless this is allo ..... ed). 

Con.,ider a tranSdction that contains a 
count which is to be added to a field in 
a record If the transaction is simply 
reprocessed following a failure. it 
would be added again to the field if the 
first transaction had completed. How­
ever. by checkpointing the read record 
and .\!t<iuming a failure after the trans­
atlion had been compltted, the backup 
prOCh" would continue from the point 
at which the read had completed It 
would add the tr,:m<;actioncount to the 
origin,,1 field and return the record, 
ovt'rwriting idenlil"al data left behind 
by Iht' primdty proc('<;s. 
So far a .. Irdn.,iKtion proces<iing is 

nmcerneJ, Ihis is the case of most gen­
('roll interest and is !Ollown in Figure 4-

(Ccm/illurd Oil In D,plh/J8) 

-n L r-1- n ~® 

,.., 
_ \-IL... '-

,..., 
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For more informotion 
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This module IS deSigned ro help you 
roke advanrage of rhe loresr rox leg­
Isiotion Ir fearures full rronsfer capo­
bllitles, Invesrmenr rax credit ond 
recaprure, depreCiation of borh rox 
ond corporare bool<s. (even If unique 
depreCiation rules are used), and 
auromatlc switching ro srralghr-line 
depreciation ar rhe optimum rime 
And rhe sysrem has an optional Asser 
Depreciation Range module A flexible 
reporr wnrer allows you ro generare 
reporrs for your speCial needs 

fleXible reporr WrITer option, IT can gen­
eraTe any cusTomized reparrs you 
need And The Purchase Order module 
prOVides a full range of rracl<lng, 
maTching and reporTIng capobilltles. 
Accounts Receivable & Soles Analysis 
The AccounTS !\ecelvable module re­
duces COSTS while maximiZing profiTS 
You derermlne profitable marketing 
plans rhrough expedlenr reporTIng on 
your produCT mix, by canrrallll"g collec­
Tions, optimiZing cash flow, and prop­
erly reporrlng soles STatiSTICS. 
More Technology from 0 
Communicotions leoder. 

To find our how FORESIGHT or IN­
FONATIONAL relore ro your mini, mail 
rhls coupon ro, DlTeCTOf of Morl<etlng. 
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rrol The poyables process Or. WITh The 
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(Co"tilzued from In Df'pthI17) 
7. The first checkpoint is needed only 
if the transaction cannot be rtquested 
again from the user. The middle 
checkpoint is needed only if iI double 
update is nol dllowed. The last check~ 
point i!<O needed only if a repeal re­
spon"f' cannot be tolerated. 

Moc;t processes, whether they deal 
with transaction processing. extern.1! 
event contra!, communication sWilch­
ing or whatever. can be framed as sub­
set .. of Figure 4-7. Therefore, we can 
~('(" tholt the usual worst ca~e for a 
transaction is thr~ checkpoints. 
It i~ important to minimize the num­

bE'T of checkpoints because of the sys­
tpm overhead they creale. Sometimes 
no ched.point-s are required. It is very 
often po .. .,ible, and should be .. general 
Je .. ign goal. to design the system so 
that no more than one chKkpoint per 
tran.,dCtion is required . Howe .... er, can· 
51Jeralions to allow this often range 
throughout the system, from ~perdting 
rroceduret (r~n!ering a transaction) 
to termin.J!s (block trAnsmit. ignoring 
unt'\pt'l..'It·J responst'!» 10 processing 
(unt lion, (det«:ting ,md isnoring duo 
pI14'.lk' tr.lnSKtions). Then(fJn. 'he 

dr,rrm;n.fll1n 01 ch«J..poin' .tr.tcsiet 
Mo~, n 'he UTy r~rly ,tAS" 01 d~ 

'n J I. t " candiJ.k for ./kr • 
<...htc:\.poin\1n,& \·,UlI.'W. 

\'\N\~ lhl! b.\~ ~onct'p\,. of C1\1K .... · 
polntl~ .f"!' fll.irly nui.ght(O' ..... Hd, 
tht:TC .art' .. E'rtain \r.lps into which one 
un ta\l We will mention a few hl!re. 

One ohYloUS problt'm can occur if 
multiple proce~<;t"S are updating a .. in· 
gle file in a checkpoinled application. 
Keep in mind that a cht'Ckpoint fol· 
lows the read of a record. assume that 
he chcd.pomt following the rewrite of 
.:he rt"Cord i.. deemed unnecessary. 
ProcfSS A updat~ d given record. 
Shortly thereafter, Proce..s B succ~s· 
fully aJds other datd to that record. 
Tht'n, before it is asked to do anything 
e.se. Process A fails. Its backup re­
sumes at the last checkpoint. reupdates 
the record (a copy of which WdS passed 
IT\ the chKkpoint mpssdg~) and re­
writeo- the rKord. Thi!i overwrites the 
rKord last written by Process B; Proc· 
e-~i B .. update is lost. Thic, occurs eve-n 
though the file wac; prope-:rly locked 
during each update. 

Checkpointing .litter th~ write lan 
,avoid Ihi~. but adds overhe.d. There· 
fore, it is often d('!;irable to have a 
Kivcn Iile updated by a .. ingle process 

the datd ba.-.e manager for that file. 
Another problem is windows.· ' A 

window i!i a brief interval during 
whic"h. if a fault should occur. data is 
los: (H oP<'r.ltion is indetermin,ale. One 
example of a window is a failure- duro 
ing operator entry from a nonbuHered 
It·rmirtdl. Unless this d,ata i .. being read 
by both proces~rs connected to the 
terminal controller, this data will be 
lost. ,Dual redding is a problem. since 
without r~ad mtE'rprocec;s re-quE' .. t<, be· 
mg rf'u'ived by the b.tCkup I/O proc· 
SS. It doe!> not know when the last 

'tad bKame c,,atic,fied. thu!> e<otabli!ih. 
n~ which data i'!i currtntly active.) 

PR IAARY PROCESS BACKUP PROCESS 
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tr.n,.ef '0". 

GENERAL TRANSACTION CHECKPOINTING 

Figure 4-; 

Lost operator data simply results in a 
degree of fault nontransparency. A 
more c;evere problem is a failure of a 
process during a disk write. When the 
backup takes over. it does not know if 
the disk write had not yet been in· 
itiated or had completed but the pri· 
mary process hdd not yet check­
pointed. If this operation \'\,'t're writing 
a record to the end of file. for instance. 
and the backup reis!tued the write. the 
IKord might bt- duplicated. 

Thi<; problem can only be solved at 
the s:'s,t'm level. Tandem solves it by 
earring a !>ynchronization count with 
edch critical disk operation for each 
proce ... s. 

Other critical situations that can exist 
at proce!t failure time involv~ pending 
inkrproce-.s message!t. There are sev­
eral (.Jise .. to con ... der . Let us define the 

source proces~ a .. the originator of 
the me~ .. age ,1Rd the ··destination prO(· 
e~c, .IS the recipient of the message. 
Con~ider the following cases 

• The .. ource proc~<; sends a message 
dnd await~ a reply. It then notifies its 
I:>ackup via a l'heckpoint message that 
it hoi!> received a reply. What if the 
<.ource process fails while it is waiting 
fur the reply:' Is the reply rerouted to 
tne backup source proct"oc;~ If not. the 
backup <,ource proct"'»s will rei~sue the 
mf".>~age . thus cau!>ing the destination 

procc .. s to re<eive a duplicate tne!>s.age. 
whith it must then recognize a~ such if 
duplicate procesSing is not 10 be .II· 
lowed. (The protection against dupli. 
cate critical disk operations described 
above is such a case solved within 
TandE'ms Guardian.) 

• The sou rce process .. ends a mt'jsage 

In 

and awaits a reply. The destination 
process receives the message, check. 
points it 10 its backup and then fails. 
The backup takes over, processes the 
message and returns the reply. Has the 
return path been reestablished 10 the 
source process? If not. the source proc­
ess must be able to detect the failure of 
the destination process and reissue the 
message. The destination process must 
be able to recognize this as a duplicate 
mec;c:age and respond to it . but other· 
wic,e do no.other processing. 

• Several source process~ have sent 
messages to a d('!;tination process. 
These messages have not yet been read 
by the destination process (they are 
still queued to it) when the destination 
proce':iS Fail!> Are they rerouted to the 
backup proce .... i' If not. thi!> il a varia· 
tion of tne above casp. The source pro· 
ce'j~ mu!tt detect the failure of the 
de ... tination process .md reic,sue the 
m~ .. age!>. 
The extension ot • procec;~ to include 

the capability of cre"ting its own 
bolt !...up ,md kt'eping it!> backup in­
iormed via ched.point mt'SSd8" pro­
Vides th,. C.'PoIl'oiJlty for the program­
mer to e.J."'uy buiW surviv.1ble pro-
• rsses In .. muhiprocnsor ~nvlron· 
,,",", rh~ 'Y"tt'm IS m.tJe truly sur 
v Y.lEtW' to... ~:tfllh"1f (h., f~ .rf"du •• 
f' t to .n r-.rlf'h , .. 1 c!,,'I; l", and th.t 
.11 c· he .. l hln are mtuorN. Pnm..ry 
b c ... -'p·ole swiu;hlOS .I~ .1Io~ lo.d 
boll.u\Cmg to be atcomplishrd dynami 
cally in the system . 

The proper <,tr.tlegy for checkpoint 
inK can be a difficult d~ign tdsk rang 
10K .tcross m.my con.,iderations outside 
the realm of program de'Sign. including 
"'perational procedures .and peripheral 
~pt'Cification<;. Once the.;e are e<;· 
tabli<,hed. nowt' .... ee the implementa. 
tion of tne checkpointing ~trategy is 
little more than trivial. Particular care 
must be paid to lo .. t and duplicate meso 
!tages. Potentially, lo~t messages must 
be repeated. leading to the certainty of 
duplicate me .. sage!t which must be de­
tected and handled properly. 

l\ext wef?k: Throughput. 
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SorklnQ Capital lb5.~3~ 2.220.3.b ?3~b.b~b 
ranglbll ~orth 3~~.500 2.35b.?b3 2.7JS.26~ 
(urront As •• t. "~3.~6S ~.~07.670 ~.bb5."'O 
Curron t LI.bllitlns 66.0~~ 3a7.5S~ 2.31a.79~ 
Long Tor- LI.b ~e~."74 312.54~ 3~~."20 
Solos -.- S!o.~~~ ?~~ .5u~ 
r~. t Profit (Loss ) (bSb.b7~) (2.11.6.770) 3'" .~4~ 

Thi~ co~ p.ny stJrted in ~~?4. and during May '~7b it. 'Irst 
,y.tt~ was shipoed . During ffscal ~9?b. tho co.ponv shlpoed .Ii 
Sy.tl~s dnd durln~ 'lc.l 1~?7 J~ ,y.to,s uQre shipped, DUI to ~o.vy 
•• PQnrlltur., l oss" , wor •• ust.Ined ror tlscol 1~?5 and 19?b. lor tho 
quart~r ended Jun 30 l~?? tho co'p 'ny report ad it •• Ir.t proflt.ble 
op~rdtlon5 . -

, •• jor equity (!nancin1 ~., closed in Jul 1~?b 'or a tot.1 ~f 
~12,l ol lllon , This equity c.~lt. 1 va. In tho (orm 0' pre'.rr.d 
s~tock. The results ot this equ ity c ~p lt~lIz ~ tlan qrr~tlv l.or6v~o 
t ho fln .nc lal onslt!on of T.nrl.. . In SOP .97? Dn addlt!o"" l publIc 
offering was~g for .700 . 0LO sh~r9S co ~\" sLoc~ . fat pr~,r~~5 (ru~ 
tho ,,10 Is n .2 .11I!on . t..-

-~ >,.u< -
CUR.[~T • L 

Co~p.r.tlvQ o ~.rdtln~ r •• ult., 
3 ~o., .nded toe 3~ ~~?? 3 ":'1 ,,)5. 

Sale. • 
~.t Incom. (Ln .. ) • 

On Sep c? ~~?6 J.ck 
'In.nclal st_to ',.nt, 

3. 9U9.UUO 
I,J~ .000 

lou tdunt}u. 

ended 
~ 

Dec n ~~?b 
7h~.ConO 

(301.0~O ) 
prQ.I~.nt Iln,nc o dl"fferred 

The '0116~lna I~ intorl. unaudited result. 0' ~ec 1i ~91?' 
Current. ~15~et.s "),2,1:\ 11] ,000\ Clu't"ent 1{tlh!1{t1as ~),,3b9 ,['I OO\ l onll- ttrnt 
gebt ~JS~,UGO\ ~et lorth .l?,~u?,nOO . 

':otlco 0' fin . r.dnQ st.lter,ont ftled May ~e ~97t\ HI. '7',-~7~9\J , 
Socurqd Pdrtyl U, Lp4slng Coro. P 0 Oox 31l~O, San francisco, Ci, 
Coll.t " r~11 fQulp •• nt , product., 
~C-O~(~.O 115 )2093 /03 4U~u~ C~2 
5ar.~ 0' ~ ~~r icd. 36~ ~d" _ntonIo Ave , "ount~ln vi~w 

THI. "[,,oln. rUllUUSHED "UI'I'UAIoIT TO COIrIYRACT FOR THf fXCLUII'It' u,t' OF tHl! SU'$CIIIl!ltfI A. ONE: fACtOIl to CONSIOEII 1M CONlrlfCTlON WITH CIIEOIT. 
IIUUIlAIrICf ...... I'IkEfINO 01'1 OTHfIIl IMI'INESS DECISIONS, CONTAIN. 'NFOII ..... nON COM"'LED FIIOM .OUIICES WH'CH DUH • II'IADIlI'IUT, IHC. DOES NOt COIrITIIOL AAD 
WHOSf INFOIIM""ON, UNU •• OYNE_ISI! INDICAtI!D IN tHI! I'If"OI'lT, KAS NOt I!IUN '1I!IIIFlED. IN fUIINI.HINO THIS RPORT, DUN" IlRADIlIlEET, IN,C.

O
• ~N,O"OO ~,': 

ASSUMES ANY "ART OF tHI USER'S 'UItNESS IIISK Don HOT GUARANTEE tHt' ACCURACY, CO .. "LETENESS, OR TlMUINESS OF tHE INFOIlMAtlON • • 
SKALl NOt liE LIAILE FOil AHY LOS' 011 INJURY WHATEVER RESULtiNG FIIOM CONTINGINCIU eUOHD ne CONtROL Oil ,ROM NE:GUGE:NCI!. ,R2.J (141212) 
___ ---.J' ___ • ----- ---



T 1~Dr" COMPUTlRS ( IN C) 
CUP~RTtNO (1 

cash 
1c c oun~. Rlc.lvob l l 
Inypn t o"' Y 
prepaid 

I 

Duo Sank 
Accounts Payable 
I.cc;ruals 
Lona Tc"'~ L{db Ccurr) 

To~. l Currcn~ .I.b 

.ona Tern dab 
PR[FlRRrp STOCk 
COMMO~ STnc~ 
1DPIT . PD.-IN CAP 
N[TAINtD t1"NIN('S 

To~. l 

Ne~ worklnQ c.pl~. l 
Curront ~.tlo 
Tan~lblQ ~et ~o,..th 

o 

Con.o l 
Sea 30 ~~ 1? 

/ 

1M.eto 
2 , bOl. , bi'2 
~,6~3 . US~ 

~~, 001. _.-.. _-_.-----

7QS,006 
---_.--_.-----

600.UOO 
~.li.".71 S 
313.~ a 
~o.6b ~ _.-.-_ ..... -----

2.~16.7~" 

,>lb.4?0 
~07d7U 
11d7] 

" ' ~"".h1? 
(c."a~ . 97" ) ------- ... -----

?.3"b . b9b 
?U~ 

?.71S.C~ " 

THIS RE'ORT. FURNISHEO 'URSU"'NT TO CONTRACT FOR THE! EXCI.U,IV!! US!! OF THI IUISCRle!!R .... ONI! FACTOR TO CON,IDfR IN CONNECTION WitH CREDIT, 
INSURANCE!. MARKUINO OR OTHER eUSINEIl DECIIIONS, CONT"'INS INFOR ..... tION CO""LED FROM 10UIIcn WHICH OUN • IIIADSTREET, INC, OOES NOT CONfllOI. AND 
WItOSE "'FOR ..... TION. VNLUI OTHERWIS! INDIC"'TEO IN THE IIEPOAT, ItAI NOT IUN VI!RI'IED. IN FUIINISHING THIS RE'ORT. DUN. IMDSTIIE". INC. IN NO w ... y 
... SSUMES ... NY ' ... IIT 0,. THE UIlII'S IUSIN£SS RISK, DOES NOT GU"'R"'NTU TH!! ... CCURACY, COM'LET[NUS OR TIM[UNESS 0' THE INfOR ..... TlON PROVIDED. "'''10 
lHAI.L NOT U LIABLE '0111 ANY 1.011 Oil; INJUIIV WHATEV.[I!; RESULTING '1II0M CONTINGEHC1(1I[YONO ITS CONfllOI. Oil; fROM NEGLIGEHCL • R2-1 {14 12. 12) 

--------­
~ -- -------



INCOME STATEMENTS ANP SURPLUS OR NCT WOR T~ RECONCILIATIONS 

Consol 

Not Sales 
Cost of Gd' Sold Exc 
Nfl Income on SAles 
fpdrral Inco=@ Td;es 
('trdord{n.rv credit 
Fln.l Net I nco~ . 

Sur~lu1-Net Worth Stdrt 
Add. Net Into~e 
SurDlu~-~et Worth [nd 

• 
sc~ 30 ~97? 

?b9hS06 
? .362.562 

32~.944 
~n.ooo 
1h?OOO 
.l24.944 

2.614.9?0 
324.944 

t2."69.97b) 

SOU~CE I ~ASIS OF FIGURrS 
Flaur •• of Soo 30 ~977 reprD •• nt the co~.nlld.tod flnAnci,1 <on"itlon 
0' $ubjoct ~nd 1 ~U~5rd{dr~(s'. 

frQYr~s or ~~p 3U 1~17 ~ere prerdr~d 'roM 4 bdl~nce S~Q~t rpc~lvcd ~ y 
~l'IiI • 

AccountantCs) ' Arthur AnderSA" I Co. 

AC(OUNTA~'t~) OPI~ION' ' •• hove •••• Ined the con,oIlri.ted h.lo·ce 
she~t of Tandem Co ~utcrs IncorrcP'"dted (4 C ~ ll( or"i~ corD~r~tlon) I"d 
s"b'ld{.rfc •• , 0' Seoto~h.r ,0 . 1977. And the r .. ldted co~solld't.d 
stetcmcnt.5 01 oDeP'"lltions. ~hurchold"rs ' InVI st",."t .1nd c.h~"nc~ I" 
ffndnd.l po.rtion for the p~r\o'J fro. ' :ov ~~ . 1~74 (ri.te of 
!nc6rpordtlon). to Sep 30 ~~75. and tho v •• rs ""drd SPP 30 1976 dnd 
lQ77 . Our r~ami"~lIon Wd' ~4dQ 1n dccord~"c. with ~"n~r~11Y ~cc£~lrd 
dUdltlnq procodures d' we con51JQr~d necc~s~ry in thQ c{rcu~stdrc~s.ft, 

~In our oolnlon. th~ conSQlldatrd tlnanc{al stdte~ents r.ferrPd to 
abo., pr •• ont rairlv thr rlMancl.1 ~o.ltlon of T •• dr~ co ·.putcr s 
Incor pordted ~nd sU~5{ururles as 01 Sppte~bQr 30. 1971, dnd the 
r.,ults of tholr o~.r.t!on5 .-d tho chanQP' I_tho!r rlnoncl. l position 
for tha Dlrlcd fro~ hovp, tor 2', t'?~' to Spp 3~ 1975. ~"d tn. ~ Irs 
•• dod Sop 30 1976 and 1977. !n con/oroltv with "on<ro lIY lcc •• trd 
accountInQ pr{nc{olps consIst 'ntly ~ppl{crl ~ur l"g t~R perlorls . ". 

Invpntcr{ps Y~lved at l~w&r 07 cost or ~drkpl usinQ fIfO ~tnod , 
Accounts rccclv~ole shoun n~t Ins~ unrll~clo~ed ~11o~~"ce 'or 10ubtfu l 
dccounts . Fr~'d d~spls ,ho""n net. l ess ,t',j",S4b tlCcu"'ulilted 
dl prE:c:ll!1tfol"l . 

SUPP( lM("TAL DATA 
:1~t $ P~yabl0 e~n~ 1 In fGb ~97? thp Co~pany ent~r2rl into ~ CI ~I t 

'"" "".". ,oIoQ,f,,\l"AAn,~","I! ~Il.,;\,f /I,~~",~J1')\~~ 'nq" ~.w,,6~,/;'.~J. r.o..fvMo'/ I. ~Jl.r,b,~~,~Q~.,~.M! '"'.". 
INSURANCE. M""UlING 011 GTH.EJI IUSINUS DECISIONS, CONT"INS INFOIIM"TlON COMPILED '"OM SOUIICU WHICH DUN IIIIAOSTR'I, .1) lI'llt JitONTIIOL AND 
WHOSE INFOIIMATION, UNLU. OTHEIIWISE INOICATED IN THI! IIEI'OIIY, HAS NOT IUN VUI~If.O. IN FUIINIiHINIll THII IIEI'OIIT, DUN I IRA S uT', tie. IN NO WAY 
ASSUM'" AIIIY ~AIIT OF THE USI!II" IUSINI!SS 11111(, DOf.S NOT QUAIIAHTEE' THE ACCUItACY COM~LETENU' 011 TlMUINESS OF THE INFOII""TION ~ROVIOED. AND 
lHALL NOT IE LLlIll '011 AIIIY LOSS 011 INJURY WHATIEVEIi IIESULTING fIIOM CONTINQI!NCIES II!YOND ITS CONTIIOL 0111 FIIOM NEGLIGENCE. 'R2.J(141212) 



I 
I 

SUP.~.TA .~,OOO,OOO • • ocurod by receivable' .nd Inv"nt~rv . On Oc t 5 1'71, this 
(Cont'd ) credit .grQe".nt w.s ropl.cod with. revolvlnQ Iino 0' cr.dl t 

.or •• ~.nt prov!dlng 'or borro_lnQ' up to .~.OOO.OOO . secured hy 
rocelv4bles~ inventory and all o~hor ~sset' . Tho nAw .Qre~~c" t. which 
.'plr •• Dec 3~ 1~7& , provIde. 'or borrowing" b ••• d on a revolv!nc 
Jarmul« and Qvirlonced by do~and nates . at ,75% ~bove the ~4"k ' S prl~. 
Ipnd1nQ rat." . 

The avuraoe Int.rest rate on borrowln~. during flea! t, 71 w.s 
appro'I •• tey 1 t/<~ . DurIn, t~11 the 4Veran. month-end borr!_no WdS 
'~2S,OOO and the ~ax{~um borrowlnq ~t dny ~onth p.nd wa, 6q~n,nOn . ThR 
bal_nce outstanding .t ~op 30 .911 (.~oo.OOn ) w"S ropold shortly .ftor 
year end 'rn~ proce.do ., the .al. of pr.rerrod stock . 

LONG Tl"M DrUT 
Consist. canltal 10.5. obl!qatlon • • 
A. of Sop 30 1911 . tho (a-pony h,d I •••• d rro~ • 

bank ~~S~,OOC 0' DQu{~~~nt For ~ ~erlod 0' S 
YPdrS with an oolIon to rurch~sp the rQu~o~pn t 

The Co~nany ~Jk~5 pont~ly p~ymcnt$ o( ~9,?OS . 
T~e 'ollowinQ su~~~rilcs t~~ future ~In{~u~ 
l~ase p~y~e"ts t01eth~r wlt~ t~l~ orpspnt vdlu~ 

1976 
~919 
~9&O 
~96t 
.962 
Total m{nI~um l~dsQ p~y~c"t5 
Lpss l Amount r~prc,ent{nq IntLrq~t 8% 
Present YdluQ at net minimum lCi",a P,IYI'II(tns 

• 

no.~~s 
J.l.O.~I,S 
HO.~~S 
ltO,~hS 

G3dA1 
~'S.Oq 
~7.7'& 

407.~8~ 

IN TilE INTE"lST OF SPfED, fINANCIAL STAT(MLNTS ARE ISSUED AS 'E((turD WIT"QUT 
PEVI(Y . THf FIGURlS "ILL bE 'lvlr~ED A~.I~ST T~( NATING AT A SUbSEQUENT DATE . 

U3.23(~9U 13 )~On"/O~ .OlO~ .7 O~2 0"& 

T::'S IIIEPOlIIl, FURNISHED PURSUANT TO CONTRACT FOR THE UCLUSIVI! US!! OF 1HI! IUBSCIIIII!R AI ONI! FACTOI1 TO CONSIDER IN CONNECTION WITH CREDIT, 
~~~::~~~O::::I~T~N~ OR OTHER IUSINESS OECIS'ONI, CONTAINS INFORMATION COMPILED F110 .. SOURCES WHICN DUN .. IRAOlTlllEEf, IHC. DOES NOT CONTIIOL AND 

, NLns OT'!EIIWIIE INDICATED IN TNE RIEPORT, "AI NOT IUN VE'''FIIEO. IN FURNISHINQ THII I1IEPOIIT, DUN .. IRAOSTRIEIET, INC. IN NO WAY 
:~:~~~Sot~~ ~i',.~L~~J;~NUIIER I IUSINESS It'SI(. OOIEI NOT (lUAJtANTEIE tHE ACCURACY, CO .. PLIETIENIE", Oil TIMELIHUI OF YNIE INFORMATION PIIOVIDIEO. AND 

Y LOSI OR INJUIIY WKATlEUI1 RIE$ULTINQ FIIO .. CONTINQIENClts BEYOND ITS CONTROL 011 fllO .. NEGlIQIENCe:. t R2 03(7412.11) 



PU~S IC~~~lC~H 
TA~PE" CCr~UT[KS (I NCI 

20Yl 5 VAll E V GRE(h DR 
A~I 8RA~C~ IESI OR DI~I SI O~ (SI 
(vP(HlhO C.·SCl~ 

Ttl ~ce aS5·~~OO 

DEVElOP I nfM 
COMPU1E~ SYSTEMS 

SIC tlOS . 
'3 \ 1:; 

SI'[(Hl lVE~TS 

3A 2 

Su~j.c t ~.s eGded. ~rjnch loe.ted at P 0 Hei Sl~ N.~tC" . pj 
~b~~O . T~l. I •• post efllel bOM lor the ar ••• ,,1., ropr.SQnt.tl,t . , 
01-,,3(20 I l~ 1[311/01 ~ 1 He ~ 

, 

-• 

• 

, 
THI' 1I£"OI'lT. ru""'IIKIED 'UIISUAWT TO CONTRACT 1'011 THI! £XCLUII'II! USE OF TKf: IUBSC'UllE1II AS OHI! FACTOII TO COHSIOUI IN CONNECTION WITH ellEDIT, 
IHSUIUJIICIE:, MAIU(£f['U) 011 Ol"EIII IUIIHED O[eISIOHI, COHlAlJrlS IHfOIU''''''OH CON'ILI£D ,IIOM .OUlleR WKJel( DUN 10 MAOSlIIElT. INC. DOn HOT CDHfIIlOL AHD 
WHOSE l"'I'OIIll .... TIOH, UHlUI OTHERWI'I! INDICATED IN tHI! IIEIOOIIT. HAl HOT 1£01 VEJllfrI!D. IN fUIUUSHIHG THI. flEl"OlIT, DUN I lRAOSJIIII!ET. INC. IN HO WAT 
A"UMES ANY p ... ,n OF THI: unll" IUSIHUS IIISK OOU HOT GUAIIANUE THE ACCUllAcY, COMPLEUNUS, Of! TIMEUHUS OF THE INFO'''''ATION PROVIOEO, AHO. 
SHALL HOT .r LI.ULE FOil A/IIY LOSS 011 INJURY WHAUVU RESULTJNO FIIOM CONTINC£NCIU snONO IT. CONTIIOL 011 fllOM NrCUGENeE, 9 R2-3(J.1212,f 
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H~DEM COMPUTE RS 
CUPlRTI~O (A 

CdS~ 
Accou~ts Recurvob l. 
Inventory 
Cash Invut •• nl. 
Prep,ld 

Tot.1 (urrent Assot. 
/ 

fi •• d AHQt. 
Sy!tems Sovra, 
Other A.srts 

Tot.1 

Aceou~t' PJy~hl. 
.ceruII1! 
Lon~ T.r~ LI,b (curr) 

Total Curront Li.b 

LonQ TorA Udb 
PR£f(RkEO STOC~ 
COMMON STOCK 
~[TAINED EAk~INGS 

Total 

~.t ~orklng (dolt.1 
(lirrunt Ratio 
Tongl~l. Net Uorth 

STATEMENT 
Con.ol ld.ted 

Sep 3U l~7S 

• 

•...•..•••.. -. 
~S3.68S 

.... _ ...... -._. 
bb7.~05 

'9.c2b 
?~.(, ?S 

... ----_._ .... -
M.05 l 

H~.~7~ 
~.G~6dSO 

e4.~~O 
(646.15 0 ) ......... -_ ...... 
b67.~05 

3bS.&3~ 
S,U 

3~~. 5~O 

Cons~l!d.t.d 

SOP 30 1.'17~ 

• 31. ~~4 
4bO.774 
SaS.S9~ 

~.4&5,"97 
44,b~4 ............... 

2,bU7,A70 

34 5,hS~ 
"3,577 
~9, 2bO .. -_.-.. -._' .. -

2b7.h!>O 
7',I"1U6 
4 ;.~'tA -... -.. __ ........ 

3I.2,S~~ 
5,l~.,7Ub 

r!h,477 
(r,814.~2U) 

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

2,2a".:Hb 
b • . ,? 

?.l!>l,2b3 

THIS "[POIIl. fUIINISHEO 'URSUAtH TO COHTIIACT fOil THE UCLU$IVI! USI! 0' THI! IUBSCIIIBEfI A. ONE 'ACTOII TO CON$IOEII IN CONNECTION WITH CIIEon, 
INSUIIANCE ... AflkETINO Oil OTHEII BUIINESS OECI5IONS, CONTAINS IN,Oll"ATlON COMPILED fliOM 80UIICEI WHICH DUN a BRADSTREET, INC. DOES NOT CONTROL AND 
WHose INFOIIMATlON, UNllE" OTNEIIWlal! INOICATiED IN THE II(pORT. HAS NOT .(EN Vf:lII'IEO. IN fUIINIIHING nus IIE,ORT, DUN a .RADSTIIEIET, INC. IN NO WAV 
ASSUMES ANY PAil' 0,. THI! VlIER'S aUIINESS IIISI(, DOES NOT GUAIIANTEI! THIE ACCUflACY COMl'ln(NUI Oil TUULINUS 0, THIE INFOII ..... TION ,"0'11010, AND 
SHALL NOT 81! LIAIU fOR ANY LOSS OR INJUIIY WHAT£vfll RESULTING "ROM CONTINOENCIU IUONO IT, CONtROL OR FIIOM NIEGLIGINCE. ,R2.J(741212) 



INC ONE STOIEMENTS A~P SURPLUS OR NET WORTH RECONCILIATIONS 

Consolidattd Consolidated 
SOD 30 J.~1S Sop .l0 ~~7~ 

Not Solo, • • •• • seo.%~ 
Cost 0' Good, Sold ••• ~&l.7~J. 

Gross Prot It ••• ~~.2.& 
(xpenSRS b~b.J.50 ~.2b~.n.& 
PiMdl flot Inca .. (b~~.J.Sa) (2d~&. 770) 

Surplus·Not Worth St.rt ••• (b~b.'SOl 
Ood' Na t Incolt.Q C2 •• ~a.770) 
Sur~lus·N.t Worth (nu (b4\,.1S0) C2.6J.~.~2U) 

SOURCE 8 FASIS Of FIGUkES 
fluur., of SoP 30 '~7b ropr".nt tho con,oIId.tod f{n"ncl.l condition 
0' subJ ct and. subs{dldry CsI. 

flyuro, 0' SOP 30 .976 .ore pr •• drod 'ro~ • bal_nea sheot roeolvod by 
tr.ll 1. 

lccount5ntCS)1 4rthur An1Qrs~n , en, 

ACCOUNTA'IT(S) OPI';l~N' "'0 Mv • ••• _!ned the eonsol!c1~tQd balance 
5h~uts of T 6nd~~ CQ·putQr~ Incorordted (d C_ corporation) a~d 
subslGI.ry .s of Son ]0 1976 and J.~15 • • nd tho related eonsol!d'L~d 
JtdtQ~e"ts of opcrdtlons. sharcholdprs ' iny~strn~nt ~nrl chenne5 In 
fl".nel.l poslt!o fur tho yo •• "ndod Sop 30 .976. ond for tho ••• lod 
f'OM ine"~tIon (:,ou 29 .~1ij) Lhrouoh SVD ~O .975, Our ~x'MIn.t!on wa. 
~dde in dccordanca jith o~"erAIIv dcc~ptcd auditlnQ stdndards. dnd 
accordingly lnclU~Gd such test1 of ttl' dccountlno rocords and such 
othe~ auditin~ ~ro,pdures as ~e considered necessary In the 
circurrstd",es", 

"In our ODlnion . the lcco~P6nYino consoliddted firencidl st't ~-~n ls 
present fairly the fin~nc{al "osition of T~nde. Co~nuters l~corPQrdtkd 
and ,ubsldi"Y as of Sup >U .~7h and .975 •• nd the result, of l~.!r 
oporatlon. and tho <han" , In tholr fln.ne!.l positIon 'or tho .<rlou. 
th~n enae~ . in conforTlly wIth Q'''~rally ~cceotpd dcco~ntlnQ 
prine IDles c~r.sIst~ntly appli@u durlnQ tha perlods ft

, 

Ir.vQntorlrs vdluvd t lo~~r of co.t or ~drk~t u~inQ fIfO ~vthod , 
~ccounts recEly~ble ~how" net lrss ~ndi5clostid dllo~d"cP fer dOUbtfu l 
accou~~s . fixed I~suts ~ho~n net 1~S3 ~70.0~7 ~ccu~ul~tpd 
d pridotlon . 

SU~FL(11Ef'TA L tA TA 
Con,olld.tion' T"e consolirl.te1 t!nonclal ,tat •• cnt. Ineludo Lhe 
dccounts of Tand~~ Co-put rs Jncorporatu~ dnd it5 6~r an 5U~${d{~ry 

THIS II(POAT, fU"IoIIIH[O PURSUANT TO CONTIIACT 1'011 THE EXCLUSIVE use Of THE .UBSCAIIEA AlONE fACTOA TO CONSIDER(lk2i~!ttrlMf.j,~ Cllfon, 
INSURANCE, MAAI!;UING OR OTHER IUSINU. O[CIIION~, CONTAINS INfORMATION COMPILED fflOIl 10UACEI WHICH DUN & 11IA0.TREET, INC. 00£5 NOT CONTROL AND 
WHOIll: INfOAMATlON, UNLU. OTHII:RWIII INDICATlD IN THE AEPORT, HAS NOT B£(N VII:IIII'JED. IN fUIINIlHINQ THII II£I'OIIT, DUN" BRADSTREET, INC. IN NO WAY 
.... SUIIU "'NY 'AlIT OF THI! UI(A" IU.INns IIIIIC. 00£5 NOT QUARAHTEE THI! ACCUIlACY, COM'Ln£Htsl, Oil TIMnlNUI OF TH£ IHFOAMATION PROVIDED, ... HD 
lHALL HOT 1£ UAIU fOR AHT LOSS Oil IHJURY WHAUnil RUULTIHO I' ROil CONTlNQU4CJtI InOND ITI CONTROL OR fAOM NEOLlO[HCe. 'R2.J(1412121 --



SUP · DATA .ft or . 11 ~ I "a t lon of Intar campany ac coun t s and t r an,ac t lons . Th o 
« ontl d ) accou nts 0' t ho forAlg n subs i di ary (which dre no t . 19nl ll c.n t In 

re l a t ion to the con.o ll datad I i nanc la l 5t.te~.nts ' hvo heon tranol.ted 
Into US dol l ars at curron t or histor i ca l rat •• of t'chano~ • •• 
• pproprlata . 

Long Tarm Oebt l AS of SOD 3U ~976 . the C6~oany hd'_lra.ed 'ro~ a bank 
03S&.SQ 7 0' property .nd .Qulp~.n t 'or a porlod 0' flvo y~.r • • Ith an 
ootlon to purchl •• t he eQulp~.nt . t the fa i r m.rkpt va l u. at the ond 
of t hu l eas. period . Theso l •• so. havo ba.n ca~ l tdlll. d olnc. tho 
l •• s. porlod aporo.!M.t •• tha e.tl~at.d us.rul Ilf. 0' the .~ul~··nt . 
AlthouOh the Company and tho _nK hdve no t ye t agr •• d upon a ddt a for 
tha Co~pany to banin lQ~sQ ~ayment$ . the Company pxrects~o ~~rl8 the 
first of 60 monthly principal and Intores t p.y.onts of ' 1. e73 In Jan 
~'1 7. Unt il that tl." tho Co,p.ny wi lt ba charO.d interest _t t he 
rata of 12. on the outstand!n-/ orlnc!pa l b.ldnc. \ how~ver. th~ 
.f'pctly. interest rato on the leas. wil l bo A% . 

HISTOKV .JIM ThEYPIG . ~H I CX 'JACK lOUSTAUbOU . VP . SC . I T~ 
SAMUEL J WIEGANP . VP."KTG MlCHA[l D GkEl • • VP·SO~f~A~E 
JAM[S A KATZMAN . VP-lNG NOHER T C nANSHAlL . VP.MFG 
VIHE(TORS I Tft. offlcor. [dontlfled by (. ) .n1 Tho ••• J Pork In • • 
[u9~nQ k.leln,r . fr~r.;"lin P Johnson, dnd liort.on (oll{t1!'t , 

Incorpor.t.~ Cion Nov 2' '914 . Author[ •• o c.plta t stock 4.1100.000 
shares com~on at •• O~ par. ~ . 900.0UO $h~rQs pre'err~d a t _ , 10 p~ r. 
Chartor •• wndod Nov ,7 .975 changlnq outhorlzpd capIta l 2.200.UOO 
CO~PQn shares ~t .,05 and 1,100,UUU pre(~rrp.d sharos a t •• ~O . 

Uu.ln"~ •• t.rted "14 . 

~P% 0' the outstandIng c.oltol steck Is o",nod ty Khl.er • r .rkln •• a 
vonture capItal Il-Ited portnrr.t.!o located In San francisco. CA 
(prevIously 0' nenlo Park. CA l. Bal."c. Is o,nod by , other pr.fer,.d 
sh.reholder. Includ!ng tho Mdytleld fund . Monlo Pdrk \ Wll.ln~ton 
Socurltl ••• ~!I~ln1ton Dl I nlv A •• ocl.t~ • • rrlncoton ~J I 'nd [ M ~ 
AssocidtoS. New York (tty . In drt~l~ion, thoro drq 30 e~plo~ e­
shar(;holder"s . 

Tho co·pany st,rted In 1'7" with d startlnQ c.~lt. l 0' '1 "lIlian 
fro~ Asset ~dnd~e~~"t Cepital Co Inc •• "11 tl.ln~r C PerkIn, . 
Addlt!onal <qulty capitol w.s obtained on N~ v 1& .915 In lhe .,ount or 
.2.02 •• 000 nr~'arred stoc~ . AS 0' SOP 3U .97b . lelnG' • PerkIn' . 
o~n~d ~1 1 of thq out$tandln~ Sijrl p s • prRrerred stock (~UO,O~O 
sharo. ' , 720.000 sft.r •• 0' tho ~ut.t.nd!hQ Serio. 0 prolorrla Slack 
and ~bb.bb7 .ftoreso' tho outst,nd!nq Serlos ( pre'.rrod storK . 
MANAL[n[~' B.(~GKOJ'D 

T~EYUIG born ~9"D m.rrlod. Loln,r' PLrklns . Monlo P~rk. a' llrltod 
pM"lnerS, .. 972 ... 74 , At HeOllet.t Packclrd, ('\5 r"arj(ptlnQ r'd"alier 1.~t,.! .. 7? 
MB4 Stanford l'be. T I. Pdytnn . OH . 'Iold s.l "on Irom ."u- bh . 

«CI.TII :E"' 
THIS I'I[I"O"l. rURNISH£O PUASUANT TO CONTRACT FOIII THt! EXCLUSIVI! USE 0' THI! aUISCRII'fR "'S ONE 'ACTOR TO CONIIDER IN CONNE!TlON ..,,(" CREDIT. 
INSUR ... NCE. MARKETING OR OTH(R IUIINEII DECISIONI, CONTAINS INfOR ..... TION COMlilLEO fROM IOURCES WHICH DUN .. IAAOSTR(U, INC. DOES Nor CONTROL .utD 
WHOSE INfORMATION, UNUII OTNEAWI.E INDICAn:D IN THE IIEPORT, H .... NOT IUH VElllfl!O. IN 'UANIIHINQ THII IIE"ORT, DUN" IRAOlTAEEl, INC. IN NO WAY 
ASSUMES ANY liAIIT Of THE USI!R'S aU.INESS RIIK, DOE. NOT GUAIIANTI!f: THE ACCURACY. COMPL£rENU', OR TIIULIHU. Of THE INfORMATION PROVIOED, AHD 
SHALL NOT aE LIAILE fOR ANY LOSS OR INJURY WHATEVER RESULTING fROM CONTINGENCIES IUOND ITS CONTROL OR fROM NEGLIGENCE, 9 R2-.3 (141212) -----



~ISTORV Ric o Un ivers ity ~~S~-b~ • • Ioctrl t a l "nylno.rlno . 
(Cont'd) 

LOUST AUNO U born In ~93a ~arrl.d . ~~12-14 dt Kleine. 1 Perkin •• nen lo 
Park .s a Ii oitod partner. ~9bb-12 dt ~.w l .t t Packard as fln.nc. 
Manaoor for data ~roducts Oroup. nPA fro~ Haryard ~9b4-bb\ g.lned A9 
In •• th.~atlcs 'rom University of South.r" CA ~~bO. From ~~bO-h' 
served In tho united Statas ~. yy. 

~I(GAND born ~92~ ~.rrl.d , Gradu.ted U S NaYA I Ac.de~y . ~9S2. Jnlnod 
.ubjoc t Aug ~~1S. ~913-1S Pre. 0' Rai l Com,uter Product, . ~erkeloy . 
~~b~-~97 ~ founuer and Vic. Pres-nkto of Di.blo Syst ••• • ~ayw.rd . ~~b1 -
69 Vice Pro. Mkt9 Infor •• tlon HandlinQ Sorylce. In,. Aopro_latoly 
~9S4-~ 1 with Honeywel l Infor at lon ~y.t ••• • 

G"((N born ~943 ... ~rl.d , Co-'ounder of subject In \974, ~9bb-74. 
~ew l Ql t P~cL~rd Co., as softwaro dQvelop~e" t ~an.pe~ . ~~bb ns 
Co _ruter SclGn,o at Stanford . ~~b4 uS Mdth . (olu.bla University , 

KATZMAN vorn ~~4b ~.rrt.d , Co· roun der In ~97~ . 1972-74 with t.dd~1 .s 
deVElop-an t dnd englnuerinQ nanagpr. l~bA-?l wIth ~Q~l~l t rdckard in 
.n9{n.<rln~ , ~~?O II~(( St.nford Unlvor,lty , ~9b! BSr( Purdu •• 

nlhSHAL L Lorn 19J1 ~.rrled , Jolnad subjett Oct ~97S, 19b9-1§ Vic. 
Pr~slda"t ~nd Gcnrr~l ~~"~~~ r t{~b lo Syste~s In H~y~~rd. CA, lqb~·b9 
(,A,l. }ttSb-b\f La .. reMce "')dlJl{on I clbOf"dtorif!!s 1" Llvermr::.rp , 1.'1511 
8S(( HOdid (nglnoerln? Coll.oo, 

P£kKINS , P~rtner 1n Kl~lnor I Perkins . San francis(o. a venturq 
c.oltal 11 ~ lted partnersh!p . 

~LlI~E~ . P~rtnQ r in ~l~incr & Pcrkln~ . San rrancIsco . a vontura 
cdPltd l 11 ,ltad oartn.rshiD , 

JO~NSON . ; ith ASSQt ~dnd~ercnt Inc. 

COLlI~S . Gt"np. r -! l Partner at Ddt.a S:cl~r,c::e Vnnturs Pr!r.cr-lon •• 'J . 

OPtKATION Manuf.ctur. r of ~ultlproc.ss{nq Co"putpr 5y.tG'" usod by 
fln~ncidl institvtion" bdnks and {nsur~nce co~ndni~s . 
,IST.I8UTION I Sell. throu~n direct ,ol •• 'en, 
T(.HlTOHV I Int.roatlon,l . 
'(COU~TSI ·pprn.!mat.ly 2U . 
[:'PLOYl(S I. 1~O. includl"9 orfic.rs. 30 here . 
F<CILITllS I L.as., eo.ooa sq, ft , In one >tory concrete building In 
goo d condition , Pr~~{sns neat . 
LOCATION I Loc.tad In • now II ~ht I ndust rial pork . 
!;"~-SI'II.~IlS I Subj.'ct ~.15 ~n(' suhs{d{cll"!rs . 
TandQIII CO t puter G-tl-4, Frankfurt . G~r! ,)ny ()'CO% ) ckclrlorC'd ),- 7S , 
OO~"dtes ,1)5 • s·)1·:5 llntity o·,ly . No fo,. •. 11 l1"'lr.rcol:',pdny tr I uct.lons 
haye yot be.n flnJl!z.d, 

--~--
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DATA COMMUNICATIONS 1 
Tandem Enters DDP With Expanded Guardian 

NEW YORK-Tandem Com­
puters, Inc., entered the distrib­
uted data processing field last 
week by expanding its Guardian 
single-system computer into a 
worldwide network called 
Guardian/Expand. 

Designed around the com­
pany's fault-to lerOlint Tandem 16, 
the new network can accommo­
date a maximum of 255 geo­
graphically dispersed systems, 
or communication nodes, each 
with up to 16 CPUs. 

No GeographK: Umits 

Tandem's Guardian NonStop 
coauter was reportedly devel ­
o to offer users a high degree 
o reliability, prima rily for appli­
cations heavily involved in on­
line transactions. If an individual 
processor in Tandem's system 
should fail, its operatiom au' 
absorbed by anothe r wi thout 
processing interruption. Tan­
dem's dual-ported controllers 
and mi rrored disk volumes also 
preclude failu res of individual 

r.e ripherals, and their repair, 
rom halting proce~~ing, a com­

pany spokesman noted. 

Key Is Dynabus 
ENFORM , Tandem 's newly 

announced systems software, is 
the key to the Guardian/ Expand 
network. EN FORM allows any 
node within the network to 
communicOlite with any other 
node-regardless of geographi­
cal location-without the tradi­
tional point-to-point connec­
tions between all nodes, a 
company spokesman said. No 
special programming is neces­
sary, and the application envi­
ronment looks the same whether 
it is running in the network oron 
a Single Tandem 16 system. This 
powerful language provides a 
method for querying data bases 
and retrieving data from multi­
ple fjle~ which may be related in 
ways which were unanticipated 
during dala-bil~e deSign. 

A typol nc!tWOrlI:, left, and a Guardian/Expand network, right, il lustrating Its ~ CDmmunlcMlons QpI-­
b111t)' without tradltlonal po'nt-1O-pOInt connections. 

The key to Tandem'~ fault­
tolerance is its unique Dyna­
bus-13 Mbytes per !>eCond­
dual communication~ interpro­
cessar path. NonStop's opera­
tions control and systems 
communications are "watched" 
by individual processors' "eye 
witnesses," which continually 
monitor each other's operations 
through complex procedure~ in 
a mode referred to as a ·'par.'!­
naid democracy." 

As a nonprocedural language, 
EN FORM allows ine~perienced 
use~ to make queri(>S in simple 
English. 

A nf'twork of Tandem 16$ is 
not much more complicated 
than a ~in81e- T andpm 16, 
bpc~',\~ Inp Tandpm 11> ... 
.. Irt·ady d ne-Iworlo. of proct."Ssors, 
th~ spokesman said. Even 
though the nodes wlthin the 
network may range from a bolSic 
two-processor system to a 16-
processor system with billions of 
bytes of on-Ime storage, the sys­
tem relains total compatibilityof 
data, software and applicolition 

programs. 
"We have done away with the 

Iraditional hierarchiCill networks 
and the problems that occur 
when a system or line breaks 
down and prevents communica­
tion among all the systems below 
the breaking point. With Expand 
there are no maner-slave rela­
tionships. All systems are equal­
ly ranked. And SIgnificantly, 
managing the network is com­
pletely transparent to the opera­
tors and programmers," said 
Tandem pre~ident James C. 
Treybig. 

Treybig Wi!\ ple",iou .. ly Ht' .... ,. 
lelt-P«-kard', prodU('t mOliNger 
0., ,.,.. HP JOOO. 'he po ..... t'rtlll 
8t>ner"'·purpc»e C'ompUIN th.iII 
forms Ihe c('nler of HP's Distrib· 
uted Sy~lt'ms Network, now the 
Tandem 16'~ closest competitor. 

"ENFORM, combined with 
Expand, allo~ Tandem users 10 
extract information from world­
wide networks when they need 
to, without time-consuming re-

Harcharik, Former 'JYmnet Sales VP, 
Now President Of Tymshare Sub. 

CUPERTINO, CAlIF.-J. Rob­
ert Harcharik has been named 
President of Tymnet, Inc., the 
communications common car­
rier subSidiary of Tymshare,lnc. 
The announcement was made 
by Warren Prince. Tymshare's 
group vice-preSident, fin.mcial 
and network systems. 

Since August 19n, Harcharik 
had been vice-preSident of sales 

for Tvmnel. 
Harcharik joinPd Tymshare in 

197) after five years with Com­
puter Network Corporation 
(COMNET), where he was co­
founder and vice-preSident He 
moved from Tymshare's corpo­
rate business development 
operations 10 Tymnel in January 
1975 as eilSlern regional man­
ager. 

straints or negotiation with cen­
tral EDP departments and 
without concern for communi­
COItions reliability or geographic 
location of data," said Tandem's 
vice preSident of marketing Sam 
Weigand. 

Network control is handled by 
a program called NETMAPS, 
which provides a facility to dis­
play the entIre network status as 
if viewed from a single system. It 
gives the current status of each 
remote ~)'!>tem and the status 

OInd routing of each communica· 
tions path to each s~tem. 

GuardiOlin/Expand supports 
X.25 protocol, as does Tymnet. 
Datapac, Telenet and other 
common carriers. Tandem's 
end-to-end protocol is said to 
assure message integrity from 
sourcc to destination, reg~rdlf'ss 
of the number of intervening 
s~tems and resources utilized in 
the tran~ctlon, An Expand net· 
work may contain oller 8 billion 
byt~ of internal memory. 

bpand will be availablt'- In 

March 1979. The prtce of bpand 
includes a license fee of 510,000 
plus a microde charge 01 '1.500 
per processor. 

lNFORM will be avail.lble by 
March. It will COftt 17.000 for 01 

hcen\oe fee plu\ a 11,500 mlcrode 
I fee per processor. 

I 
HP Expands TerIllinal Line With 2.62.0s 

PAl U "" '0. Ct\LIf -H ... w rnntrollrd rh. umr prints ," I rd,rm, '"nNlon. d~""n~ fU 
1t'II·Park.rd h.,i I·xp.ndrd liS bolh dlf("(,iom ~t J}OC'~. warl In 1Il(~.KtI..,t'. ch,;" .. (fe-r 
fam,ly 01 I~'mind" by in/roduC'- rh~ la..,out of ,h,' der;lch .. ble modt' .. ppl,c-,Jriuns wllhout .. nr 
ing it~ nt'W 2620 serie\. The HP .. '611 kt'yboard IS likt' ,hal of.l m·,>d lor s~l('m sollw~re motlil;-
(h.lI~(f("f-modf' CRT fermin.lls 'ypewflt(>r It prov.des.ln c;I"on_ 
model~ 2621A and 1621P (tht' ('mbeddl'fl numeric key pad .Ind 
pllnling version) are the 10wE"!ot· h.ls e.ghl additionoll function 
CO~I HP CRT terminals available. key~ Ih.lI control editing. C'uro;or 

The HP 1621 uniu offer use~ iI poSItioning and (on Ihe 2621PI 
15,2 em by 21_6 cm high resolu- Ihe prinler, 
tion ~reen tholt displays sharp Information \uch as baud rate 
upper- and lower-case and con- (up to 96(0), parity, automatic 
trot charOlicters_ Complex charac- line fee-d olnd commUnication 
ter~ arc accurdtely represented par.lmelers are stored in nonvol­
due to the unit's 9 by 1S dot alile memory which can be dl~­
matrix character cells. For better played olnd changed eaSily with 
definition each character can th(' keyboard. 
take advantage of half-dot shifts The HP 2621 terminill feature~ 
on a row-by-row basis. Also, 
wide separation between char­
acters and lines makes Ihe di~­
play easy to read. 

The terminal's 4k bytes of 
memory can store 48 lines of 
data IhOlit can be viewed 24 hnes 
at olI time. page by page. or by 
scrolling, 

Byu~ing the buill-in printer on 
the HP 2621P, the user can copy 
the entire display memory, the 
screen display or only selected 
data lines_ The terminal, whose 
printer can be controlled by the 
computer, has a data-logging 
mode that pro"'ide~lhe user with 
01 printed record of all interactive 
trammi~~ions. 

Other featurE'S induue mar 
gim. tam and a didgno~'it S("1f· 
t~t thai checks the le-rmin"l's 
random acetoss memory, \'l't'lfies 
the firmYodre opt"rdtion and d, .. • 
play\ the chOlirolC'l('r wt on th(' 
screen. 

The HP 262M and If)21P .Ire 
priC'ed al 11.450 and 12.550 
re~pectively. Estlmilt('d delivery 
I~ eighl week\ from ddte of 
order. 

The thermal printer uses iI 
long-life, thin-film print head 
Ihat is highly rC'>i~t'lnt to abra­
sion and ('hemical erosion. As 
with the CRT display, the printer 
use~ a 9 by 15 dot matrix to form 
upper- and lower-case and con­
trol characters. Microprocessor-

lhe~-PiKkoIrd 262tACRT tImnlnal , the' ao-st ptk:ed HPCRT_llable, 
offe rs the~ahlgh ~lutIon screen Mw::t 4k bylfl of memot)'o 
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By MICHAn. DOAN 
WASHINGTON (AP) - Housing construction 

probably will drop sharply in 1979 because of rising 
interest rat('S, the Commerce Department said Tues. 
day. 

GM recalling 1976-77 Chevette subcompacts 
Mortgage lendIng WIll bf' I""~:::_ b)' a ca re ful 

PALO ALTO TIME S, WedneMJoy. No ... 8, 1978 

Unemployment 
rate declines 
in California 

•• 

In its 1979 construction forecast, the department 
said rnortRage rates WIll exceed IO'J, during the first 
half of 1979. Bul interest rates shoukJ range from ~ 
10 101t In the second half. 

About 1.65 million new houses and apartment 
buildings are expected 10 be built in 1979. a decline 
from th~ 2 mllhon hOUSing starts In both 1m and 
19711. the department said 

How!"\·er. strong actiVity ts still expected In con. 
structtan of Industrial and comm('rcial buildings and 
new S('w('t' !>yst('rn ... 

Consum('f'S probably will continue bUYing houses 
b{>cau~ they St.'C them as a hedge against Innallon. 
Ihe dcpartm('nl said. 

"The degret.' to which high mortgage rates wJlI 
dampen demand In 1979 f.et'ms likely to be less than 
In the past. smce there will be little anticipation of a 
,ui)!;tantial fall in inlcrest rolles,'· the rt'pOrt said_ 

By JEFfERY L. SHELER 
Auto Writer 

- G('nNal Motors is recalling all 

Si
" Ch('v£'ltt' Subcompact,; to ('orr('('t what fed· 

01 saft1y offiCiah sayari' potentially cxploswe fuel 
tan s Similar 10 thoS(' In the III·fatE'd Ford P!nto. 

The company said Tut·sday it is voluntarily calhng 
Ick 320.000 of ib, hot-M'lhng mlni·cars be1:au'>(' the 
('I ,,"ystt'ms flunkl'd Nation.ll Highway Traffic Safe. 

ty Admim"tralion crash tt'!.ts. 
How(I\'l·r.a GM offic.alsald th('flrm "has found no 

n'POrts of fin'S du{' to Imp,lets in\,olvmg ChevHte 
gas tank~." .md d()('s not {"on!>ld(;r Ihe fuel tanks de. 
fl'Cl in 

An ~IIT~/\ OlflClal In Wa!,hington saki thcagl'nry , 
who~' l'arht·r m\'~llgalions of explodmg fuel tanks 
prompll--d Ford Motor Co. 10 recall 1.5 million prt" 
1977 Pintos and Mercury Bobrals. was "\-l'ry 
plt'a!-.('<1·· With GM's action. 

"In Iht· hSht of Ihccomplilln('(' te"ting donc by Ihl' 
NIITS/\ and the f.lilun·sol thc I 977 Chl· ... t·t!t·s to P;lSS 
our ~I't·ty standilrds of ful'i syc,tl'm mt('grity. we be. 

Tandem reports threefold 
• • Increase In revenues 

scrt't'ning of borrowers and a ," "'~ of lending 
terms, forecasters said 

A 20'\ dechne in hou!>ing 'ila~O\iId not be as 
$(>Vere a downtum as In past ng r~lons. 
the department said. 

The rorecast was made on I~ ff~lfl& assump. 
tions: there will be no re-c~lOn rt1 • t~e Will be 
a ~Iower growth rate rn 1979: h~~ Will rISe 
fast('J than other prkcs; and Ihf' ISili ttt!~ or mort. 
gag£' mon~ will not bea!i SI'V('ft" rtJld.l960s 
and early 1970... tt~ cic" 

In liS flvl"·y(·ar prt'dM.tlons. I If\II a\ilr1mf'flt saKi 
how-tog conMructlQn probably • tTaRe about 
1.8 mIllion to 1 9 mil iton !.tarts a ~d fI(I mort~al1:c 
r.:ues w,lI be 1( ...... Ihan lor.. . n BE-

"Thc sh ift of construction to s~ It arbiS will 
continue,'· It addt'Ci. "Fa<;t- rtstOC Ilc tOsts 10 th(' 
l.lrger metropolitan Cfnt£'r.; Will al.,o t as a dl,ter_ 
rent to nt'W construction" nd 

Rising labor. constructIOn and Ia ~"Wtl/ con. 
I IOUI' to push PrlCt'S up, th!' rrport sa 

There WIll be mort' use of prefabricated housing 
and new hou~ing designs to of(M't rismg energy and 
matenals cases. it added 

Despite the hOUSing down tum. an increase of 
about 5, is expec:ted m industrial construction, the 
departm('nt said. 

"The need for more modem and energY-6flCient 
plants is increasing." the report said. "Thf' growmg 
P~res to become more competitive WIth Imports 
and the growing l'eCoRnltlOn that greater tax Incen. 
tlves to Investment a re nN.'ded hil'i probably aeee. 
k.,-ated _. lndustnal proj("Cts." 

More commercial bUlkltngs also Will be built. par· 
ticularly shopping cent(>J'~ to <>crvc people In the new 
houses built thiS yt'ar RebUilding of downtown cen. 
ters IS also moymg rapidly. 

Public ronslructlon also COntinue'S to bt. !.trong, 
particularly M'Wt'f and water projeclS. which arc 
p.lid for by Ih(' fl--dem l gOVt'fnmt'nt. 

School con~truChon may fall off because of a de. 
chne In th!' ~hool·agl" populution and po~ible Voter 
nOSlstanN' In I"",,,., ....... ttf'nartm€'nt said. 

Canoda Company buys 
Palo Alto firm 

Th!' report said con­
suml'r pric('S tn San Fr.m. 
CISCO rapidly chmbt'CI 27 
p<'rct·nt thIS year b' .. t ..... ('('n 
June and August In los 
Angelt~. the IOcrea-;e was 
0.9 percent. 

!jut It prOJ('ctf:'d thilt 
- . Propo!.ltion 13 WIll rau<;!' ( ,rn",h I\: (,an·., In~ur,IOCI· "~!\Q( '.ltt·S. P.lk, Alto, the con<,urner pnc{' in. 

hilS n. I·n ;tcqmrl-d h, Rt.,-d Sh.lv. Stl·nhou'o1' Inc.m d fen 
Am' ·flc m "'Ub ... ldt.lrv 01 R.·t'(f Sil·nhou~t. ('omp;'~IL""; dCx('s, 50r . a I orOnlii to 
l.ld Toronto. ontO Oltht· wr.rld· .... I.lr,'I·'\ tnsUr>ln('l· ",,'"P''''·8 pohl nt~ hln ('Cl'm, , 

. , w ,'n' ,'n,'w, .. )rpk('r.lgl' ftrm.... . 
J. DJ\kJ BI.ld,nwr. pr'·sld.·nt and chid '.'I>(·UU\'l' dUCI'd pror-"Y t.IX p.IY. 

I-,I/I(',-r ,'f Ih,· J>.lln Alto fIrm. ".tld tt Will klTP tt l> n.,mt. mt·nts ar€' ue. 
nd m.,n;tg,·mt·nt. lit· h.,s 1>.:"-11 .Ippo,ntt'(j Sttnlor VIC't' CiVIlian employm('n t 

pn·~ldl·nt ollht-Itrm ...... hKh WIll nnw hI.· a dIVISion of increased 4 3 percent 
R'>t11 Sh,tW Slt-nhnu'-t' In(' 01 (-.lltlornl.l Sine!' August 1m. ft>oerai 

Climbed only 1.9 percent 
becau:.e of the hiring 
freeze. 

"Employment trends In 
California reflect Ihe 
hl·althy condlllOn of the 
private l"COnomy," the reo 
port Concluded. 

WhtofI U!'K·l\Qetted ~l.1ff 
~l1ooflaoH du ... 10 SIC"~S 0' 
"bllf!<lt<'e'~", "'.e .... " I<) 
'-eo 110 you, DOef.lIJO<l.c;all 
M I"POw<" We·" 5('"d yOU 
I "~ Sl!'Cret.wIC'S. I~P 
/ole ck-r~~_,"11 I"" netp you 
I'WK''' And ~,,,, It "'.~'" h .. oro 
10 NIl' PI'OPI •. 011 f<>gU'J' 
~ Of "Ofk !1\(>fO\ c·~, "'!>'TIc. 
a,sru:)j,"9 11'1,· rlhCO()n~y ""d 
'~('(>ll'IlIo ... ell you. 
d·w lo-d,'~ .... Of .. 'ou"'" 
"""'rowt'f For mvro I"lJ" 
:'!l'"NfS ..... , ..... , be<.'n Ihl"t 
~"Y;C" le.)det '" 'h, 
"''TI'''';)f~ hr+p "'~d 
G,.',· U~ ,I call 

MANPONER 
wo, __ ..... ~ __ 

Polo Alte ......... 
s.tJJ.M 

o 

Tandt'm CompUlt'r.; Inr .. Cupertmo. reported 3 
thrt'l'fold inert'aM' In rt·VI·nu~ for tht· \·t'ar endl'Cl 
Sept. 30 and a bt-Ul'rthan-tt'nfold Inl·n·.1_ ..... · in prof. 

" R('n·nut'S rOM' from $7,7 mllhon In 19i7 to $243 
million 10 ft5('al 197K and from $..1.1 mll/l(1n to $84 
nulhon m tht> fourth quart.·r of I'Mh Y!'ar_ 

Tht., 1 oronto·b,,5('d P,lfl·nt p)mp,lny h,l<; insur.lOct' gO\'l'mment employm!'nt 
brohr;'l!" O"ICI.·~ tn 2X tountri<'S. nl'MI\, 5.0110 t.m, dipped 06 p€'rcent and 
1'loy(· "S ;Ind m0rt· th.ln $1 bIllion In annu-al premIum state and lo('al gov('rn. 
\ of un,.. ment ('mploymf'nl 

X,d., Co,p. sunn~id~~,.~~: .. r:~~~~,~o!:;~) '" '''I y,." h", I~~~~~~~~~~;::==:::::========-:...:===~ 
v.11 .... which madl' Its fiN mlilton. while W~rtf rose quartt'f to $715.0(10 (SI To Our Friends in the 
pubh,' oHt·nng of stock from:S ~ I~.OOO (ll, C't'~'1$ a C"nt$ rt I-h",., .. ) , 

'~eI Stt'f'MH 

Ihelth C.re SH-nCti 

"I~tll 
342-2100 
241-4900 
'41-41SO 
4'4·92'2 

profit for Ihe y,·ar roSt· from S.125.000 (12 Ct·nt-. a 
.. hMI·) 10 $3 4 militon (!J4 (I'nll; a .. han'). whkh in. 
dud('d ('xtraordlndry rr('Clil from a 101'1( lo!.s c<irryfor. 

1\\'0 ..... t>t·k .. aJ,:O. rl'pont'tl ~ '~ .. I"~""""'¥'I Palo Alto Business Community 
fl'Cordprortt.lndS;ll(osror Mutual F nds .... ,-.- "----th€' Itrst quartl'r cnd,·d U 
~.'pt. :10 

w,lrd of SJ2 million. !ncom,· bt·fof!· the Crrolt W<I_' G Id & '1 
$2_1 mllhon (60 n:nlS.1 !'ohart·). up frnm $151\.000 (b 0 SI ver __ 

h A . ...&I ..... c(·nIS a s art·) 8y the 'is.ottated Prf'!o,\ ~ 10. 

DUring fiscal 1978 tht· ('omp.lOy shippt-d 12 Com· St'If'ctt'd world Rold ::.,.r1Uto i!.:. 
putl·r !'oy~lt·m:i. brjn,::inr. Iti installt'Cf ba~ 10 109 ,>ys. prk:es Woont1>day: ='" .~ , 
Il'm,>. Tandt'm'spayroll hasri'>t·n from 137 to 446t·m· London: morninR fit( in~ ~= ;Q,. eo: 
ploYt't'Sdurin.c! tht'vl'nr .... "' .... ,.. ___ .... . . _ _ ~ .... _~ __ 

.... , ... _' ..... .... .-............ . 
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FROM: Sam Wiegand 

TO: All Tandem Field Per sonnel 

DATE: December 5, 1978 

SUBJECT: ART IC LE ON TANDEM IN 
DATA COMMUNICATIONS 
WEEK OF NOVEMBER 20, 1978 

Data Communications printed an article on EXPAND and ENFORM which, in general. 
is a very nice article. However, there are misquotes in the article which, besides 
being inaccurate, give a completely wrong impression of Tandem's development 
directions. The intention of this memo is to help you understand what the mis­
quotes are and what our real position is. 

The first misquote of significance is that Tandem regards SOLe as a paper tiger 
that won't be needed by Tandem users for three to five years. This is far from 
the real case. We believe SOLe to be a major requirement for Tandem and are 
proceeding on the development of a SDLC controller and associated software with 
as much haste as we can muster. 

The second inaccurate quote is with regard to data encryption. The quote states 
that Tandem has no provision for data encryption and sees no need for OES or 
DES-like algorithms. This quote is referring to the NBS data encryption standard 
which is called OES . With regard to the first point of this that we have no current 
provision for data encryption, as we all know, this is true. With regard to the 
second point, that we see no need for data encryption, this is definitely not true 
and you may be assured that we do see a need for data encryption. 

The third misquote arises in the area of who needs networks. The statement is 
made that a decision to offer networking really came because of customer demands 
and goes on to explain that Tandy Corporation needed computer-to-computer 
communications between its warehouses for inventory updates. Again, this is in 
two parts. The first part is certainly t r ue that customers need networks. However, 
networks were always a part of our original business plan because this need was 
recognized long ago. it is also true that customers with similar problems to Tandy 
will find the network software extremely valuable. However, at the current time, 
Tandy has no plans to install the network software between its systems and we 
should not be implying that they do. 

The above information is furnished so that you may understand our true position 
when confronted with these quotes by either customers or competitors. This memo 
is not intended as a source of new product announcement and should not be used 
in that manner at all. 

Apart from the above, it was an excellent article. 

SJW :cd 



-. 
Newsfronl 

EFT p,ot~Uon, One of the prime mBrkets for DES implementation could be 
banking fl6tworks with automatic teflsr machines. Unfortunately, reaction from 
the financial community indicates little enthusiasm tor the NBS standsrd. 

the possible use of DES but has no 
firm plans for implementation. 

Summing up, a spokesman for 
the American Bankers Association, 

Washington, D.C., comments that 
he sees, "minimal use-if any" of 
the data encryption standard_ Why? 
"Too expensive." he says. 

Mainframer sets sights 
on reliable node hardware 

Since 1974, Tandem COmputers. 
Corp .• a small Cupertino. Calif.. 
mainframe manufacturer, has 
carved Itself a niche in the giant 
market for stand-alone processors 
with its "nonstop" computer philos­
ophy. Now, the firm has a broader 
nonstop concept In view thai In­
cludes data communications net­
works. 

Today, Tandem offers a single 
stand-alone producl- the Tandem 
16-which is built around a multi­
processor architecture. The key to 
the Tandem 16's vIrtually nonstop 
operation is parallelism. In each 
system, at least two paths connect 
any two elements, and every com­
ponent. including Individual disk 
files, can be duplicated. All re­
sources in the system operate as 
independent parallel resources. 
X..25. Beginning in March 1979. the 
software to support communica­
tions networking, called expand 
nonstop network (ENN), will be 
available from Tandem. ENN will 
allow these redundant computers 
to communicate, via full-duplex 
telephone lines or X.25 packet net­
works. 

" The decision to offer network­
ing," says James A. Katzman. Tan­
dem's marketing support vice pres­
ident, "really came because of 
customer demands." Katzman 
explains that Tandy Corp .. owner 
of a consumer electronics products 
retail chain that operates a large 
but scattered installed base of Tan­
dem 16's, needed computer-te>­
computer communications between 
its warehouses for Inventory UP"' 
dales. 
Simple. To achieve networking, 
Tandem was required to do lillie 
more than expand its existing com­
puter operating system. Because 
the Tandem 16 processor architec­
ture was designed for message 
transfer, with one process sending 
messages. to gIber processes, It 
was "distributed" In concept. (See 
the illustration). Any process from 
any processor could go to any ter­
minal, or any process could be 
shared among terminals. 

"To move into networking." 
Katzman says. "an additional layer 
was designed into the operating 
system to expand communications 
beyond one proceSSOf' location. All 

other architecture features were 
unchanged." 

The operating system uses a file 
thaI knows only the logical name 
o~ the message recipient. The fi le 
passes the message to a message 
system, which determines the phys­
ical address. It is the message sys­
tem, already designed for automat­
ic path retries, that was expanded. 
Because application programs were 
only logical names. the continuation 
of the message system outside the 
computer was accomplished with­
out disturbing processor structure. 
255 computers. The expand non­
stop network allows up to 255 sep­
arately located Tandem 16s to be 
linked together. According to Katz­
man, the network appears to be a 
single computer to a user at a ter­
minal. Databases can be distributed 
within a user's resident mainframe. 
or they can reside in another node. 
Except for recovery speed, a user 
at a node will notice no difference 
between a file called from a local 
Of a remote system. 

One feature of the Tandem ap­
proach is a "Ieasl time" path selec­
tion scheme. Network software 
selects the lastest. rather than 
shortest. path between processors 
and uses an end-t~nd protocol 
to guarantee delivery. It line failUre ~ 
occurs. messages are routed to 
the next fastest path. 

While Tandem products are in­
lended for users requiring highly 
reliable data communlcallons, the 
company can do linle about the 
transmission media In the network. 
Nevertheless, Tandem Is relying on 
a novel end-to-end protocol (as 
yet un-named) to insure data integ­
rity during transmission. 

The protocol directs the trans­
mitting computer to store a "copy" 
of the data in an unused redundant 
memory before transmitting It. In 
case of a line failure, dynamic rout­
ing will define e Aew ,:lath and the 
message will be retransmitted­
after another copy is made. 
Tandem only, Despite its small 
size, Tandem has decided to "ge>­
ii-alone" in the area of protocols. 
Only Tandem computers can be 
used In the network. IBM's SOLC 
terminals, as well as other commu­
nications protocol-equipped de­
vices, are not supported by the 
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Newsfront 

Expanding 

Ind."endent. A unique computer operating system. which separates applica­
tions from internsl communications, is responsible for Tandem 's first network 
offering. To the user, the network appears 8$ one farge computer rescurce. 

FILES SYSTEM 

MUSAGE smEM 

I/O OIl IVER$ 

architecture. In lact. Katzman calls 
SOLe. "3 paper tiger. that won', 
be needed by Tandem users for 3 
to 5 years." 

Another of Katzman's paper 
tigers is the NBS data encryption 
standard, DES. As currently engi­
neered. Tandem has no provisions 
for data encryption. Katzman says 
that research is continUIng at Tan­
dem, but he sees no need for DES 
or DES-like algorithms today. Katz-

NBS to construct local 
packet network 

The National Bureau of Standards 
may be setting a new benchmark, 
if not a standard, with a novel local 
data communications network de­
sign that it plans to install in lis 
Gaithersburg, Md" and Boulder. 
COlo., laboratories, 

NBS decided that It needed a 
local network to Interconnect Its 
broad range of computing equip­
ment-from laboralory data·collec· 
lion devices through large-scale 
computers. The design staff select· 
ed a packet·switchlng approach 
based on an Ethernet-type archi­
tecture. using a common coaxial 

22 

man's decision on DES Is not sur­
prising in view 01 Tandem's selec­
tion of Martin Hellman. Sianford 
University. Stanford, Calif .. as a 
consultant . It was Hellman who led 
a contingent of scientists in a sharp 
attack of the NBS algorithm last 
year. 

Expand nonstop network. will 
cost users a one-time license fee 
of $10,000 piuS $1,500 per proces· 
sor for Installation. 

cable media to interconnectlabo­
ratory buildings. The cable, with a 
data rale of I-megabit / s, acts as 
a closed.-cirCllll " broadcasting" 
conduit. Data packets. organized 
to carry 'rpm zerg In 128 bytes of 
data between IS-bit destination 
and source addressE'ts, are infected 
Into the cable by microcomputer­
controlled nodes-called TIEs for 
terminal interlace equipment. If two 
Ties inject packets of data into the 
cable simultaneouSly, a collision 
delectOf cirCUit senses the event. 
The TIEs back at! and retransmit 
when the cable is clear. Retrans-

• 

mission occurs after a random de-­
lay. The contending TIEs then are 
out of synchronization. 
Two board • • Though each TIE con· 
lalns enough memory and logic to 
ha'ndle transmission protocols and 
data packaging for virtually any 
kind of terminal with a data rate of 
up to 9.S kbitls, they are relatively 
simple physical devices. A basic 
TIE. serving a single terminal, con­
sists of just two circuit cards. One 
is a network board, which is cou­
pled to the cable itself. It contains 
Une receivers and drivers, plus the 
collision detector and other circuits 
that shut ot! the unit If it runs out 
01 control and attempts to flood 
Ihe network. The second circuit 
card, called a user board. is pro­
grammable 10 suit the protocols of 
a single terminal. The card acts as 
a kind of intelligent modem. 

To save hardware costs, up to 
elghl user boards connect to a 
single network board, so that just 
one tap iOlO the coaxial cable can 
handle a cluster of up to eight dif­
ferent terminals. The network board 
constantly polls all its connected 
user boards for the presence of 
packets. Incoming packets are 
passed directly to all user boards. 
The user boards accept only those 
packets addressed to their asso­
ciated terminal. 

Production. The breadboard 
models of the Ties use micropro­
cessors. NBS engineers have de­
signed the circuit boards up to prO­
duction level, and the agency has 
Issued a request for bids on prOdUC­
tion runs. 

"There is no large Iront-end cost 
In this system," says Thomas N. 
Pyke, chief of the computer engi­
neering division of NBS's Institute 
for Computer SCiences and Tech· 
noIogy, Gaithersburg. "The system 
can grow incrementally by nodes, 
and local networks at different geo­
graphic locations can be intercon­
nected by common-carrier links 
connected through TIes." NBS 
plans to interconnect most of its 
minicomputers In the labs to the 
network- it has over 100 of them. 
Pyke believes the network arrange­
ment will allow minicomputers to 
share peripheral equipment, and 
will be ideal for such jobs as cross­
assembling programs and sending 
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Cf- For Networks, Queries 

'Expand,' 'Enform' Enhance Tandem Facilities 
CUPERTINO, Calif, - Tan ­

dem Computers, Inc. nas 
ddded softwdre and n~twork-
109 cdpabililies to its muhipl~­
processor systems to allow 
users to link as many as 255 
geograpnicdlly dispersed sys­

tems 
The 'ldded cdpabilities. called 

Expand md Enform. allow 
"111.''-' with T,mdem crus ,md 
,tlta bases to be linked to-
6cther 1010 four-wire private­
line ,n X.2S packet facilities. 

TrdHic on tnese nets is 
nandled with the aid of dat.:l 
base dire<"lory information 
th,1t i!. stored at edCn system 
site in the nelwork, the com­
pany s.:lid. 

E"pand allows inqui ries to 
be routed automatically 10 

dat,] that resides al remote 
sites using the best path dVdi l­
able, but this capability relies 
on previously programmed 
data in the system which de­
fines tne location of dpplica-

hon progrdms, a Tdndem 
spol...esman noted 

Other Featurt's 

As part of the Exp,md Cdpa­
bility, Ihe Network Control 
Pr()(css (edlurt" dllo'N'S net­
work links to be reconfigured 
in Ine event of malfunctions in 

I~· ...... 

o;pecific network connectlOno;, o lher "y~l('m But tnese fed­
Comput1Og resources .. nd lures depend on dllKlory dolta 

data bases in an Expand net available at {'oIcn multiple-
wor!... are Solid to bt- loc.1Iion proce<;"or system site. 
Iranspdrent 10 operdtors and Tandem al .... l introduced its 
progra mmers. In addition. a [nfurm sottware. which .1-
program reSident in any sys- lows rt'tnevoIl of dolta fro m 
tern In a Tandt'm network Coin multipl ... file!. In wolyS not oInli-
dCC(',!> d,lIa resident in any (Co'I''''lled 0" Page 30) 

!Packages Aid .. 
Tandem Users 

(Conti"ul'd from Page 24) 

cipated durmg data bue dt' 
.. ign, the company indicolled, 

Enform reportedly products 
reports in If'S!> time than con­
ventiona:l Idnguagf'S such as. 
Cobol. dnd II .. reporting op­
tions allow .. orting and sum-J 
marizing of retrieved data as 
well d!> evaluation of bUilt- in 
or user-defined fum. lion" 

Des..'ribed a .. .I nonproct'-
dural language. Enform al­
lows users 1<) make queries 
witn Simple requt'!>ts in En­
glio;n stat~ments, 

Expand will be released in 
Moltch 1979 witn .I one-time 
license f~ of SIO.OOO plus a 
micr(Xo..ie {hdrge of Sl.SOO 
per prOCf'Ssor 10 the network. 
(nform will hf' olvailable at the 
same time and will cost S7,OOO 
for the licens(' fet' and S1.500 
for the micrOlode fe-e for t'dC"h 
processor 

Tandem Computers. Inc. is 
at 19333 Vdllco ParKway. Cu- .. 
perti no. Calif. 95014. 
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,; Users Eye Small Computers at NCC Peripherals 
'" z 
;; 
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ANA HElM, CallL - Sma ll computers, aimed at distributed 
processing applications, apparently garnered the majority of at­
tention from users who scoured the NCC floo r for new products 

Continud From ~~ 
Brennan, Datum ~p~~ 

"Our products art t'nlbli 
development thai couldn~ .~ 
IBM..only hardware," ~~ 
Aid. IBM. be addN, •. ~ 
several Datum tape ~~ 
l"VIluatiOIl and Internal d 
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a nd ideas. . 
Only three mainframes - from 

Digital Equipment, IBM and ltd _ 
W6'e shown II the ('()I'Ift'mM:e, bert, 
but small CPUS, peripbenls and ter­
minals ~ combined with dall CO~ 
muniations hardware to ~ • 
wide range of diJtribut~ processinc 

.ronfigurations. acxordinc to users. 
ExhIbitors frym aD areas of the in­

dustry claimed Uwy were aettin& I 
healthy response: II their booths, even 
though NCC rules prevent orders beifll 
Jigned 0!l the conferel'lCe floor. 

" H.alf the people come througb just 
10 see our m.licrnne for tM 11m time, 
said Thomas R. Schmitz, v:lce-pces.ident 
of ltel, whose exhibit included an AS/5 
IBM plul·compatible mainframe. 
"They've all heard of ii, but many pel>" 

pie have never seen OM," he. saJd. 
The Dnce of user manapmmllevds 

represented by al\mdees ran from 
programmm to systems analysts to 0c­

casional dUa procelin&: maN.lm, ac­
((lI'dmJ 10 Mr. Schmiu. Rarely did 
those responsib~ for purcIIasIna; a 
mlinlrame - vke-presidents 01 ranaDCe 
and controUen - visli tM Itel booth, 
he added. nol.llll that M upected 
st'Yenl " solid" 'eads ID result from 
NO:: actiVIty. 

totr. ScIunItt Aid thai he had IoM!'JJ 
viIIts from la" penormeI wbo seemed 
interes ted In tbe lIel mainframe', 
design and CQftStr\lClIoa. 

Tandem Computen, showinl Its 
multi-processor l)'Item, WQ viewed 
WIth lnterest by Jf'YeR1 OEMs designed 
newspaper text editinc: symtnS, at'­
cording to L.any SdaUJter, district sales 
manacer· He declined to name the 
OEMs, however. 

MIny of the Inquiries received by 
Tandem, Mr. Schuster sald, eame from 
persons who Intend to buy b.antwarf: 
lOOn after the show', end. More OEM. 
than end·u.sen viewed the bootb 
beoU5e the Tandem .ystem wu seen 
as too lute for tnd-user nHdI, be 
cWmed. Typkal-OEM applications for 
lbe hudware an ra.ncilll (rom Invm­
tory ('Ontrollo order ~, it wu 

"""', 
American Banters Ufe, a Mlamf ill­

SUDnt"e rum, tent Robert Nenia;, assiI­
tant vice-president, to NCC to evaluate 
eqwp-nenl. meet wiUl lOp vendor a · 
«ul.lves and ,ain new Ideas for data ....... "'" 

"1luJ Is !be belt place to rlnd people 
.... -bo know what they're talkfnc about," 
Mr. Nenia; said " We'n! vowlnc u a 
rompany. and I 've come to keep up 
willi the state of the art. " 

American 13ank;n. he said, Is 
implmle1lUn, a dlstributed processlnc 
system willi a H~lett·Padwd H·P 
!OOO to be InNlled this month. The 
I)'Ilem is lakinc over won fbi" In­
SUrlll!'lC'e company has been .ltippl", out 
to timHlwinc finns, he added. The H· 
P system will froDt-end a l6OfJO 
ma.lnframe from whkh computer ser. 
vices may be JO)d to outside \aeR, Mr, • 
Nerri& said. 

system on order. the spokeswoman 
said In ~ddiUon , other lIendon were in­
tere!ted in the hardware. lint was 
s howing Its m.inframe wltbout 
peripherals. so the system was I'WlIlinc 
only diagnostics through the modeJ 3036 

"""""-
One user, who uked to remalD un­

idefltified, Aid he WD thlnkInc of _v­
ing his present employer, Hughes 
Aircr.dt , to market a smaU business 
system he had desi&ned, The NCC, he 
cb lmed. was the best pUCf: to evalu..te 
periphen.1 eqwpnent for hiI s)'Stem, 
which is MPIJ.based. 

""'-
Ma}fH" .l1InaJt 

"My belief is thai ~.~ 
2 yean away from ~,~tv.' 
pecUtions would have it ~ 
said " The major thrust I 
deYelopment is coming ~ 
and Sft'Viet howes, bul ~~U 
Ole IlWS storage they ~, 
• limit to what their mt 
handlt," -: -

Datum also of fers ~, ~ 
disk drives ~Of tbe Series!1 ~ 

"If you're sc 
. you rnake-a dE 
that's safe. 

Ifnot,you 
a decision that 

Whatwet 
js remove the f 

- Tom 
Product~ 

"We really believe that 
better than National's a 
memory for your IBM 3 
And so do a lot of other 
I tell customers, 'look, ri 



\ would be minima!." 
v 

. 
The accident thai occurred recently 
at ADP/First Oata Corp., Waltham, 
MA. was used as an example by 
"Alert." AOP's equipment was gutted 

. by a (lre that started in another office 
in the same building. But since 
management had taken a number of 
steps to guard against just such 
eventualities, losses were negligible. 
ADP had an agreement with another 
OI'ganization to use it.! computers. It 
also made a practice of copying 
computer tapes of customers' work 
and storing them off-premises, so 
losses were limited 10 jobs actually 
being run at the time . . 

-Here are some questions users should 
ask as suggested by The Computer 
Security Institute, Northboro. MA: 1) 
Does the fllm have a formal risks 
analysis program to identify where it 
is most vulnerablel 2) Does it have a 
contingency plan to protect 
customers' recordsl 3) Does it include 
SpectrlC assignments 10 the service 
bureau's empk>yees and is the plan 
updated periC)dlcallyl 4) Do 
employees who enter the facility 
during nonK.heduled hours have prior 
authorization and is a manager 
presentl 

• 
Government 

OP study lowers goal 
for federa l help 

The Federal Data Processing 
Reorganization Study aimed at 
evaluating govefnment DP practices 
has recruited fewer representatives 
from oulside the federal government' 
than Ofiginally hoped. Despite this 
change, project duectors still plan to 
meet their September 15,1976, goal 
lOt' delivery of final recommendations 
to President C~r1er. 

This development was reported at 
. Fede~1 DP upo 78 in Washington, 

DC. The three-day exhibit and 
~minar sessions attracted a total of 
about 1 40 exhibiting companies and 
approximately 4.350 in attendance. 
slightly higher than at last year's 
exposition. 

The reorganization study update was 
provided by Wally Ha~loe, deputy 
director,lnformation Systems Policy, 
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inside info. wnUnu,d 

Office of Management and Budget 
He reported that of SO people 
working on or committed to the 
project, 20 or 40 percent, come from 
private industry, the academic world, 
and state and kKal governments. The 
original goal was to achieve a 5()..50 
split between federal and non-federal 
representatives. 

Haase explained the change results 
from delays in the recruitment 
process, which look longer than 
anticipated. He said the program's 
directors decided not to further delay 
the study while seeking additional 
non-government representatives, but 
rather ".to proceed with the project 
with the people who were I'lrmly 
committed at this time." 

-Victor Block 

Timesharing 

Timesharing service offers 
econometric model 

For the second lime in about six 
months. a computerized et.onomk 
model has been made available 
through the cooperative efforts of 
the model market and a timesharing 
servke. Arthur D. little Inc.. 
Cambridge. MA. management 
consulting and reloearch I'lrm, is 
offering its economic advisory !oervice 
that "pinpoints purchase-sale 
relationships among more than 220 
sectors" on the Ceneral [leclric Mark 
II worldwide timesharing network. 
The price is·S15 .000 for a year's 
subscription, plus line charg~. 

Samuel C. Flemming. president. 
Arthur D. little Inc., said Ihe new 
servke is the '1algest on-line system 
commercially available today for 
evaluating inter-industry relationships 
and for forecasting the outlook for 
key industry !>ectors." 

Development 

Nonstop data base 
gets failure protection 
Tandem Computers usually pu15 
prCKf.'SloOfS together to sha re 
Opt"rations 50 that even with any 
system component failure processing 
contmue!.. A dual processor often 

does the job, but one customer 
wanted both nonstop operations and 
the ability to handle a very large 
amount of data. 

A 1 O-processor system, Tandem's 
largest to date, went to the Ohio 
College library Center (OClC), a not­
for-profit corporation in the servke 
I'leld_ 

OClC uses the 10-processor system 
to access data from -to disk drives 
(expandable to 108 drives) of 300 
Mbytes per drive. It acts as a backend 
to the four host mainframes. OClC 
also uses a four -processor tandem 
frontend to switch on-line operation 
between host computers when 
anyone 01 these fail. 

pocumation docum ents a 
real success story 
In 1970, revenues fot Documalion 
Inc. were S32 thousand, a rather 
humble beginning for a company 
advertising the "world's most cost­
effective card punch and tile work1's 
best card reader." But somebody 
believed. Revenue in the fiK.al year 
ending rebruary 3, 1978, should top 
the 532 million marie and profits 
should exceed last year's record of 
S2.02 million. Documalion's 
performance is all the mOfe 
remarkable when you consider that 
the firm in 1 977 completed the one­
year transition from a strictly OEM 
supplier to a full-fledged end user 
marketer with a complete line of _ 
printer subsystems, 12 diffelent 
conl'lgurations of off-line \ape-to­
print systems and a loeries of card 
input/output subsystems. 

As company 
founder. president 
and chairman, Ray 
Halbert poin15 out 

'We have paid the ~~~9 
price to enter the , 
end user malicet. 
and through the 
entire period, we 
have remained 
profitable." Today, RaJ HalbMt 

Oocuma tion has 16 domestic offICes. 
one in Canada and four in Europe. 
According 10 }ohn Sterling. director, 
end uloer sales. the customer bASe 
already includes many of "Fortune's" 
list of top companies_ 

In January, the fi,m demomlrated i15 
... conrinutd 011 ~gr J6 

Infoilitemi 3178 
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C~ers 

Tandem Computers just 
keep on computing 
NonStop computer systems lead to 30D-percent growth 
rate for four - year -old Hewlett-Packard spin-off. 

Bdore Tandem Computers came on the 
scene. II C'Oill"Pulcr thai did nOI go down 
was a rare sight indeed. The mititary 
tried tackling "downtime" from II 
perform:mcc point of view-in Iypical 
government fa shion they just kepI 
adding zeroes 10 the price lag until the 
computer worked. CommcrciUI sy<;lcms 
mllnufllclUrcrs tried ,I different ap­
proach: They oHered triple modular 
redundancy (TMR) in which every 
board was replicated three limes and 
every lIelion by every piece of hnrdware 
wa, performed in triplicate. Thi~ meant 
thill the uscr received three time~ the 
hardware aI three (or more) limes the 
price for the \ltmC performance. 

Things changed, though, in November 
1974 when Tandem Computer, wa .. 
founded by a number of engineer~ and 
marketers from Hewlell-Packard\ com­
puter operations. lis ~ole purpose was 10 
produce an extremely reliable computer 
that would ha ve a minimum of 
d ow ntime without giving up any 
proces~ing power in the bargain. There 
wa~ never any question in the mind~ of 
the principals that the idea of the 
NonStop computer wa~ viable. They all 
came from minicomputer companies 
where e.lch had done hi~ , ..... igned 
portion of the design al least twice 
before. In fact at Ihe preliminary design 
meetings, the hardware lind soflware 
:lesigners each ~Ia t ed that he thought his 
pari would be ca .. y lind the other guy~' 
would be lough . Two key question~ s lill 
remained: Would such a machine be 
marketable and where would the 
financing come from? Marketable meant 
that the final system had to offer, in 
addition to extreme reliability , an 
economical cOlitltransaction/second­
the businessman's benchmark for mea ... 
uring value . Financing pre~ented a 
different problem . Tandem was allempt­
ing a ';lart·up operation in the middle o( 
a recession ..... hen virtually no venture 
capital was available. Nonethele~\, the 
founder s managed to find enough 
backerli who believed that the need for a 
reliable computer would not go away. 

Two years ago Tandem ~hipped its 
fir~t NonStopTM computer, and it 
hasn', gone do ..... n yet. The Cupertino, 
Calif. company is presently experienc­
ing a )()().percent yearly growth rate and 
last year went public. 

NonStop compu ting is the rea~on that 
Tandem computers are selli ng. Vice 
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president of product management and 
technical support. David Mackie ex­
plains. "If someonc is unin terested in 
NonSlOp compu ting he can find all \orts 
of reasons for making a "safe" buy 
el<;ewhere. Initially we were a ~mall. 

unknown company. and it took II bit of 
courage to buy from us. We had to h"ve 
.. omethi ng significantly beller th.u 
wou ld enable people to take that risk. 
NonStop is the most important thing in 
the ~yMem. It mean .. that you can .. top 

Vital Statistics 

TANDEM , 
Cupertino. Calif. 

All figures for si.. months ending 
Ma(ch 31. 1978 

Net sales $9.168.000 

Net income $1 ,&44.000 

Net income as % of sates 17.9% 

R&D $861 ,000 

R&D 8S % of sates 9.4% 

Numbe( of emptoyees 243 

Nel safes per employee $37,728 

Net income per employee $6,765 

Current (8i1o (asset to liabilities) 7.7 

Cosl of sales (manufacturing costs 
as % 01 sales) 39"4 

any part and the system will continue to 
run. 

"Obviously, it's po .. sible (or the 
system to stop because in order to 
achieve real absolutes you need an 
infinite amount of equipment. Mathe­
matically. however. II .. imple t\\,o­
processor NonStop system might have a 
failure every 60 years. This i~ 
orders·of-magnitude beller than any­
thing else on the market today or in the 
near future. Already we have much 
more compu ting time than that in 
machine years and we .. till hilven't 
eXperienced our first failure." 

The actual design of the compu ter fell 

10 James Katzmnn. vice president of 
engineering. and hi ~ 1>taff. He relate~ 
that the only constraints he had ..... ere 
time and monq. The computer itself 
s tarted with a blank sheet of paper. "As 
fllr :. .. the architecture of the machine 
wen t, ~c hlld no compatibilit y con­
\ traint s:' sllY~ Kalzman. " In fact. early 
on we realized that it was just these 
type.. of con~tr.tint ~ that prevented 
e .. t.lbli .. hcd computer companie .. from 
doing it righ .. " 

By s tarling from .. cr.ttch. Tandem \Nal. 
able to tailor il<; machine for commercial 
comput ing in a tran~aclion-oriented 
environment. From a hardware s tand­
point. Kutzman points ou t . "We 
incorporated .. orne unique feature .. In 
the sy~tem \uch a.. intelligent 110 
controllers and channels. two separate 
super high-~peed proces~or channel .. 
(t hc fa .. te .. t in the indu,try at 13M 
bYles/ .. cc each) lind mirrored dmil ba .. e ... 

"Everyone knows that multiproce~­
sor~ :Irc ncce .. \ary for NonStop comput­
ing, but people fail 10 .. ee that it isn't 
.. ufficienl. For e.'l.ample. NonStop com­
puting mean .. the ~ystem i~ never shu t 
do ..... n. even for routine maintenance. 
The only way to do this is to be able to 
po\\,er do ..... n each module or failed pari 
and leave the re .. t of the system running. 
Thi .. require .. U L app(o\,11 antI. iI" far a, 
I know, we have the only .. y~tem ..... ith 
.. uch approval. But the accomplishment 
required un architectural ground-le\eI 
commitment from da) one. Tv...enty 
percent of our patents are in power 
di .. tribution and cooling~ are:t .. con .. jd· 
ered mundane by mo<;t companie ... " 

Equally importunt i~ the .. oft\\,are 
which \Nns de$igned in tandem with the 
hardware . In fact sort ware may be more 
Import;mt to NonStop operation than 
the hardware although efficiency de­
pends on them operating .. moothly 
together. 

Plug It In and go 
Family compatibility play,> a large part 

in many computer purchase, becau,e 
every EOP m:tnager envisioM the day 
when he will run out of processing 
po ..... er and need a bigger machine. The 
EDP manager buys with upward 
comp:ltibihty in mind . An apparent 
dta,wback of Tandem's computer, then. 
is that it's the only one in ils family . But 
Mackie doesn't see thi~ as a problem: 
"If a user ou tgrow~ our basic t ..... o­
processor system we 'll Ju"t plug in 
another one. With the ability to attach 
up 10 16 processors. each equivalent 10 a 
PDP· llnO. in .1 "ingle \ystem it i, 
unlikely that a user would outgrow the 
~ystem. In this way we do not obsolete 
any of the customer'$ programs." 

Designer Katzman adds, "With the 
Tandem approach, ..... hen you buy two or 
three processon you Bet two to three 
limes the performance. Nobody really 
hi'" four time~ for four proce ... ,ors. but 

" 
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W~ comc closer than anyone else. With a 
four-processor Tandem system you gel 
390 percent over what you would gel OUI 
of a one-processor ~ystem." 

A le~'i obvious bendil is the 
elimination of tl used computer 10 :ocl!. 
The scenario goes something like this. 
~ays Katzman. "You buy a computer 
thai doe~ the job. As the job expands 
you add more terminal .. , and the Jalll 
ba,e grows until you need a larger 
computer. You go back to the \ume 
computer company and order II larger. 
bUI compatible, model so you can use 
the .. ame programs. But what arc you 
going 10 do with your old computer? In 
the minicomputer market. you bought it 
and il'~ your problem." 

A company ~lUck with an older 
computer doe\ have ,eveful \olulions 
aVOIII .. blc to il. For one il can pul Ihllt 
computer to U'ie in anOlher part of the 
bu,ine" or maybe u\e it a .. a 
preproce"or for the larger sy'itcm. thu~ 
incre,l\ing the overall <;y~tem proce~~ing 
power. Or if the company i,, 'u cky. it has 
had the original computer long enough 
to depreciate it a rea~onable amou nt . 
But with Tandem's NonStop computer 
thi~ dilemma never develops. 

No followers, yet 
A .. far .IS Tandem know!>. no one else 

i .. ",orking on a NonStop compoter. "We 
expect to have competitors. but at the 
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moment there are none:' !>ays Mackie. 
"NonStop computing is only about five 
percent of the market. and every 
company does them as ~pecia l s. If we 
took the whole m:lr~et ",e would be 
taking only fi ve percent of everyone", 
market. not 50 percent of :my particular 
company's market." BeC:IU'e Tandem 
avoids thi .. head-to-head competition. it 
also avoids puuing any pre!>sure on any 
one computer company to produce a 
comparable product. 

Katzman isn't .. ure other companie\ 
can produce a comparable product in 
le,~ than two or three yellh. "Other 
processors have been put in a 
multiproce,~or enviro nment. u .. ually 
under market dure!>s and a... an 
afterthought. Mostly it i~ done 10 
increase performance and not to 
produce a fault-tolerant !>y!>tem: a ,ingle 
fuilure can ,till contami nate Ihe entire 
,y"em or cau~e it to go down. Much of 
the magic in mnking a fault-tolerant 
,y~tem ",a .. di~cuvered and in"ented by 
Tandem and i!>. in fllct. a trade \ecret. 
The entire !>y!>tem is patented and we do 
nOI gh·e OUI the \ource code of our 
,>oftware." 

Tandem en\li~ion~ that the competl· 
tion. when it docs appear. will come in 
three )Iage~. Fir't thc), .... W "i1Y. "We 
can do that as well." and not do ;mything 
different. Secondly. they will ma~e 
~ome changes in their 110 and the 
interconnection between proce\sor ... 
Finally. they willlhrow away what they 
havc "nd .. tart all over again. To date 

- • 
Tandem ha, ~een only the fi,..t ,tnge of 
competition. 

Tandem\ rapid growth put ,ome 
pres~ure on the company to go public 
for 1","0 rea .. ons. One wa~ 10 haye a 
better financial base from which 10 
continue this growth. The olher wa~ for 
credibility: It ,1S$ured cu,tomeh. e,pe­
ciaJl) financi;11 m .. titutioo\. thai the 
company could ,urvive an econumic 
downturn. Before the tompany went 
publiC' :111 growth had to be finanted by 
profi" and venlure ..:upital. both of 
which tend to di~appear at the most 
inopportune time~. 

Market analyst~ yiew Tandem opti­
mi .. tically. They point 10 the uv"ilability 
of more ~oftware a .. the prime reu::.on for 
:In increase In the ;\\emge 'y!>tem\ !>iLe 
and price (approximately $250.000) 
While many do nol believe th,lt Tundem 
can maintain il\ 300-~rcent growth rate. 
they do .. ee a !OO-percent yeilrly growlh 
rate fur ,ome time 10 come. Iheyaho 
feel that the rapid mar~et acceptance 
ilhl\lmtes both a need for the product 
and proof Ihm the ~y\tem operate, a, 
promhed. Mo .. t of Tandem\ cu .. tomer .. 
are Fortune 500 companies. 
The~e ~me analy,,, e~limate Ihat 

randem\ current facilitfe~ ClIO handle 
three time, the current proouclion rale 
10 ;Ibout S60 million 10 annual .. ale ... 
they al'iO e .. timate the milr~et at atlout 
S.l00 million with a SI-billion potential 
wjthin three yeaf\ Tlmdem ,hould 
rapidly increase it'i .. hare of thi., 
markeL-II. Grossman 

TRW offers business credit rating service 
More Ihan 38 million commerci;11 .. ale~ 
tmn'\3ctioo, (;I~e place e ... erydllY among 
Ihe IJ million busine,~ establish men I!> in 
the US. From 1970 to the second quarter 
of 1977. credit e~tended between 
bu .. ine!>, firm .. increa\ed 72 percent to 
S357 billion. These accounh receivable 
total nearly twice the amounts loaned by 
bank!>. ~ys II TRW Busines~ Credit 
Service, divi .. ion \pokesmun. From hi .. 
viewpoint. it looks as if bU'iiness. mther 
thun b;mks. finance .. other busine::.s 
operation\. The (lI,ter u bu .. ine" can 
turn oyer its accounts receivable. the 
more money it can make. either through 
savlOg!> on intcre~t or in"estmenl. 

To help bu~ines, a'i~e .. s a po.,sible 
credi tor'" payment habih. TRW offer, a 
nationwide. computerized busine .. ~ 
nedit reporting service called National 
Credit Informution Service (NAC IS). 
It ... aimed at garnering 1I \hare of the 
SZIO-rnillion bu~ine,~ credi t reporting 
llIarket-75 percent of which Dun & 
8rad .. treet control~. Jim Holly. vice 
pre .. ident and general manager of 
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TRW Business Credit Servicel> divi!>ion. 
.. a~, 0&8 reporh often 1,Ike frum 
,everal day, to week, to IIrrive at the 
inquiring busine, ... :md although they're 
updaled periodically. the reporh do not 
ulwuy .. contain the rno,t current 
informalion. The average co~t of" D&B 
report runl> about ,ix dollar~. 'illy!> Holly. 
By compari .. on. NACIS reporh provide 
"objective (jUSt raw data. no conclu­
~ion5 are drawn by TRW). up-to-date 
Irude payment ;nformution on more than 
3.5 million bu~ine~ .. locations in 
hundreds or indu ~lrie ... a .. well a~ key 
busincs~ facb on 360.000 compilnies." 

Any teleprinter terminal can tie into 
TRW\ system in Anaheim. Calif Viii 
high-speed data communication!> lines. 
More than 1.100 companies have .. igned 
with NACIS to contribute their aUlo­
mated accounts receivllble information 
to the file every 90 days. The rile now 
contain .. more than M .... million payment 
e.\perience~ from companie .. including 
Hamilton/Avnet. DEC. Control Data 
,lOd Iloney .... eJl. Holly .. a)'\ U,cr .. do 

not pay for TRW\ .. pecial \o(tw,lre. 
which allow\ Ihem to ..:ontribute their 
d:lla. or for the high-.. peed Jata 
communication!> netv.ork.they pay only 
for the report' the~ order. An :I~cr .. ge 
fRW report CO!>h S3.40. Holly .... y ... 

N ACIS orrer~ :10 added .. ervice: il\ 
tr.lde payment IOdex ...... hich indicate .. 
the percentage .. of current and pa,t-duc 
receivable, in 30-day .. egment\ by 
indu!>lry cllu~gory. For example. dunng 
the .,econd quarter of 1978. 68.~ percent 
of the reported electrical equipment 
In(hhlry', "ccoun'" receivable ...... ere 
current. down from 69.6 percent for the 
"Ime period in 1977. The index. '''Y'' 
Holly. allow~ credit executive .. to 
compare their actual collection duta with 
an indu~try ~tandard. Deviation ma)' 
indicate a problem with collection 
policie\ and .. tandards of a company. If 
TRW collech thc\e IIveragc\ over II 

serie, of quarters. thc index could 
become another leading indicator of 
trend .. in :l number of indu\trie .. ,.nd in 
the economy :I~ a ..... hole. _ 
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