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Parallel processing is what's happening in today's technical computing market, which is 
growing at a healthy clip of 35% a year-much faster than the commercial sector. In this 
market, a variety of exotic new computer architectures are being commercialized in attempts 
to crunch more numbers per second and more per buck: Many of these designs corral the pow­
er of dozens and even thousands of microprocessors. One startup company in this fast-paced 
game c1ail11s it has a machine that will find parallelism in places other computers can't reach. 

A ew lanton 
Parallel Processing 

BY JOHN W. VERITY 
A Connecticut startup company, backed 
by top brand venture capital, is set to at­
tack the turbulent market for technical 
computers with what it claims is a radi­
cally new type of parallel processor. The 
technology, an extension of work done 
by company founders at Yale University, 
promises parallelism with a "finer grain" 
than is possible with most traditional and 
emerging computer architectures. 

The proposed machine would not 
simply process long vectors in parallel, 
nor merely parcel out different tasks to 
separate but concurrent processors. 
Rather, it would execute handfuls of sca­
lar and vector machine instructions si­
multaneously by packing them carefully 

THE HIGH­
PERFORMANCE 

MARKET 
COULD REACH 
$6 BILLION BY 

1990. 

into an .instruction 
word as wide as 1,000 
bits or more. Although 
some software chica­
nery is needed to han­
dle conditional jumps at 
run time, the end result 
would be high-octane 

. -performance through­
out· a typical scientific 
applications program. 

. That extra oomph 
would not be received 
just by the easily vec­
torized mathematical 
heart of the program, 
but also by the sur­

rounding scalar junk code. 
So claims Joseph A. Fisher, co­

founder and executive vp· of Multiflow 
Computer Inc., Branford, Conn., who is 
the primary inventor of the company's 
very long instruction word (VLIW) tech­
nology. Interviewed late last year, Fisher 

declined to say exactly when the compa­
ny would even describe its first product, 
let alone set a shipping date or price. But 
Multiflow seems close td making its ma­
chine public. It has hired Donald Eckdahl, 
a veteran NCR computer executive, as 
president and ceo. It has also raised 
$17.6 million in venture capital from 13 
backers, including Aetna Life & Casu­
alty, Alex; Brown, Olivetti, and GE. 

If and when Multiflow unveils its 
machine, it will immediately find itself 
competing in a marketplace that already 
hosts 20 or so new companies and a few 
established ones. Multiflow's foes in the 
scientific/technical market will include 
such companies as Cray Research (Min­
neapolis), Convex Computer (Richard­
son, Texas), Alliant Computer (Acton, 
Mass.), Cydrome (Milpitas, Calif.) , and 
Scientific Computer Systems (San Die­
go). Growing at a clip of 35% a year, that 
market is expanding faster than the far 
larger commercial side. Easier to enter, 
the scientific branch of the business has 
attracted many entrepreneurs. It's also 
one of the few areas of computing where 
IBM does not rule supreme . 

But easy come, easy go. While sci­
entifically oriented computers have been 
plentiful over the years, few companies 
that have relied on them solely have sur­
vived over the long haul. The survival 
statistics must be known to the latest 
newcomers to the high-performance end 
of the market. Even though these firms 
claim not to be worried by the competi­
tion, all must be painfully aware of the 
congestion taking place in their chosen 
arena. The crowd will be thinned down 
sooner or later, say informed observers. 

"We're some way from seeing a 
shakeout, but I'm sure that all these com-
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panies cannot survive for the long term," 
declares Tim Johnson of Ovum Ltd., the 
London research house that recently 
published a report on ,the parallel pro­
cessing market. "Of course, some of 
these companies have only short-range 
aspirations to serve the research com­
munity and make only a few million dol­
lars a year," hotesJohnson, who predicts 
that total sales in the high-performance 
market could reach $6 billion by 1'990. 

Only a Matter of Time 

With so much money at stake,. it 
seems only a matter of time before indus­
try leaders IBM and Digital Equipment 
Corp. make their big moves into this 
stratospheric realm of computing. Either 
company could bring more resources to 
bear on the technical computing market 
than could all the startups combined. 

DEC is known to be refining several 
post-VAX, parallel architectures. Mean­
while, IBM, which already sells a vector 
processor for the 3090 mainframe, is ex­
pected to cascade that technology down 
to smaller 370 cpus. Late last year the . 
company signaled its intentions by re­
aligning the numerically intensive com­
puting (NIc) marketing efforts within its 
Information Systems Group and by cre­
ating the post of vp for engineering/ 
scientific computing within the Data Sys­
tems Division. 

A recent DATAMATION/Cowen & 
Co. survey of scientifically oriented mini­
computer users indicates only narrow 
interest in the recent wave of multipro­
cessor architectures. Asked if any of 
their applications warranted the extra 
computational power available on the 
new technical computers, only 22% said 
yes, while 45% said no. Most of those an­
swering affirmatively were in the petro­
leulJl/ natural gas, national defense, and 
transportation equipment sectors. 

All of this means that latecomer 
Multiflow will be facing some stiff chal­
lenges once it finally gets to market. 
Those challenges could be even more 
daunting as a result of the company's 
goal to serve a market segment broader 
than most of its rivals do. Multiflow has 
targeted its business at the "general pur­
pose technical computing" level, as op­
posed to the vector, signal processing, 
and even narrower niches pursued by 
certain competitors. This focus seems to 
make Multiflow's undertaking riskier 
than some others in the field. 

By aiming for ,more of the market­
namely, the segment where DEC has 
been so successful with its VAX line­
Multiflow is bound to face more competi-
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ANew Slant 
on Parallel 
Processing 

The very.longinstru6ti6ri·~6'rd·(~£~W)··i~·~ri·id~·a th~t···i~'t~t~··btitri6i·4ribi~~~d~rit~d····; 
in .. electronic computing's brief history. Put ~imply, a wide instructi9nw()rd~an do 
mdrework than'a narrower' one can during.· each dock cycle. For exampIe,it can 

;' ..• simultaneously. execute multiple • operations· suClr as load,. add,. and store.T.his is 
the essence ofthe"fi~egrainparal1elism" that Multiflo~ ComputerInc.,Brallfor~,; 
Conn., boasts of.' .' ...... '.' ..... ; .... '.' ...... .". .. . •...........•......•........•. » .•................. . ·.·...i ... ' 

A particularly sophisticated compiler is needed to. constructoptimallyeffi­
ci~nt instruction words. Multiflow's.· compiler would produce a seriaL stream of 

!.' machinepritrlitives . during early passes .' throug~asource. program, as others do.' 
• The compiler, after .occasionally reorderinglocal sequencestoavoidprobk~msof' 

data precedence, would then build-wideinstructi9n words, operati9nby op~Fation.; 
'Each instruction word 'would containas many as a dozenmac~neprimitives. 

The major problem faced by anyone whohastinkered\Vithwide-wordma-' 
c~ines is how to deal withconditionaljumps--..branches ~hosedirection depends 
on run-time • sonditions.]umps. are .!oundsofrequently-olraverage~boll~once 
every five to,'. eight instructions,.·.according to .·.rviultiflow exe~utive.yp Jos~phA~ 
Fisher ~that theyusually fing their -Way int<Jmostinstructionwor~sthat the, corn-

: . pilerbuilds. Butsince it Cannot be determinedatcompiletirneexactlr\Vhichpat~~ 
,programwilltakeat each conditional jump, it is impo.ssible.to buildco.rrectiIlstrus . .;,, 
tion words every time. .' .. '.' .••...... . ...........................•..•..........••.....................•.•...••..•....................•..•...........................•.•................••. 

Fisher claims the Multiflow machinehasamethod that overcomes this obst~-j 
cletoefficient wide-word computers~Tocompi1e VLIW object code,Multiflow uses.' 

•. trace scheduling, a technique that it says is ready for every possible path aprogram' 
may take when executed. The compiler first makes'. an educated .guessaboutthe 
direction its target program will take. After analyzing typical codes and developing 
certain "heuristics," the company built a compiler that Fisher says candiscern the 
proper path "most of the time;" packingthe wide instructions accordingly; .' ' 

The real cleverness of trace scheduling,' ho\Vever ,lies inthe wayit handles its 
()wn wrongguesses.--a process that Fisher describes as "gamble,scramble,and 
recover. H Each time the compiler comes across a conditional branch, it not only 
makes a best guess, it also makes a second~best guess, preparing a second trace to 
accomplish that possible program flow. The alternate trace, which becomes part of 
the load module, stands ready to be called into action if required atrun time. 

The alternate code is limited.inscope, encompassing only as much of the 
remaining program as needed to reenterthemain body ofthe program as quickly 
as possible. To take care.offurtherbranchesthat maybe encountered within this 
second trace, still another alternate path, or trace, may be derived from the source 
code. This process continues until all options are covered. 

The secret ingredient in trace,schedulingisthe compensation code the com-
· . pilerproduces at the beginning of each alternate trace. The last instruction of the 

original trace to be executed before a. new. trace goes into action alw~ysincludes 
the conditional jump instruction that was wrongly guessed at by the compiler. 

· . Mo~t likely,. that last instructioll also includes. some otheroperations~at,hy~he. 
time the jump has been identified ~s wrong,.hav~already been executed; Btltno\V ..• 
that the jump is wrong, those operations are wrong too. Compensation code(itthe·; 
beginning of the alternatetrace actually works to"undo" the unwitting damage 
done bythosenow~wrong operations. .... ..... '. i' ............... ' .....i: 

Naturally;this scheme,which requires the complIer to do much moreanalysis 
than usual, also produces more object code than normaL Fisher, who is reluctant to' 

· reveal too much before formally introducing his product, declines to say ho\V mucl1 
memory space the alternate traces take up __ '!N o,not. gigabytes, " he. says __ or '.' 
how they. would be managed . within. main memory .. The"form~r Yale professor ' 
simply notes that the compensation code "makes up for the compiler's sins." 

tion, especially from well-entrenched 
suppliers. It is not the most heavily fund­
ed of the startups, although $17.6 million 
is not peanuts and Fisher leaves open the 
possibility of raisirig still more cash. On 
the other hand, if Fisher's dream ma-

. chine works as well as he claims, the 

payoffs could be substantiaL Perfor­
mance-hungry technical users want the 
benefits of parallel processing comput­
ers without having to face all the tradi­
tional hassles of programming them. 

Multiflow's success will ultimately 
depend on its ability to prove the worth 
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In a world that places a premium on fast communications, one dial-up 
modem is substantially faster than all the rest. Microcom's AX/9624c. 
It also happens to be the most affordable modem. 
The AX/9624c delivers the high throughput ofleased-line modems at a 
fraction of the cost. 
And although it is priced higher than slower dial modems, the AX/9624c 
saves you substantiallymore money on every phone call. In fact, if you 
use the AX/9624c for just three hours a week, it can pay for itself in phone 
bill savings in under a year. Using a slower modem isn't economizing, 
it's wasting money. 
YOU GO WHAT YOU PAY FOR. 
Comparative costs of sending 360,000 bytes of data over ordinary phone lines. 

Throughput Transfer Time Cost of call ($20/hr.) 

1200 bps 50 min. $16.67 
2400 bps 25 min. $ . 8.33 
9600 bps 6 min., 15 sec. $ 2.08 
19,200 bps 3 min., 7 sec. $ 1.04 

Of course, you'd expect to sacrifice a lot of accuracy to go this fast. 
Think again. 

TheAX/9624c provides 100% error-free communications: Which 
shouldn't surprise you. Because it's from Microcom, the leader in error­
correction technology and the inventor of Micro com Networking 
Protocol (MNP). The recognized industry standard. . 
That's an important advantage over other "high-speed" modems, which 
use proprietary error -correcting protocols that only work when con­
nected to the same brand. Unlike the rest, theAX/9624c is compatible 
with most popular modems. And with the major Value Added Networks 
like GTE Telenet~UNINET,ID GEISCO® and the IBM® Information Net­
work. So you can communicate at high speeds, with no mistakes, with 
almost anyone. 
Want a fast modem? Talk to Microcom.1-S00-S22-S224. (In MA, dial 
617-762-9310.) 
Because it's not just how fast you go. It's how you go fast. 

The AX/9624c. Everything 
you're looking/or in a mode11}. 
• AT-compatible 
• Synchronous/asynchronous . 
• CCmv.29 & V.22 bis-compatible 
·MNPClass6 
• Built-in compression 
• Rack mount available 

1.1 WHO SAYS YOU CAN'T HAVE .T AlL? Send for complete details on the AXJ9624-: II 
Just fill this out and mail it to: Microcom, 1400A Providence Highway, Norwood, 

1 MA02062. I 

1 Name Phone I 

I Title Company I 
I Address I 
L~ _____ ~~ ___ · __ ~ _____ J 



of its rather strange computer to custom­
ers who can now choose from almost as 
many strange computef"s as Bartholo­
mew had hats. Strange is the word, espe­
cially for those weaned on a batch 360. 

Take Fifth Generation Computer 
Corp.'s Dado machine, for instance. 
Based on a design licensed from Colum­
bia University, the system enlists up to 
8,192 microprocessors for such tasks as 
recognizing speech and searching text. 
At AT&T, the New York company's com­
puter is being used to process sonar blips 
for Navy submarines. Vitesse Electron­
ics in Camarillo, Calif., is cooking up 
hyperfast chips of gallium arsenide for a 
planned 150MFLOPS computer. A slower, 
CMOS version was slated to be in oems' 
hands at the end of last year. 

Hypercubes and Butterflies 

Then there's Scientific Computer 
Systems, which has a small (as these 
things go) Cray-compatible number 
cruncher that it's developing and market - ' 
ing jointly with Boeing Computer Ser­
vices in McLean, Va. Intel Corp.'s 
128-node, four-dimensional "hyper­
cube," the iSPc, has caught the interest 
of, and a couple of orders from, U.S. Air 
Force Star Warriors. Bolt, Beranek and 
Newman is launching the Butterfly Ma­
chine, a' cylindrical grid of closely cou­
pled micros that almost throbs with 
parallel power. The see-through side 
panels of the exotic Connection Ma­
chine, sold by Thinking Machines Inc., 
Waltham, Mass., reveal hundreds of di­
agnostic diodes whose speckled red 
glow tells of bits buzzing by the billion be­
tween 64,000 one-bit processors. 

Several factors are responsible for 
this blooming of a thousand multipro­
cessing flowers. While computer scien­
tists have investigated such exotic 
designs for years, primarily for military 
patrons, only in the past five years or so 
have their ideas begun to seem commer­
cially viable. 

More recently, it has been realized 
that the traditional uniprocessor seems 
to be reaching a power plateau as its pac­
ing component, the logic gate, runs into 
the upper limits of switching speed. In 
certain cases, two or more "slow" pro­
cessors operating in parallel may indeed 
look more attractive than even the fast­
est single one. From IBM multiprocess­
ing mainframes down to coprocessing 
pcs, parallel processing has become a 
proven technique for gaining computing 
power. 

In the meantime, advances in micro­
chip technology have provided computer 
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engineers with highly functional VLSI cir­
cuits, powerful building blocks that are 
available off the shelf. Microprocessors 
now can be strung together by the doz­
ens or even thousands in a myriad of par­
allel architectures. Fancier designs may 
require custom logic chips, but even 
these are relatively easy to come by, 
thanks to new VLSI design tools. Power­
ful software acts as the mortar that keeps 
these easily stacked silicon bricks 
aligned and in sync. Compilers, experts 
say, have shown particular improvement 
in their ability to take advantage of VLSI 
hardware features and to locate and ex­
ploit more of the parallelism inherent in 
scientific codes. 

Even the construction of computers 
is getting easier due to the automation of 
major design, engineering, and manufac­
turing tasks. Specialty contractors such 
as chip design houses and silicon found­
ries have also helped out here. Using 
their services, computer manufacturers 

USERS WANT 
THE BENEFITS 
OF PARALLEL 
PROCESSING, 

NOT THE 
HASSLES. 

have been able to speed their machines 
from the sketch pad to the showroom in 
as much volume as the market demands. 
Finally, industry standards (the most im­
portant evidently being the much-touted 
Unix operating system) are now widely 
enough accepted that moving old applica­
tions to new machines is not such a 
chore. 

Of course, none of this technical ac­
tivity would amount to much if commer­
cial conditions were not favorable, too. 
Having seen the heady success of Cray 
Research, which until recently has had 
the supercomputer market largely to it­
self, venture capitalists have been trip­
ping over themselves to pour millions 
into startups. These ventures promise 
either to outdo Cray or to attack market 
segments that that company has ignored. 

The cause of high-powered comput­
ing has also been advanced by Uncle 
Sam. High-performance systems are key 

ANew Slant 
on Parallel 
Processing 

to the military's well-financed Star Wars 
program, a major portion of which is con­
cerned with advancing the art of parallel 
processing. Just as important as this is 
the fact that the market for scientific 
computers has broadened to include 
commercial customers like bankers and 
actuaries. Some econometric models can 
dim the lights on even the largest Sierra 
mainframes. 

Multiflow's Fisher is well aware of 
these factors and of the competition he 
faces. But he says that despite Multi­
flow's seemingly late entry, he can still 
make a buck or two with the machine, the 
idea for which has been gestating within 
him since 1978. "All the other companies 
are scrapping among themselves over 
two out of 10 technical applications. Only 
we can do the other eight applications," 
he claims. 

According to Fisher, the Multiflow 
machine will address a broader range of 
applications than most other parallel pro­
cessors. This is the point he emphasizes 
most to venture capitalists, sales pros­
pects, and reporters. "Our computer 
reaches places where nobody else can 
reach," vows Fisher, playing on an ad­
vertising slogan for Heineken beer. "We 
have the potential to grow a large com­
puter company because ours will be the 
only general purpose product in its price 
range." 

Just how large a company does 
Fisher have in mind and what will the 
price range be of that general purpose 
product? The former Yale professor says 
only that the Multiflow processor will be 
field-upgradable and sell for between 
$200,000 and $1 million, depending upon 
model. 

Gladly, if only abstractly, Fisher 
describes the inner workings of the 
Multiflow computer. He believes the ma­
chine's design overcomes many of the 
stumbling blocks that have been encoun­
tered by others working with wide-word 
computers. The main innovation is a 
compiling technique that Fisher has 
dubbed trace scheduling (see "The VLIW 
View"). This has been Fisher's pet proj­
ect ever since his days at New York Uni­
versity in the late 1970s. A student of his 
at Yale, John R. Ellis, won the Associa­
tion for Computing Machinery's 1985 
award for best doctoral dissertation with 
a paper about Bulldog, a prototype com­
piler for VLIW machines developed at 
Yale. 

Both Fisher and another former stu­
dent, John C. Ruttenberg, who is now vp 
of software development at Multiflow, 
take credit for perfecting the trace sched-
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Close 
your eyes. 
Nowhave . 

someone read 
thistoyoo. 

You are blind. A student. Facing four years of college. 
With about thirty-two textbooks to read. Plus fifty sup­
plemental texts. How are you going to manage? 

With Recording for the Blind. Since 1951, we've 
helped over 60,000 blind, perceptually and physically 
handicapped students get through school. By sending 
them recordings of the books they need to read. Free. 

Recording for the Blind is non-profit, and supported 
by volunteers and contributions from people like you 
who can imagine what it's like to be blind. 

Your tax-deductible donation yvill help our students 
meet their educational goals. We'd all be grateful. 

If you want to know 
more about us, write: ' 

Station G 
Recording for the 
Blind, Inc. 
20 Roszel Road 
Princeton, 
New Jersey 08540 

ANew Slant 
on Parallel 
Processing 

uling technique. Multiflow, like other 
vendors of parallel processors, is count­
ing heavily on proprietary software for 
the success of its computer. 

Fisher claims the Multiflow system 
will achieve highly competitive price/ 
performance characteristics because it is 
made up of a collection of relatively low­
cost reduced instruction set computing 
(RIse) processors that are joined togeth­
er in parallel with some "simple" control 
circuitry. 

But it's only thanks to its sophisti­
cated compiler that the Multiflow ma­
chine could hope to compete in today's 
mature technical computing market. 
While it may be easy to string powerful, 
low-cost microprocessors together into 
a high-performance cluster, there'll be 
few paying customers unless there is a 
straightforward way to program that 
cluster as a single system. 

Thus, if Multiflow wants to compete 
in the general purpose computing mar­
ket targeted by Fisher, it is critical for the 
company to deliver readily usable com­
pilers and the Unix operating system it 
has promised. Then the company would 
have to prove its performance at the ap­
plication level. 

Omri Serlin, who tracks the parallel 
computer market at ITOM International, 
Los Altos, Calif., points to two critical 
hurdles Multiflow's complex compiler 
must overcome if it is to be commercially 
successful. First is raw speed, for only if 
the compiler works sufficiently fast will it 
appeal to programmers who must com­
pile code over and over. One solution 
may be to omit the time-consuming trace 
scheduling activity until the final phases 
of a program's development. Second is 
the elimination of bugs in the compiler it­
self. Serlin notes that the compiler will 
put user programs through many trans­
formations, any of which might introduce 
unknown bugs. Debugging a compiler is 
no easy task, Serlin says, particularly 
when it is as complicated a one as 
Multiflow's. 

As Fisher sees it, technical applica­
tions programs vary widely in the 
amount of code that can be vectorized or 
processed in parallel. At one end of the 
spectrum, he explains, are the predomi­
nantly mathematical signal processing 
and circuit analysis codes that lend them­
selves well to "coarse grained" parallel 
architectures. Those architectures, how­
ever, do little to speed up codes that are 

tfA~ff less mathematical. And it's in this area-

d- ~ • 'h I- d executing those junk parts, as well as the Reoor mg !!!JNAL~! 10 ,Inc. L-~_~_[;_e_~_~~_~d_e_;_~e_~~_e_th_e_M_ul_ti_flo_W_m_~--, 
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INTEGRATING·, . 
YOUR OFFicE·:MTfl·. 
DATAPOINT'S STARFLEET.'·'· 

IT'S LIKE . COLUMBUS ;' '.::' 
MqvING' ui~ TO·:.THE··QEZ.'. :",: 

When it comes to large scale 
departmental computing, many 
vendors simply don't know the devil 

from the deep blue sea. 
In fact, managers everywhere are 

exploring the course set for their 
departmental systems and finding 
themselves adrift in uncharted waters. 

Unless they have discovered 
Datapoint systems. For almost 10 
years, Datapoint has been delivering 
real local area networking instead of 
token proll1ises. 

Now, Datapoint introduces the 
next generation - the first extended 
architecture network based on the 
advanced STARFLEET technology. 
Allowing you to sail boldly toward the 
ultimate destination: maximum 

integration with minimum 
obsolescence. 

The result? Productivity gains 
today and investment protection for 
tomorrow. 

Let us help you chart a course 
for your business computing future. 
Write today for a copy of Datapoint 
Departmental Systems: The Best of 
all Worlds: Datapoint Corporation, 
MS/J.(..39, 9725 Datapoint Drive, 
San Antonio, Texas 78284. 

DOATAPOINT 

O:Jpyright © 1986 Datapoint O:Jrporation, Datapoint and the 0 logo are registered trademarks of Datapoint O:Jrporation. STARFLEET is a trademark of Datapoint O:Jrporation. 
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''Workingfor three managers 
is a real challenge! Memos 
used to get totally mixed up. 
Now, with Pro-Tech Laser 
Colors,I assign each of my 
bosses a color. Harry is cherry. 
Lawrence is lilac. And 
Mary is canary." 
-Secretary 

''New technologies. I get 
excited about them. So when 
Pro-Techta~tomeabout 
'systems-compatible' computer 
papers for all my printers, I 
listen. Now there's hardware, 
firmware, software and 
Pro-Tech paperware." 
-MISIDP Manager 

"I wish I could find a cotton 
shirt that makes me look as 
good as Pro-Tech Cotton 
Printer Paper. My correspon­
dence never looked better." 
-CEO 

Why people love their 
Pro:rech Computer Paper. 
Who wouldn't love a computer paper especially designed for the printer they use? 
That's why the innovative folks at the Groveton Division of James River Corporation developed 
the Pro-Tech family of specialty computer papers and film. Each provides the consistency and 
reliability required for superior image quality and is specifically designed for dot matrix and 
daisywheel, inkjet, laser and thermal transfer printers as well as pen plotters. Pro-Tech enhances 
your printer's performance. And your image. 

Make yourself and your printer look good, order Pro-Tech Computer Paper and Film. The 
complete line includes: Laser Papers for hi-speed and desktop laser printers (in white and colors, 
25% cotton and other special finishes), InkJet Paper, Thermal Transfer Paper, Pen Plotter Paper, 
25% Cotton Printer Paper, Printer Bond Paper, Transparency Film. You'll love them. 



"I'll admit it. I am very par­
ticular about ink coverage, 
crispness and color intensity. 
That's why I use Pro-Tech 
Pen Plotter Paper. What a 

difference the 
rightpaper 

can make." 
-Designer 

Because the right paper 
makes all the difference.™ 

"My presentations have been 
getting rave reviews lately. 
I guess everyone can appreci­
ate the quality of an overhead 
film like Pro-Tech." 
-Sales Training Manager 

''My homework looked awe­
some on Pro-Tech Thennal 
Transfer Paper. But, my dog 
still ate it." 
-Student 

'Join the Pro-Tech Family. 
For free samples and the name 
of the dealer nearest you, call 
our toll-free number or send 

/ 
\ 
\ 

/' 
the coupon 

"- below." 

\ 
I 
\ 

" 

1------------1 
I Yours Free! For free samples of the right paper for I 

your printer, contact Pro-Tech today. Return this coupon to: Pro-Tech 

I Sampler Kit, c/o James River Corporation, Groveton Division, Groveton, I 
NH 03582 or call toll-free ... 

I 1-800-521-5035 I 
I 

In MA: 413-589-7592 I 
Name 

I T~ I 
I 

Company I 
Address 

I City State Zip I 
I My computer printer is a I 

(Manufacturer- Make- Model No.) DM 

I
I /cDLf/ JAMES RIVER CORPORATION II 

GROVETON DIVISION 
Groveton, ,'-lH 03582 

L ____________ ..J 
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ONCEAGIIN, 
STRITUSCAltHESTHE 

COMPETITION WITH THEIR 
COMPUTERS DOWN. 

It never fails. Every few years Stratus 
comes out with a new generation of 
fault -tolerant computers whose price! 
performance and reliability are a 
source of astonishment to our market 
and a source of embarrassment to our 
competitors. 

This year is no exception. 
With the introduction of our new 
XA2000 family, Stratus now 
offers the best performing, most 
powerful fault-tolerant computer 
systems in the world. Systems 
powerful enough to handle the 
largest on-line transaction pro­
cessing applications with the 
lowest cost per transaction in the 
industry. Systems with more comput­
ing power than ever before, enhancing 
the performance of what was already 
the world's most reliable architecture­
hardware-based fault tolerance. 

Our new Model 140, for example, 
can execute over 50 transactions per 
second. That's more than three times 
the processing power of a Stratus 
XA600 - which up till now was the 
most powerful hardware-based fault­
tolerant system you could buy. And 
if you did buy one, don't worry: all 
Stratus computer systems, old and 
new, are completely compatible. 

Stratus XA2000 performance 
becomes even more impressive when 
you begin adding systems. In fact, 
you can interconnect thousands of 

INTRODUCING THE 
STRATUS IA2000 FAMILY. 

THE WORLD'S 
MOST RELIABLE COMPUTER 

JUST GOT THREE TIMES 
MORE POWERFUL. 

Stratus computers into local and wide 
area networks for virtually unlimited 
performance. 

Upgrading couldn't be easier. Or 
faster. Because all you do is add 
boards. You can even do it while the 
system is running. 

And the unique, "open-ended" 
architecture of our new XA2000 gives 

. you the flexibility to begin building your 
CIRCLE 49 ON READER CARD 

foundation now for the more sophisti­
cated applications you'll be running 
years from now. 

Our XA2000 family includes four 
totally compatible, instantly upgrad­
able computer systems: the Models 
110,120, 130,and 140. Each more 

powerful than the one before 
it. And each years ahead ofits 
time in speed, upgradability, 
reliability, and above all, price/ 
performance. 

All this from a company that 
enjoys the highest level of cus­
tomer loyalty in the industry: 
a recent independent survey 
of some of our customers 

revealed that 100% ofthose surveyed 
would not even consider changing 
computer companies. -

So, for complete information, con­
tact your local Stratus sales office, or 
call Peter Kastner at (617) 460-2192. 

Because you may not see another 
computer like this until the 21st century. I 

---- -:::... ~-=--~ ~ -=-- -..-.... --.... --.---.-- -.-.­
~-~~-----~-~ ~----... -..~--~- ... ~~ 
~-.... --. '® 
CONTINUOUS PROCESSINGTM 
Stratus Computer, 55 Fairbanks Boulevard, Marlboro, MA 01752 



OFF-LINE 
DEPARTMENTAL SYSTEM buying plans for 
1987 are uncertain. This is the finding of a 
survey of MIS directors of Fortune 500 com­
panies conducted by the Sierra Group, Tem­
pe, Ariz. Sierra reveals that departmental 
computing is an IBM "weak spot," and that 
MIS directors do not have complete faith in 
departmental systems. The report, "Fortune 
500 MIS Buying Plans-1987," reveals 
that 25% of those surveyed plan to increase 
spending on departmental systems in 1987 
over 1986, 20% plan to spend less, and 
53% are undecided. 

Another finding of the study is that IBM is 
the most preferred vendor for departmental 
systems, being favored by 25.7% of those 
surveyed, and, Sierra reports, by many com­
panies that had no other vendors. Digital . 
Equipment Corp. was the next most popular 
vendor with 16.8%, Hewlett-Packard was 
third with 7.1%, and Wang was fourth with 
4.4%. Significantly, 38.9% expressed no 
preference for a departmental system ven­
dor. Sierra reports that "no other product 
category evoked so little preference for a 
vendor." 

Although MIS executives preferred IBM 
over DEC by a substantial margin in the 250 
largest Fortune 500 companies, DEC is with­
in "striking distance of IBM" in the second 
250. Also, those firms in the second 250 
planning to decrease IBM systems expendi­
tures outnumber those planning increased 
expenditures by two to one, Sierra claims. 

HP barely makes an appearance in the 
first 250, but it is "roughly neck and neck" 
with Digital in the second 250. 

Sierra attributes this lisee-saw" effect to 
the fact that larger firms tend to standardize 
on IBM equipment and view office automa­
tion as a departmental function, thus Wang's 
stfonger showing in the first 250. Also, MIS 
directors are not convinced that departmen­
tal systems can solve their users' problems. 
A departmental system is a source of uncer­
tainty in MIS, says Sierra, thus reflecting the 
immaturity of this technology. 

Sierra describes IBM's weak spot as its 
two-tiered strategy of mainframes and pes, 
which leaves little room for departmental 
systems. And while Digital is strong in this 
arena, Sierra feels HP, Wang, Data General, 
and others also see the opportunity. 

Merrily Shinyeda, Sierra's president, 
notes that there will be big opportunities in 
the area of LANs and connectivity products. 
"Our study reveals that there are no pre­
dominant vendors in this area. When asked 
if they would buy again from their present 
vendor, many users said they would look 
elsewhere.' , 

RealTime 
HARDWARE 

Wide Area Network Switch 
Introduced by HP 
Networking capabilities and cost savings 
emphasized by Hewlett-Packard 
BY TH ERESA BARRY 
Hewlett-Packard has introduced a col­
lection of 13 products designed to help 
users build their own packet switching 
networks incorporating computers from 
multiple vendors. 

At the heart of the offering is a 
packet switch that uses the standard 
X.25 protocol, obtained from M/ A-COM 
Inc., Germantown, Md. Also new are a 
multiplexor; tools for network design, 
analysis, and testing; and gear to manage 
networks. HP says its equipment can be 
used to tie together LANs of various 
types found at engineering, manufactur­
ing, sales, and headquarters sites. 

The minicomputer vendor is em­
phasizing its networking capabilities-as 
is competitor Digital Equipment Corp.­
in the face of IBM's widely reported diffi­
culties in that area. HP claims that private 
networks based on the X.25 standard can 
offer users great savings as well as addi­
tional flexibility in comparison with such 
proprietary approaches as Digital's DEC-

net and IBM's Systems Network Archi-
. tecture (SNA). The X.25 protocol con­
forms to the emerging OSI networking 
standard, which many vendors are adopt­
ing. HP's switching nodes, based on M/ A­
COM's CP 9000 II product can accommo­
date eight, 24, or "several hundred" 
ports. HP is also implementing Network 
File System, Revision 3, from Sun Micro­
systems, seeing it as another emerging 
standard in distributed file sharing. 

Prices for complete networks 
range from $100,000 to several million 
dollars. All networks are available imme­
diately. HP claims it will be introducing 10 
to 15 new communications products in 
each quarter this year. HEWLETT-PACK­
ARD CO., Palo Alto. CIRCLE 250 

Computer Line for Retailers 
NCR aims at mass merchandisers 
and department and food stores. 
NCR recently unveiled its 7000cp (contin­
uous processing) system platform. The 
platform includes a family of continuous 
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processors; a family of interactive and 
programmable terminals and terminal 
peripherals; a set of programming lan­
guages and software development tools; 
and communications products for local 
and wide area data communications. 

The core of the platform is the fami­
ly of three processors, all based on the 
68000 series of microprocessors. The 
16-bit, 8MHz 7010 is targeted for food re­
tailers and mass merchandisers; the 16-
bit, 10MHz 7011 can handle larger stores; 
and the 32-bit, 25MHz 7032 is designed 
for very large terminal populations and 
throughput needs. 

The 7032 is NCR's first processor 
based on a 32-bit chip. Each processor is 
available in single or dual processor ver­
sions. The dual version provides a "mir­
roring" capability with both processors 
performing operations simultaneously. 
If one fails, the other will continue oper­
ating. The processors range in price 
from $11,860 for a single 7010 processor 
to $48,155 for dual 7032 processors. All 
are available now. 

The interactive terminals offered 
are the NCR 7050, 7041, 7053 (this one 
will be available next year), and 7070 
models. They're all available in unified 
and modular configurations. Also offered 
is a programmable retail terminal, the 
7052, which will be available in the sec­
ond quarter. They are priced from $3,125 
for the 7050 to $4,555 for the 7052. Both 
interactive and programmable terminals 
feature a family of peripheral options. 

The NCR 7000cp supports SNA, bi­
synchronous, and X.25 wide area net­
work communications. Two LAN options 
are being offered: MIRLAN (Midrange Lo­
cal Area Network), available now, and 
STARLAN, available next year. 

Fifty software tools and utilities are 
being offered. Remote mainframe soft­
ware, HSF-2 and TALCS, provide for unat­
tended operation of store processors. 
NCR CORP., Dayton, Ohio. CI RCLE 251 

New Laser Printer 
Talaris introduces a 15-page-per­
minute machine. 
The Talaris 1500 is a 15ppm laser printer 
featuring 21 standard fonts and a dual 
page bugger in the print controller. This 
desktop printer features a resolution of 
300dpi and a full-page bit map controller' 
for formatting complex graphics images 
and text at full resolution. The controller 
uses the Quic programming language 
and has 3.5MB of RAM and a Motorola 
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68000 for formatting complex pages. 
A Ricoh LP4150 engine runs the ma­

chine. Toner cartridges are said to re­
quire replacement 'every 3,000 to 5,000 
pages, the rotating photoconductor ev~ 
ery 20,000 pages. The machine has a 
duty cycle of 5,000 to 25,000 pages per 
month. Graphics features include Tek­
tronix 4014 graphics emulation, polygon 
fill with 23 patterns, end-point vector 
graphics processing, and raster graphics 
processing. Talaris claims the 1500 is 
compatible with all Talaris software. 

The price for the Talaris 1500 is 
$11,990 and it's available with a variety 
of interfaces, including Rs232c, 
Dataproducts parallel, and IBM 3274A. 
Systems supported include DEC VAX/ 
VMS, IBM VM/CMS, Berkeley 4.3 and Sys­
tem V Unix, IBM RT AIX, Prime Primos, 
and IBM PC-compatibles. TALARIS SYS­
TEMS INC., San Diego. CI RCLE 254 

Professional Graphics Adapter 
Everex PGA built for high-quality 
graphics 
The Everex Professional Graphics 
Adapter (EPGA) from Everex Systems 
provides high-function graphics and em­
ulates a color graphics adapter, mono­
chrome graphics adapter, and a Hercules 
Graphics Adapter. 

The EPGA is compatible with the IBM 
Professional Graphics Controller and re­
quires one full-length slot of an IBM PC, 
XT, or AT. It has an on-board 80286 mi­
croprocessor and 512K video RAM. 

Everex claims the EPGA is an intel­
ligent graphics controller that accepts 
high-function graphics commands and' 
transforms them into color 2-D and 3-D 
images on a PGA monitor. Standard fea­
tures include modeling, viewing trans­
formations, command lists, color ma­
nipulation, and programmable text fonts. 
Graphics and text have a 640-by-480 res­
olution and are available in 256 program­
mable colors from a palette of 4,096. 
Two-color or four-color graphics of up to 
640 by 200 can be displayed in CGA emu-

lation mode. Hercules graphics are avail­
able in MGA mode. AutoCAD and Versa­
CAD software written for CAD/CAM appli­
cations run with the EPGA. The EPGA is 
available now for $999. EVEREX SYSTEMS, 
Fremont, Calif. CI RCLE 255 

Two Pc Terminals 
One designed specifically for use 
with Xenix System V 
Kimtron Corp. has introduced two termi­
nals. The KT-7/pc KIX terminal was de­
signed to work with Xenix System V on 
IBMATs, XTs, and compatibles. It's said to 
support all of the escape and command 
code sequences called for in Xenix. F ea­
tures include a 14-inch diagonal green or 
amber screen; one-page standard or 
four-page optional display memory; IBM 
PC, ASCII, and graphics character sets; 
two Rs232c serial ports; an IBM AT-style 
keyboard; and 10 programmable keys. 
The price is $695. 

The KT-7/pc Version L features an 
80 by 25 display, the IBM 256 character 
set, IBM video attributes, an AT-style 
keyboard, 10 programmable keys, two 
Rs232c, fully bidirectional ports, and tilt­
and-swivel adjustments. The price is 
$499 and it's available now. KIMTRON 
CORP., SanJose. CIRCLE 252 

Removable Disk Subsystem 
For applications requiring portabil­
ity and security 
The Emulex Removable Winchester 
Disk Subsystem (EMR) is aimed at appli­
cations requiring portable, modular data 
storage. 

The EMR subsystems consist of one 
or two 5%-inch Winchester disk drives, 
each encased in a portable drive module 
(PDM). The chassis is a 19-inch RETMA 
rack mount, which houses the power 
supply, drive status indicators, and an 
MD21/s2 disk controller. The disk con­
troller is said to be able to interface any 
two large-capacity, ESDI, 5%-inch Win­
chester drives to the SCSI bus. An Emu­
lex uc04 Q-bus or uci4 Unibus host 
adapter is required to connect the EMR 
subsystem to a DEC MicroVAX lor II, PDP-
11, MicroPDP-11, LSI-II, or VAx-11 sys­
tem. Storage capacities range from 
170MB in a single PDM to 760MB in two. 

The EMR is available this month 
from Emulex and authorized dealers. 
The price is $4,300; PDMs are $3,372 for 
170MB and $7,422 for 380MB. EMULEX 
CORP., Costa Mesa, Calif. CIRCLE 253 • 



WE CAN HELP 
YOU HELP 

YOUR CUSTOMERS. 

WITH THE AT&T VENDOR LIAISON PROGRAM. 
If you sell voice, data, or any other telecommuni­

cations equipment, you need to know how 
your products can work with network services. 

That's where AT&T can help. 
With our people; experts who can work 

with you to integrate equipment and long 
distance network services into a total solution for 
your customers. 

It's all part of the AT&T Vendor Liaison 
Program. Designed specifically to provide you with 
a single information resource on current and 
emerging AT&T network services and applications. 

Here's how it works. First, our Vendor Liaison 
Team will work closely with you, on a confidential 
basis, to determine the optimum network that can 
be tailored to meet your clients' needs. 

Then we'll share the technical information 
you will need to provide your customers with cost­
effective, integrated package solutions. 

Possibly including a price quote-or even a 
complex network design based on your equipment's 
unique protocols and operating parameters. 

Plus updates on tariff filings, telecommunications 
industry issues and changes. 

In short, we'll give you the support you may 
need to help your customers improve their busi­
ness today and in the future. 

The bottom line: by taking advantage of this 
program, and including AT&T network services in 
your customer proposals, we can help you answer 
your customers' questions and concerns. 
©1986 AT&T 

So, in effect, you'll have a better chance of 
closing your sales quickly. 

The AT&T Vendor Liaison Program. Another 
reason why AT&T is the right choice. 

For more information, callI 800 225-5856, 
Ext. 3000. Or mail in the coupon. 

r----------------, 
For more information about the AT&T Vendor Liaison 
Program, fill out this coupon and mail it to: 

Name 

Company 

Business Address 

AT&T Vendor Liaison Program 
P.O. Box 160 
Kansas City, MO 64108 

Title 

City State Zip 

( ) 
Telephone 

Or call 1 800 225-5856, Ext. 3000. 

.. DM 2/15/87 • 
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Introducing the WYSEpc 286 
and a brilliant new range 
of display options. 

everything you need for the most 
demanding single-user applica­
tions, or to anchor the most effec­
tive, economical multi-user systems. 

Now you can get higher;S:7~:~~;~:'~;:~~~r~'O"~;'''''"'''':''':~''I' 
speed and higher reso-
lution, together, in ex- ~', 
tremely high style. \:~ 

The WYSEpc 286 
{:'; 
'''\\ goes from "normal" 

speed to full 10 MHz 
,,'I:.< ";,:.\~.:~.:~~'~'~:'r~;."""":"'-~~_'~:":-"':"." :,~ !} __ lilY 

throttle - up to 25% faster 
~ananIBAfPe~onalCompurer 
AT - with the touch of a switch. 
A new lineup of graphics monitors 
lets you choose exactly the display 
capability you need. 

Combine the WYSEpc 286 
with the WY-530 monochrome or 
WY-630 color monitor and get 

, outstanding performance. For 
enhanced color graphics, move up 
to the WY-640 EGA monitor. Or, 
bring CAD and desktop publishing 
applications into better focus, price­
Wyse and pixel-Wyse, with the 
WY-700high 
resolution gra­
phics display 
(as shown with 
theWYSEpc 
286 at left). 
With the new 

And behind 
this incredible 
display of power and versatility 
is a company that ships more ter­
minals than anybody but IBM~ 

Call toll-free or write, today, 
for more information. 

WYSE 
I I I I 

YOU NEVER REGRET A \wsE DECISION. 

WYSEpc 286, you can also choose I Please send me detailed information on the 
the keyboard that's the best fit: I WYSEpc 286 and the entire Wyse product line. 

either the standard AT-style, or the I =-______ ---=:-~____,,__,,_~ 
IBM Enhanced PC keyboard. And : Name Title D 2/15/87 

. you get the complete compatibility I :r;-Com-p-any-----------.,P,,-ho-ne--­

you should expect in every other I A-;-:"dd-=-re-ss----------­

way, including more than 350 tested I ~-------c;"~----.,..----
ff th h If ft ka I City State Zip 

o - e-s e SO ware pac ges. I Mail to: Wyse Technology, Attention: Marcom Dept. 286 
Up to 80 Mb of disk storage I 3571 N. First Street, SanJose, CA 95134 

and 8 expansion slots give you I Call1-800-GET-WYSE 
lIYse is a registered trademark ofllYse Technology. WYSEpc 286, WY-640, WY-530, WY-6:10 and WY-700 are trademarks ofWyse Technology. IBM and Personal Computer AT are trademarks of International Business Machines Corporation. 
© 1986 Wyse Technology. *Dataquest 1985 terminal shipment update. . 
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PEOPlEBUYMORE THANAllOFTHESE 
OF THESE... COMBINED. 

It's no wonder more people rely 
on BASF We've spent more time making 
our media more reliable. 

Twenty years ago, BASF began its 
pioneering work in the Chromium Dioxide 
(Cr02) particle technology that makes the 
3480 tape possible. When the 3480 drive 
was perfected in 1985, we not only had 
plenty of experience with the medium, we 
were the world's largest producer of Cr02 

particles.And not surprisingly, every one of 
the four million BASF 3480-compatible car­
tridges we've sold meets or exceeds IBM 

and ANSI standards. We're so confident in 
the.superior performance and reliability of 
our cartridge that we back it with a 10-year 
warranty. Check it out for yourself. The 
BASF 3480-compatible cartridge ... the one 
you can count on. Available in quantity for 
immediate delivery. Call 1-800-343-4600. 
BASF Corporation Information Systems 
Crosby Drive, Bedford, MA 01730-1471 

BASF 
Computer Tape and Cartridges· Floppy Disks· Rigid Disk Media 
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UPDAT~S 

IF THE WINDOW of opportunity for depart­
mental systems hardware vendors opens up 
over the next five years as predicted by in­
dustry analysts (see Off-line, p. 89), there 
will be a corresponding opening for depart­
mental systems software vendors. 

Input, the Mountain View, Calif. computer 
research firm, says in a report that Fortune 
1000 firms will increase their usage of de­
partmental software products by 32% annu­
ally over the next five years. By 1991, Input 
predicts, $7 billion will be spent on them, up 
from almost $2 billion spent in 1986. This 
predicted growth rate is stronger than the 
19% rate predicted for the overall software 
market during the same period. 

Input gives three reasons why Fortune 
1000 departmental software will exceed 
the overall market growth rate. The first is 
competitive pressure. Large businesses will 
be forced to improve management and con­
trol of their diverse, decentralized opera­
tions in order to respond to domestic and for­
eign competition. Input feels this will mean 
increased automation at the lower levels of 
an organization. The second reason is what 
Input calls the "willingness of pc-confident 
end users" to expand to a higher level of . 
automation-the department. The final rea­
son is monetary. Input believes offerings 
with low cost, high power, low environmen­
tal demands, and ease of use will present 
attractive price/performance alternatives. 

Input reiterates the prevalent belief that 
no vendor has a lock on this market. The 
leading departmental systems vendors, such 
as IBM, Digital Equipment Corp., Hewlett­
Packard, and Wang, are arrivals from other 
market segments. They've adapted their 
products and services to meet the demands 
of departmental systems solutions. IBM, says 
Input, is addressing departmental systems 
with a "mixed bag of post-engineered con­
nectable systems." Digital has adapted an 
"every-department approach," with its All­
in-1 integrated office systems being the glue 
that holds it all together. Personal Productiv­
ity Center software is Hewlett-Packard's of­
fering in this area. Bonnie Digrius, a consul­
tant at Input, adds that vendors such as Ora­
cle, with its RDBMS offerings, and MSA, with 
its financial packages, will make inroads into 
the departmental systems arena, as will 
many other applications and systems soft­
ware vendors and hardware vendors. 

Input's recommendations to departmental 
systems suppliers are to provide solutions 
that interface well to a multivendor world; 
to seek well-defined specialty segments; 
and to emphasize customer education, train­
ing, and ongoing support. 

RealTime 
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Celanese Enters Market 
With Financial Package 
Corporate Class Software, subsidiary of a 
chemicals manufacturer, will market new 
application software to corporate users. 
BY TH ERESA BARRY 
Celanese Corp., a $3 billion manufactur­
er of chemicals and synthetic fibers, re­
cently entered the computer software 
market, forming a new subsidiary called 
Corporate Class Software Inc. (ccs). 
The company is making its debut with a 
high-level fmancial applications program 
called Fastar-the Financial Application 
Solution to Analysis and Reporting. 

Fastar is a financial reporting and 
analysis package designed for depart­
mental use by financial professionals, run 
on IBM PCs or compatibles. It allows for 
the collection, organization, manage­
ment, and consolidation of financial data. 
It also provides user-defined capabilities 
for creating fmancial and corporate re­
ports. International planning and analy­
sis, consolidation, and tax analysis also 
can be addressed with Fastar. Financial 
reporting functions include currency 
conversions, journal entries, hierarchy 
roll-ups, and computation of year-to-date 
totals and variances. Audit trails, data 
verification, and password protection ca­
pabilities are also included. 

Fastar was initially developed at 
Celanese as a mainframe-based solution 
to its data-gathering, reporting, and anal­
ysis needs. It was reimplemented on 
microcomputers by Celanese, and was 
subsequently redesigned for commercial 
application. The programming was done 
by MDBS of Lafayette, Ind., best known as 

CCS's Fastar is a financial reporting and analy­
sis package designed for departmental use. 

developer of such DBMS products as 
MDBS III and Knowledgeman, and the ex­
pert system software package, Guru. CCS 
says about 20% of the features are new. 

Data can be loaded into Fastar 
manually or from popular micro-based 
packages like Lotus 1-2-3 and Ashton­
Tate's dBase, and from departmental and 
corporate databases and basic financial 
systems. Data from outside sources, 
such as Dow Jones News/Retrieval, can 
also be incorporated. 

Fastar is available now and is 
priced at $25,000 for a system that sup­
ports up to 25 users. It runs on the IBM 
PC, XT, AT, and compatibles with a hard 
disk and requires MS/DOS 2.1 or higher 
and 640KB of memory. It supports IBM to­
ken ring, Novell, and Ethernet-based 
LANs. CORPORATE CLASS SOFTWARE INC., 
New York. CI RCLE 256 

Three from Informix 
Report writer for DB2, database 
server, and 1-2-3 add-in unveiled. 
Informix Software Inc. has introduced 
three new products. 

The first is Report/DB2, a program 
that is said to allow users of IBM's main:­
frame relational database to develop 
complex reports quickly, without having 
to use a conventional programming lan­
guage. Informix says it is the first of a 
family of fourth generation language ap­
plication development tools and utilities 
for DB2 that are designed to improve pro­
ductivity. Report/DB2 uses the same 
structured query language (SQL) as DB2 
to access the data. It runs as a batch pro­
gram in the MVS environment and is said 
to complement IBM's query and ad hoc 
report generating facility, QMF. It allows 
users to define variables and use logic 
constructs (if-then-else, while-do, for) to 
specify a report. Report/DB2 is a conver­
sion of the Informix report writer, ACE, 
which is currently running in other envi­
ronments with the Informix RDBMS, In­
formix-sQL. ACE reports currently run­
nip.g in other environments with Infor-
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mix-SQL will reportedly run in the MVS 
environment using Report/DB2 with 
minimal change. 

Report/DB2 will be available in the 
second quarter. 

Informix's second new product is 
Informix-Turbo, a database server. It 
uses Unix System V shared memory, 
query optimization techniques, and raw 
I/O capability to manage data and speed 
access for users. Fault tolerance is pro­
vided, says Informix, because the pro­
gram bypasses Unix to insert, read, and 
update data directly on the disk and 
keeps transaction logs of those writes. 
After a system failure, it uses its logs to 
restore the database to the last transac­
tion processed. The product will be avail­
able in March and the price starts at 
$1,200. It requires any other Informix 
product to act as a front end. 

The third new Informix product is 
Informix Datasheet Add-In, the first in 
what the vendor says is a series of rela­
tional database products that add com­
mands to Lotus 1-2-3. The menus and 
commands of the product are said to ex­
tend the efficiency of 1-2-3, allowing us­
ers to create databases; add, delete, and 
modify data; and use query-by-example 
techniques. Informix Datasheet Add-In 
also makes InformiX application develop­
ment tools more useful to 1-2-3 users. 

The product will be available in the 
second quarter, priced at $149.95. It re­
quires Lotus 1-2-3 and an IBM XT, AT, or 
compatible with 640K of RAM and a hard 
disk. INFORMIX SOFTWARE INC., Menlo 
Park, Calif. CI RCLE 257 

Desktop Manager 
Combines 12 accessories and a 
macro generator. 
Lotus Development Corp. has intro­
duced yet another new program, called 
Lotus Metro, a memory-resident desk­
top manager. Metro features include a 
macro generator, text editor, clipboard, 
list manager, DOS file manager, calcula­
tor, configuration accessories, kaleido­
scope, . appointment book, note pad, 
watch, phone book, and special charac­
ters. ,Lotus claims Metro uses only as 
much memory as the user needs. Users 
can configure the PC's memory, choosing 
a combination of the 13 programs or ac­
cessing them all. 

Metro's core technology was ac­
quired by Lotus in mid-1985 from Soft­
ware Arts, Wellesley, Mass. Lotus has 
signed a joint marketing agreement with 
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AST Research Inc., Irvine, Calif., which 
allows purchasers of AST multifunction 
boards a 50% discount on Lotus Metro. 
Metro runs on an IBM PC, XT, Portable, 
and AT, and the Compaq Portable, Plus, 
and Deskpro. It requires two 5%-inch 
double-sided disk drives, 80K of memory 
for the stay-resident portion of the pro­
gram, and DOS 2.0 or higher. A hard disk 
is recommended. Metro, available now, 
is priced at $85. LOTUS DEVELOPMENT 
CORP., Cambridge, Mass. CIRCLE 258 

Add-In Program for Lotus 
Goal-seeking program for 1-2-3 
and Symphony. 
Goal Solutions from Enfin Software is a 
goal-seeking program that adds to Lotus 
the ability to specify goals that will auto­
matically be solved by the program, 
claims the vendor. 

Up to five goals can be solved simul­
taneously. The program contains a what­
if shell and full-screen form window. 
Other features include an indexed help 
screen, the ability to call Goal Solution 
from a Lotus macro, the ability of the 
user to interrupt the goal-seeking pro­
cess, and the ability to display additional 
information in the form window. 

Goal Solutions is available now and 
is priced at $79.95. Enfin says it is plan­
ning six additional modules in this Solu­
tion series for release this year. ENFIN 
SOFTWARE CORP., San Diego. CIRCLE 261 

Remote Duplicate Database 
Software system helps protect 
data on Tandem NonStop systems. 
RDF (remote duplicate database facility) 
system software from Tandem is for us­
ers of NonStop systems. It is said to pro­
tect data and critical business operations 
in situations where an entire computer 
facility may be damaged or inaccessible. 
RDF maintains a duplicate copy of a data­
base at a designated backup or remote 
site, using standard communications 

lines. The backup site can become the 
primary processing site for criticaloLTP 
applications, says Tandem. . 

RDF products work with Tandem 
Transaction Monitoring Facility (TMF) 
system software, which is part of Tan­
dem's Encompass RDBMS software. RDF 
maintains on-line replicated databases on 
a remote node by using TMF audit-trail 
records that are generated when TMF 
monitors transactions for consistency. 
U sing these TMF records, RDF processes 
can continuously update the remote data­
bases, and the changes are sent to the re­
mote or backup node using standard 
communications links and Expand net­
working software. 

The product will be available in the 
second quarter. The price will be 
$27,500 for the initial license with a $300 
monthly fee for NonStop VLX, TXP, and II 
systems; and $13,750 with a $150 month­
ly fee for NonStop EXT10 and EXT25 sys­
tems. TANDEM COMPUTERS INC., Cuperti­
no, Calif. CIRCLE 259 

Lisp Cross-Compiler 
Written by Lucid Inc. for Symbol­
ics 3600 workstations. 
Symbolics recently introduced its Com­
mon Lisp Cross-Compiler. It allows us­
ers to move AI programs developed on 
Symbolics 3600 family machines to gen­
eral purpose workstations running the 
Lucid implementation of Common Lisp. 

Features of the environment in­
clude rapid proto typing, symbolic debug­
ging, incremental compilation, and ad­
vanced user interface code generation. 
The cross-compiler, when integrated 
with Symbolic's software development 
environment, Genera, provides users 
with access to Symbolics Common Lisp; 
New Flavors object-oriented program­
ming; a dynamic window system; a real-. 
time editor; and a Document Examiner 
for full, on-screen access to the system's 
documentation. Lucid Common Lisp 
does not include some Symbolics en­
hancements, such as New Flavors, net­
working, windowing, graphics, and 
multiprocessing support. Symbolics ap­
plication delivery systems support all 
features of Genera, says Symbolics. 

The Symbolics Common Lisp 
Cross-Compiler is priced at $11,900 and 
it's available now. It requires Genera Re­
lease 6.1 or higher on the Symbolics sys­
tem and Lucid Common Lisp running on 
the target machine. SYMBOLICS INC., Con­
cord, Mass. CI RCLE 260 
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Marketplace 

JOB MARKETPLACE, 
SOFTWARE SERVICES, 
BUY, SELL, LEASE 

PRODUCTION 
SYSTEMS 

ADM I NISTRATION 
MANAGER 

In a newspaper environment Applicant will develop 
the software to coordinate and implement the compu­
terization of all electronic pagination systems, imple­
ment Classified Layout Work -station (pagination), im­
plement Enhanced Display Ad' Makeup System, re­
search analyst for Classified Layout Workstation re­
quirements, Enhanced Ad Makeup System, editorial 
front-end replacement system and pagination data­
base requirements, and system support analyst, in­
cluding problem solving analyst, including problem 
solving analysis, for remote bureaus and special 
editorial coverage. 3 years in job offered OR 3 years 
Manager Systems Analysts/Newspaper plus 2 years 
Journeyman Printer. 37.5 hours per week. 9:00-5:00. 
$1,000 per week. 
Please send resumes to: 

Illinois Job Service 
401 South State Street - 3 South, 

Chicago,lllinois 80805, 
Attention: 

L Donegan, Reference #8404-L, 
An Employer Paid Ad. 

Small 
COlleges 
can help 
YQumake 
. it big. 

Just ask: Ronald Reagan, Presi­
dent of the United States, Eureka 
College, IL; Pierson Mapes, 
President, NBC Television Net­
work, Norwich University, VT; 
Robert Noyce, Vice Chairman of 
the Board, Intel Corporation 
and Microchip Inventor, Grin­
nell College, IA; Red Johnson, 
President, Borg-Warner Corpo­
ration, Millikin University, IL. 

A small college can help you 
make it big, too. To learn more 
about our small independent col­
leges, write for our free booklet. 
Send your name and address to 
Council of Independent Colleges, 
Box 11513, Washington, D.C. 20008. 

Sponsored by ere The Council Of Independent Colleges 
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The indus~'s broadest - and most 
cost-effective - document exchange 
capabilities. 

Now departments can get full office function­
ality and at the same time protect and enhance 
their existing investment in PCs and Wang 
systems. With the addition of ONE PLUS 
Departmental Systems from Honeywell. 

ONE PLUS's unique library facility, 
,ONExchange, lets departments, work groups 
and entire companies integrate their islands of 
PCs and Wang office systems for improved infor­
mation sharing and business performance. 
Transparent Document and Spreadsheet 
Exchange 

Now users can create, transfer, revise and 

store documents in native formats among IBM 
compatible PCs using WordStar, MultiMate, 
DisplayWrite 2 and 3, as well as with Wang OIS 
and VS systems, and Honeywell systems. Auto­
matically. Transparently. 

With ONE PLUS, anyone running 
MultiMate on their PC can now send a document 
to Wang OIS or VS users who will automatically 
see it in their native format. The Wang users can, 
in turn, store or revise the document and send it 
to a WordStar user. And so on. 

Similarly, commodity spreadsheets such as 
Lotus 1-2-3 can be stored in native format within 



the ONExchange Library and shared among 
multiple workstations or used as input to other 
spreadsheet systems such as Honeywell's 
ONEca1c. 
Investment Protection, Shared Services ' 

This ability to unite multi-vendor environ­
!llents means you can greatly expand the versatil­
Ity of your current hardware investments, and 
dramatically improve productivity and the quality 
of business decisions. 

ONE PLUS also extends the benefits of 
shared ~ervices to your PC users by providing 
them WIth the full range of Honeywell's integrated 
~usiness functionality including electronic mail, 
time ~g~ment, advanced networking and 

I commurucations and powerful transaction proc­
essing. And that's not all. 
Easy Database Access 

With our ORACLE and SQL-based data 
e~cti?n f~cility, ONEbase, users can enjoy 
highly sImplified, controlled access to mainframe 

databases. Sales, marketing, inventory, schedul­
ing, financial, manufacturing or other production 
databases can be· accessed easily for immediate 
reports and analysis. 

Naturally, ONE PLUS is backed by 
TotalCare, Honeywell's worldwide, comprehen­
sive hardware and software service and support. 

ONE PLUS is obviously much more than 
just another integrated information system. With 
integrated SNA and DISOSS communications, 
distributed database access for the non-program­
mer, and advanced document transfer, it's the 
industry's best solution to integrating the IBM 
and/or Wang environment. 

If your office information problems have 
gone on too long, let us show you our approach 
to integration. 

For more information, 
call1-800-328-5111, ext. 9712 or write 
Honeywell Information Systems, MS440, 
200 Smith Street, Waltham, MA,02154. 

Together. we can find the answers. 

Hone)'"'ell 
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RealTIme 

BOOKS 

Of Politics and the Wheel 
REINVENTING TECHNOLOGY 
by Michael Goldhaber, Routledge & 
Kegan Paul, New York (1986, 260 pp., 
$12.95). 

BY JOHN W. VERITY 
Ever since the Manhattan Project dem­
onstrated how highly organized research 
and development can accelerate technol­
ogy by grand leaps, the United States and 
other industrialized nations have made 
technology a top political priority. Gov­
ernments, corporations, and universities 
work in tight collaboration to produce 
new technologies and to commercially 
exploit them. 

Herein the U.S. since World War 
II, we've seen "crash" programs aimed 
at developing fusion reactors, manned 
spaceships, cures for cancer, and even 
antiballistic "shields" to protect us from 
"evil empires." 

Political, economic, and historical 
interest in technology and its role in mod­
ern society swelled immediately after 
the war. Lewis Mumford continued writ­
ing his famous history of "technics and 
civilization," which greatly influenced 
such later critics of homo technologicus as 
Jacques Ellul, I van Illich, E.F. Schu­
macher, Langdon Winner, and computer­
dom's very own Joseph Weizenbaum. 

The central question these and 
other thinkers tackled was, is technology 
autonomous? "Is technology like a train 
leaving the station that we can hop onto 
or get left behind, but whose destination 
is beyond our control?" asks Michael 
Goldhaber. 

As the title of his provocative 
book, Reinventing Technology, suggests, 
Goldhaber flrmly believes that technolo­
gy is anything but autonomous, that it is 
always shaped by the values of those 
who pay for its development and deter­
mine its goals. Technology, he asserts, is 
fundamentally a human activity and 
therefore subject to political forces. 
Goldhaber's view is that if this nation 
does not begin making informed, demo­
cratic choices about the technologies it 
develops and employs, we can all expect 
to suffer increased social disruption, fur­
ther degradation of the natural environ­
ment, and a sharp decline in our demo­
cratic freedoms. 

Goldhaber finds "present and 
prospective policies are distorted. They 
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are not moving us towards a more just 
world, and may be seriously endangering 
even the degrees of equality, democracy, 
and world peace we currently enjoy." 

Thus is set the stage for his de­
tailed proposal of an alternate high-tech­
nology policy for the United States, one 
that would enable most of thepeople to 
gain most of the beneflt from the large 
expenses necessarily required. "In 
short," he says, "we need a way of re­
inventing technology as a social system 
so that it can better meet our needs." 

Goldhaber, a physicist by train­
ing, explores far beyond those who blind­
ly surf some "third wave" and bliss out 
on "megatrends." He outlines a practical 
model of political action that could be the 
seed of a sort of technological New Deal. 
Instead of waiting for spin-offs from inef­
flcient military and space programs, he 
would set up new government agencies 
to identify humane technologies and to 
fund and coordinate their pursuit. 

Central to Goldhaber's vision of a 
more convivial high-technology-based 
society is a radical revision of the laws 
and policies that govern the distribution 
of knowledge, or information. He would 
have the copyright, trade secret, and pat­
ent laws-those governing so-called in­
tellectual properties-changed substan­
tially. The very notion of intellectual 
property "is a matter of social policy, and 
not simply a right. .. [and it] must be 
weighed according to the entirety of its 
effects," he writes. 

Goldhaber would legislate an in­
tellectual claims act to regulate the activi­
ties of what he calls patent monopolies, 
or innovation utilities. These are gener­
ally large companies that, he says, abuse 
the current laws. In short, these compa­
nies would be required to report regular­
ly their royalties, proflts, and production 
and marketing costs for each intellectual 
claim they want protected. That informa­
tion would be used to set price and royal­
ty guidelines for charging others for use 
of each item. 

Surely the author is not so naive 
as to believe his recommendations will 
be adopted by America's politicians or 
their corporate sponsors anytime soon. 
But he can be sure that those who read 
Reinventing Technology will be moved to 
change their thinking about, and actions 
in, this world of high technology. • 

CALENDAR 

MARCH 
Interface '87. 
March 30-Apri12, Las Vegas. Contact 
the Interface Group, 300 First Ave., 
Needham, MA 02194, (617) 449-6600. 

Hong Kong's Computer '87. 
March 31-April3, Hong Kong. Contact 
James Teele, Business and Industrial 
Group U.S.A., 1327 Conwed Tower, 444 
Cedar St., St. Paul, MN 55101, (800) 626-
2295 or (612) 297-6836. 

APRIL 
The Great April Fair (Informatics and 
Telecommunications Trade Show). 
April 4-12, Milan, Italy. Contact Lisa 
Tucci, Delia Associates, P.O. Box 338, 
Route 22 West, Whitehouse, NJ 08888, 
(800) 524-2193 or in N.J., (201) 534-
9044. 

SICOB 1987 (38th Annual Conference 
and Show on Information Processing, 
Automation, and Office Organization). 
Apri16-11, Paris. Contact SICOB, 4 Place 
de Valois, 75001 Paris, France, (01) 42-
61-4621. 

Infocom 87 (10th Annual Rocky Moun­
tain Exposition and Conference). 
Apri115-17, Denver. Contact Mile High 
Chapter, DPMA, P.O. Box 334, Denver, CO 
80201-0334, (303) 789-4547. 

AI '87 (Artificial Intelligence and 
Advanced Computer Technology 
Conference and Exhibition). 
Apri122-24, Long Beach, Calif. Contact 
Jim Hay, Show Manager, Tower Confer­
ence Management Co., 331 W. Wesley 
St., Wheaton, 11:'60187, (312) 668-8100. 

Robots II (17th International Exposition 
and Conference on Industrial Robots). 
Apri126-30, Chicago. Contact Gregg 
Balko, Robotics International of SME, 1 
SME Dr., P.O. Box 930, Dearborn, MI 
48121, (313) 271-1500. 

Expo Bank Asia '87 (Japan's First 
International Banking Equipment and 
Technology Exhibition). 
April 27-30, Washington, D.C. Contact 
E.J. Krause & Associates Inc.,p.o. Box 
70356, Washington, DC 20088, (301) 
986-7800 or N orio Sawa, E.J. Krause & 
Associates Inc., Japan, Akasaka Bergo 
Hoie 805, 11-14 Akasaka 3-chome, min­
ato-u, Tokyo 107,Japan, (03) 584-1548. 



Streamline your DP operations 

with a Tandye 3000HD XENIXe 
system. 

Real systems-development 
power from a desktop 

Break away from your main­
frame with the powerful Tandy 
3000 HD.The 3000 HD sup­
ports the versatile XENIX Sys­
tem V (based on UNIX® System 
V, the standard of the UNIX 
world). XENIX offers extras like 
a "C-shell" programming envi­
ronment, a menu-driven help 
system and support for Tandy 
and other peripherals. The high-

performance Tandy 3000 HD 
makes systems development 
more efficient and cost effective. 

AT compatible-for less 
The Tandy 3000 HD (25-

4011) is compatible with the 
IBM PC/ AT® and offers greater 
hard disk storage (40 megabytes 
vs. the PC/AT'S 30). Yet the 
3000 HD is priced at only $4299 
(vs. $5295 for the PC/AT*). 

Based on the 16-bit Intel 
80286 microprocessor, the 3000 

TANDY COMPUTERS: In Business ••• for Business™ 

"Based on IBM price list as of April 2, 1986. Tandy 3000 HD price applies at Radio Shack Computer Centers and 
participating stores and dealers. Monitor, data terminals and XENIX sold separately. XENIx/Reg. TM Microsoft 
Corp. UNIX/Reg. TM AT&T. IBM PC/AT/Reg. TM International Business Machines Corp. 
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HD operates at 8 megahertz. 
And since it's a multiuser sys­
tem, people throughout your of­
fice can simultaneously access 
it from inexpensive data 
terminals-for program develop­
ment, as well as user applica­
tions. The Tandy 3000 HD is 
your key to office automation. 

Come in today 
Stop by your local Radio 

Shack Computer Center today 
.... we're ready to talk business. 

Available at over 1200 
Radio Shack Computer Centers and at 

participating Radio Shack stores and dealers. 

COMPUTER CENTERS 
A DIVISION OF TANDY CORPORATION 



PresentiI!g 
computersthatfi1 

them 
to install Giving you a five-fold power range in the 9370 line-I 
and a hundred-fold span of computing power within the . 

370 family from the entry-level 9370 to mMs biggest 
/". mainframe. 

Rugged Individualism 
Where you need a standalone combination of 

power and simplicity-in departments, in dealerships, 
in distributorships or in small businesses-the mM 
Systeml3X family fits right in. 

a broa spectrum of appli­
cation software from specific 
industry solutions to office 
applications that 
suit any busin~ 

For growth, the 
Sysreml38 provides 
a built-in relational 
data base (allowing 
you access to data on 
your own terms) as 
well as a toolbox of 
programming aids . 
to help you, in a remarkably short time, custom-design 
applications that fit the job at hand. 

The Systeml3X faInily members function equally well 

Systernl3X 



:he mid-range 
~ where you need 
nost: 
s the largest computers in 
business or as depart­
lenta! computers in large 
'ompanies. And to provide 
ou with the communi­
ations and growth options 
our business needs, the 
ystem/3X family was 
ecently enhanced to pro­
ide even smoother peer­
rpeer communications, 
reater host and PC con-
lectivity, and stronger networ~ Hep,e 
rith mM 370 mainframes and Pts. ~ I • 

. And if you need more powe!; 
ou can expand the System/36 and System/38 independent­
{, or you can link them in a network where they can share 
llormation and resourees. --------,1 
lhe S~m of o.oice 

ODe choice you won't have to make with mM is where 
) fmd advanced technology, abundant connectivity options 
nd numerous business solutions. 

Because they're in all our mid-range computers, across 
~ehoanl. 

Both the 9370 and System/3X families use mMs one­
rllllion-bit memory chips and denserlogic to achieve 
~eir high power and speed. And two new 
[irect-access storage devices give 
~e9370and . 

System/3X increased capacity with unusual economy. 
All this technology is faScinating in its own right 

But it just gives you more in tenns of real mid-range 
com~uting options: growth u~wanl to mainframes, high­
ways between mainframes and ro or other work­
stations-or flexible connections with networks and 
enhancements either from IBM or other manufacturers. ' 

And integrated office H 
solutions to meet your needs ep,e. 
are available on both systems. ~ I 

Where You Work 
Perha~ the best fit of all is the way 

IBMs nnd-range computers fit into . 
your working environment The 93708 
are very neighborly. With set-up times 
of under five hours and rack-mounted 
components that can be installed like 
stereo equipment System/3X family 
members are simple to operate and fit 
in easil~ too. 

All are extremely quiet, need no 
special air conditioning and o~rate 
on standanlllO or 220 VAC wall 
current 

A Fitting Conclusion 
The reason mM 

mid-range systems fit 
in so well is based on a simple piece of logic: 
they're built to fit your busin~ rather 
thaD vice versa. 

To find out more about which mM mid­
range system is the perfect fit for your compaD.~ 
call your IBM marketiJig representative soon. 
You'llleam about the kinds of choices you now 
have in a mid-range compute!; and how you 
can start making them. . 

As its only fitting you should. ~ -;:; =aa=e - ....-. ---- -----------~-,-
CCopyrighIIBMCorporatitrII966 

Information System 

The IBM Mid~. 
The System of Choice. 
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Mind-Set Is His Business 
Getting the company's "front line" in tune with 
customers is the challenge for GE Information 
Services Co.'s new chief. 
BY WILLIE SCHATZ 

There was Anthony L. Craig, just mind­
ing his business in London as senior vice 
president of international sales and ser­
vices operations for General Electric In­
formation Services Co., when they made 
him a proposition. You're going to trade 
London for Rockville, Md., they said. 

If this was a deal, then so was the 
one about the bridge. But the words 
were barely out of GE's mouth when 
Craig said yes, yes, a thousand times yes. 

"After flying 15 transatlantic 
flights "a year, maybe I can cut them in 
half," Craig says from behind the desk of 
the president of GEISCO (since renamed 
GE Information Services). 

"I loved working in London," 
Craig says. "GE's rather remarkable be­
cause it gives managers businesses they 
can run. It puts you on the job without 
anyone looking over your shoulder. It's 
just you. You've got the full range of ac­
countability. Working overseas was like 
running a business within a business. It's 
exciting. 

"I'm really glad to get back to the 
States, though. Mter you've been away 
for a long time [three years, to be exact], 
it's great to come home." 

Actually, Craig has one of the 
more expansive definitions of "home" 
you'll ever see. The guy's moved around 
almost as much as the Fugitive. 

The odyssey began in Halifax, 
Nova Scotia, where he received a BA in 
mathematics and physics from Dalhousie 
University. Like most other college 
graduates, Craig wasn't sure what he 
wanted to do." Computers didn't even 
make his top 10. 

"I could barely spell computer," 
Craig says. "I took one class in FORTRAN 
and passed it. But these were the heady 
days of the mid-'60s when more· jobs 
were thrown at you than you could count. 
Besides, the alternative was the oil busi­
ness. I knew that wasn't for me." 

So when IBM offered him the 
chance to go to three months of school 
and come out as a systems engineer with 
ajob, Craig leaped at it. 

That started a steady climb up the 
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IBM career ladder. From his base in To­
ronto, Craig installed Canada's first mod­
el 30. He was on the team that installed 
the first model 50. Then it was off to the 
Maritimes (Prince Edward Island, New­
foundland, Nova Scotia, and New Bruns­
wick) as chief salesman for the prov­
inces. He didn't last long. Mter selling 
230% of his quota, IBM hustled him back 
to Toronto and made him product admin­
istrator for timesharing systems in Cana­
da. After messing with the CP 67 and CP 
40 systems, he advanced to product line 
manager for Canadian data systems. 
That meant dealing with the 370 and oth-

, er systems. 
Then it was off to Paris, where in 

1974 he headed IBM's European project 
office for advanced systems. He was 
back in Toronto four years later as man­
ager of systems engineering for Canada. 

He finally made it to the U.S. in 
1979, when IBM brought him to Armonk 
as a corporate marketing consultant. He 
stayed there for three years before be­
coming the first person in charge of the 
alternative channel distribution market. 
IBM's goal was to increase its coverage at 
the low end through dealers and distribu­
tors. Craig's reward for setting that up 
was being made director of oem sales. 
He was on the job four months when GE 
Information Services came knocking. 

"I wasn't really looking," Craig 
recalls. "Oh, I'd check a few things out 
every six months or so, because every­
body always wants to see their value in 
the marketplace. But I wasn't calling peo­
ple or sending out my resume. 

"This seemed like the perfect op­
portunity, though. I knew GEISCO had a 
gem of a business. I was convinced that 
they just hadn't positioned it correctly to 
sell the product. Besides, it had been 
clear to me for a while that I had to have 
my own mudpack to play in. And I was 
just about convinced it wasn't going to 
happen at IBM." 

Mter 17 years, he didn't need 
much more evidence. And he wasn't 
about to stick around to check out his 
theory. So he went to work in GE Infor­
mation Services' London office, respon­
sible -for all the company's activity out-

side the U.S. 
Three years later, it was time to 

come home. As part of GE' s restructuring 
last October, Craig became a GE vice 
president as well as main man at GE Infor­
mation Services, which is now part of 
GE's new communications and services 
organization. As vp he replaced Walter 
W. Williams, who became senior vice 
president of corporate marketing and 
sales for GE corporate. 

Williams became head of GE In­
formation Services in March of 1983 af­
ter Gregory J. Liemandt, then chairman 
and president of the GE unit, left unex­
pectedly to become chairman and chief 
executive of Uccel Corp., Dallas, which 
was then called Wyly Corp./University 
Computing Co. 

The name and positioning within 
the company may have changed, but the 
business hasn't. GE Information Services 
has gone from a timesharing company to 
a telecommunications and network­
based service provider. The company 
has the world's largest commercially 
available teleprocessing network, reach­
ing 750 cities in over 30 countries on five 
continents. The network is at your ser­
vice 24 hours a day, seven days a week, 
365 days a year. Its largest user is GE. 

"The timesharing business was a 
product consumed by an individual at a 
single workstation," Craig says. "That 
was a single-site, analytical business. 
Then we moved to multisite, multina­
tional production. Now, we're going to 

ANTHONY L. CRAIG: uThis is the greatest job 
anybody could have." 



Wanted: Teleconununications Revolutionaries 
And everY0l"!e who answers this call will be in 
on the making of telecommunications history. 
We've already developed the GTD-5 EAX ... the 
shot heard 'round the business world. 

But if we're to continue leading the charge, 
we need brilliant revolutionaries. Like the 
ones you'll find here. Dedicated, inquisitive 
people. They not only know how to run with 
an idea, but how to work shoulder-to-shoulder 
with their fellow revolutionaries. 

Systems Test 
Develop test plans for large multiprocessor 
distributed processing digital telephone 
switching systems. Requires execution of 
tests using sophisticated processor driven 
equipment and single thread call testing 
. modes, including system troubleshooting both 
hardware/software with isolation to module or 
PWB level. BSEE with digital experience, 
telephony background and MSEE preferred. 

[Cji:t 

Software Development 
Develop on-line software for large digital 
telephone switching systems for all areas 
including call proceSSing, maintenance, 
operating system, and administration soft­
ware. BSEE/CS with Pascal, PL 1 or 'C' 
background, telephony experience preferred. 

Hardware Development 
Design of complex microprocessor controlled 
hardware subsystems for digital communica­
tions systems. Experience in logic design 
using microprocessors as well as a solid 
understanding of hardware/software tradeoffs 
essential. BSEE required, MSEE/CS preferred. 

If this describes you, send us your resume. Or 
give us a call. Just say "I want to enlist." 
GTE Communication Systems, Human 
Resources Dept. 0814, c/o 3221 N. 16th St., 
#106, Phoenix, AZ 85016. An Equal Opportu­
nity Employer M/F/H. 

Communication 
Systems 

We're leading the revolution. 
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multienterprise, multinational business, 
such as EDI [electronic data interchange]. 

"My job is to focus the organi-' 
zation so it maintains a single mind-set. 
Mind-set is the critical part of this busi­
ness. We are in a competitive interna­
tional communications business. We've 
got to carry that mind-set across cultural 
and international boundaries." 

That process seems. to be pro­
gressing quite nicely, thank you. GE In­
formation Services personnel know each 
other's first names, whether they're in 
Bangkok or Buenos Aires. The company 
is set up horizontally, so the traditional 
corporate hierarchy is violated routinely. 
Customers are taken care of without go­
ing up and down the command chain. 

GE Information Services also is ea­
ger to take advantage of what Craig per­
ceives as dp's shift from products to ser­
vices. The company's strength has al­
ways been in finances. With international 
monetary transactions increasing, it 
hopes to become the leader in interna­
tional treasury management and [mandal 

Frande Bolger, 
Eastern Regional Sales Manager 
Eastern District Managers: 
John M. Gleason, Kathleen A. Murray 
New York, NY 10022 
875 Third Ave. 
(212) 605-9400 
Plymouth Meeting, PA 19462 
Plymouth Plaza, Suite 201 
(215) 825-4410 

New England District Managers: 
Ed Rappaport, Michael W. Andrea 
Newton, MA 02159 
199 Wells Ave. 
(617) 964-3730 

Southern District Manager: 
Scott Schumacker 
Atlanta, GA 30329 
4 Executive Park Drive N.E., Suite 1205 
(404) 633-5112 

Midwest District Manager: 
Joseph P. Gleason 
Barrington, Il 60010 
1301 S. Grove Ave. 
(312) 381-1840 

James E. Filiatrault, 
Western Regional Sales Manager 
Western District Managers: 
Janet Engelbrecht 
Mountain View, CA 94043 
2680 Bayshore Frontage Rd., Suite 401 
(415) 965-8222 
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custody services. EDI, for example, 
needs a network to which any device can 
connect. GE Information Services' net­
work now allows 150 end-user devices to 
connect transparently. It also permits 
gateways into almost any device. 

"You can buy all the technology 
you want," Craig says, "but that capabili­
ty lies dormant unless the front line ap-. 
plies it. Application development takes 
place at the customer interface. We need 
a creative front line to drive that through 
on a worldwide basis. 

"My biggest job for the last three 
years has been educating our field sales 
force. Now my challenge is to extend that 
mind-set to· all our employees so they 
feel that customer awareness. My top 
priority is to energize our front line and 
create new multiuser solutions." 

This is no stroll in the park, folks. 
GE Information Services has been re­
structuring for the last few years and has 
been through several roster changes at 
the top. If this recent move is truly the 
end, then Craig's going to have to main-

Advertising Offices 
Robert J. Rielly 
los Angeles, CA 90035 
1801 S. laCienega Blvd. 
(213) 559-5111 

William M. Wilshire 
Irvine, CA 92715 
2061 Business Center Dr., Suite 111 
(714) 476-2511 

Southwest District Manager: 
Thomas C. Rousseau 
Dallas, Texas 75243 
9330 lBJ Freeway, Suite 1060 
(214) 644-3683 

Postcard Inquiry Service/Recruitment/ 
Marketplace: 
Uz Martin 
(312) 381-1840 D CAHNERS PUBLISHING 

COMPANY 

William M. Platt, President 
Terrence M. McDermott, Executive 

Vice President 
Edwin V. Burkholder, Group Vice President 
Jerry D. Neth, Vice President/ 

Publishing Operations 

Cahners Publishing Company, A Division of Reed Publishing USA. 
Specialized Business and Consumer Magazines for Building & 
Construction, Interior Design, Electronics & Computers, 
Foodservice & Lodging, Manufacturing, Book Publishing & 
libraries, Medical/Health Care, Child Care & Development. 

tain his customer base while convincing 
doubters that GE Information Services is 
the network of the future. He's also go­
ing to have to overcome the pervasive 
perception that the U.S. is one market 
and the rest of the world is another. 

"I can't agree that the U.S. is sep­
arate from the international market," 
Craig says. "It's one global market now 
and the U.S. is part of it. I can't help think­
ing that way. I consider my~elf an inter­
nationalist. " 

That's what happens when you 
travel so much that a cross-country trip 
to San Francisco is "all in a day's work" 
but going to London is "a trip, because 
you have to stay overnight. 

"This is the greatest job anyone 
could have," Craig says. "It's risky, but I 
have a healthy respect for risks. You 
don't shrink from them. You look them 
straight in the eye and understand all the 
pieces. You'll never hit a home run if you 
don't swing at the ball." 

When this guy's up, they don't 
bother with a take sign. 

International Headquarten 
27 Paul St., london, EC2A 4JU England 
Tel: 01-628-7030, Telex: 914911-TECPUB G, 
Fax: 01-628-5984 
Sal Massimino, Managing Director, 
International Operations 
U.K., Scandinavia, Netherlands: 
Martin Sutcliffe 
France: 
Alasdair Melvelle 
W. Germany, Austria, Switzerland, E. Europe: 
Uwe Kretzschmar 

Japan: 
Hiroshi Sato 
IRM, Inc. 
Rosei Building, 4-2, 
Higashi Azabu 1-Chome, 
Minato-Ku, Tokyo 106, Japan 
Tel: (03) 584-1241, Telex: 242-2588 
IRMTOK J 

Israel: 
Roseline Lewin-Wainberg 
Technical Publishing Co. 
68 Sokolov St. 
Ramat Hasharon 47 235, Israel 
Tel: 03-49 12 69 



r .. ---... -.---.. - .. ----.--.. -.----..... --.--.--.. -"--... - .. ,,.---.--.-.. --.--.--.. -----... --.. --.. --... --.-... --.---.-.------.. ----.---.-.• --... -.. "_ ........... __ ..... -............. ,, ............................ . 

TPX makes MVS or MVS/XA online users more' productive 
by offering concurrent access to all applications in an 
ACF/VTAM network. Theelements that mClkp TPX thp <:;tan­
dard for cancurrpnt mlJltirlp spssion m;)nclLwment ;)rp' 

~ Parallel access to all applications 

o Cross domain support for VTAM and TCAM 

Q Session retention from application abends 

v Timeout ior extended terminal or application inactivity 

"I !~r();1dcl';t ;lIld r;clecti\·'e message sending 

" ~('SSI(H1 P()rtdt)lllly trolll terminal to tprrnlndi 

o Screen for\v;;.rding th.Jt reduces HELP desk 
requirell1ellb 

o Autolll;)ted Conversational Language for ,lUtullldtl'd 

logons and programmed conversations between the 
tprminClI Clnri ClrrlicCltion 

With Its comprehensive, but simple, command structure, 
extensive error diagnostics, optional user profiles, dnd 
extended security capabilities, TPX offers the broadest 
~Ju::,~iG:e tJd~e lUI irlLred~eu lerrTlindi fJrOUUClivity. 

Contact us today to find out how TPX can help you 
increase online terminal LJser pror1lJCliviTV 
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LETTERS 
Pyramid Power 
"Currents Gone Awry" (Dec. 1, p. 24) 
contained inaccuracies about my compa­
ny, Pyramid Technology. 

For example, the article stated, 
"Boeing is reportedly close to abandon­
ing Pyramid .... " Pyramid has never 
even had an order from Boeing. Unfortu­
nate as that is, it makes it impossible for 
Boeing to abandon us. The article also 
stated that "Pyramid management until 
recently put more time and money into 
product sales than product develop­
ment." Although cost of product sales is 
high in our business, Pyramid did spend 
21 % .of revenues on R&D in 1986. This 
R&D percentage is at least 50% higher 
than companies at our size typically 
spend and about 200% higher than the 
larger minicomputer companies spend. 
To. imply R&D has suffered is incorrect 
and unfair and as the above numbers indi­
cate, is exactly the reverse. 

Believing DATAMATION to be built 
on upright journalism, we naturally ques­
tioned the users quoted in the article as 
to their dissatisfaction with our systems. 
We found that our users were distressed 
to be associated with factually incorrect 
statements. To correct the misinforma­
tion and inaccuracies, you will receive 
letters from Gregory Crowe, informa­
tion systems manager of Davis Polk & 
Wardwell; Ginger Kenney, vice presi­
dent, technical development, Mirror 
Systems, a Times Mirror Company; Dr. 
Stephen Tolchin, technical director, The 
Johns Hopkins Hospital; and George 
Badger of the University of Illinois. If 
you surveyed our prestigious customer 
list, I believe you would find a very satis­
fied group of Pyramid computer users. 

In fiscal year 1986, Pyramid's reve­
nues grew 30% against a loss of $1. 7 mil-

. lion. We ended the fiscal year with cash 
reserves of $22 million. Pyramid added 
60 new customers and had 140 repeat 
customer orders. These are the financial 
statistics of a company in a highly com­
petitive market. To harp on the negative 
is a disservice to us and your readers. 

In an October 1986 IDC report titled, 
"The State of the Unix: A Study of The 
Unix Marketplace, Part 3," Pyramid was 
singled out along with DEC, AT&T, and 
IBM as the companies that produced most 
(88%) of the medium-scale Unix base 
revenues in 1985. 

RICHARD H. LUSSIER 
President, Chairman, & Ceo 

Pyramid Technology 
Mountain View, Calif. 
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READERS' FORUM 
Compatibility Forever? 
One of the tenets of current "right think­
ing" in the data processing industry is 
that strict compatibility with the de facto 
standard is best for everyone. There are 
three de facto standards: mainframe­
IBM 360/370; minicomputer-Unix; and 
microcomputer-IBM PC-MS/DOS. It is ar­
gued that the customer investment iIi ap­
plications makes conversion to an incom­
patible system impractical. The billions 
of dollars invested in old IBM 360/370 ap­
plications is mind-boggling. The growth 
of plug-compatible manufacturers is 
seen as proof of the power of standards 
compatibility. The steady decline of non­
standard mainframe vendors (e.g., the 
BUNCH) is further reinforcement for this 
mind-set. Likewise, in the microcomput­
er market, IBM has become so dominant 
that it is commonly believed everyone in 
this market must be IBM compatible. 

As we all know, however, the 
computer industry is in the doldrums. 
We have entered a period of "the great 
slowdown." It isn't just individual ven­
dors who are suffering; end user con­
sumption of computers is slowing. This 
is clear when you look at the IBM fmancial 
results. To take a prominent example, 
the growth rate of IBM's mainframe reve­
nues has been slowing down in the past 
year. One explanation is that the new 
3090s aren't all that much improved over 
the 3080s of a few years ago. At the same 
time, IBM didn't want to "do an Osborne" 
and restrain current sales by announcing 
a new product that all their customers 
would wait for. 

The story in the PC world is very 
similar. The XT and AT are modest evolu­
tionary improvements over the original 
PC. They don't offer dramatic increases 
in functionality. IBM has offered new 
functionality, .such as the EGA graphics 
standard, but such enhancements have 
been constrained by the compatibility 
requirements. 

In both of these markets, IBM has 
slowed· down the technological growth, 
customer demand has slackened, com­
patible vendors (pcms and clones) have 
jumped in, and it has become a commodi­
ty market. It seems to me that the Ameri­
can tendency to focus on near-term fi­
nancial results in both the vendor and the 
customer environments is backing the 
computer industry into a corner. If we 
had worried about compatibility with 
quills and ledger sheets, we would never 
have developed the plethora of data pro­
cessing alternatives that we have today. 

I am not urging change for 
change's sake. There are many applica­
tions that are well suited to the aging 
standards. The users of these applica­
tions are well served by evolving the 
standards. Capricious change will evoke 
the terrible wrath of the marketplace, but 
we must look for applications that re­
quire new functionality. 

Transaction processing is an area 
in which none of the existing standards 
provide a reasonable solution. There has 
been a great deal of activity with new 
companies and new products in the 
transaction processing area. Tandem 
was founded to provide NonStop com­
puter systems for transaction process­
ing. Tandem has been joined by a number 
of vendors. Key Logic is a startup compa­
ny with an operating system for IBM 370 
hardware that provides very high trans­
action rates and entirely new functional­
ity, including a patented security feature 
that exceeds the levels of security 
achievable with MVS and VM. The data­
base machines from Britton Lee and Ter­
radata provide another, significantly new 
approach to transaction processing. 

I think that the industry must 
identify market needs that the current 
standards will not satisfy. Then we must 
look for new and better ways to open 
these markets. 

Once we have ensured that we 
have the new functionality, we should 
provide some bridges to the past. This 
upward-migration aid requirement is cer­
tainly nice to have, but it must not domi­
nate our product-planning process. Our 
obligation is to continue to move the 
frontier forward. There will always be 
settlers who will build the towns, 
schools, shopping centers, etc., but if our 
industry stops innovating we will lose 
our global competition with others who 
are willing to take the risks of innovation. 
Customers must focus on their long­
term requirements for which current 
technology is inadequate and they must 
work with vendors to build the standard 
systems for the '90s. 

DAVIDH.BOWEN 
Software Marketing 

and Business Consultant 
San Jose, California 

Subiect Index 
If you would like to obtain a copy of the 
Subject Index to articles published in 
1986, please write to the Subject Index 
Editor, DATAMATION, 875 Third Ave., 
12th floor, New York, NY 10022. 



It's OK, you're OK. Thanks to Sorbus! 
Small computer problems can tum into big business troubles-whether 
you're running an IBM® Series I, Systeml34, Systeml36 or 36PC, or 
Systeml38. Or an MAl Basic Four® mini, for that matter. 

Fortunately, there's Sorbus preventive maintenance. To fight down­
time-and to keep you in business, by keeping your computer in business. 

And if something does go wrong, we fix it fast. Thanks to our two­
hour average response time. Our 230,000 part-number inventory. Our 
1112 hour average repair time. And our single-source responsibility for 
more than 3,000 different kinds of computer equipment. 

All of which have made us a leading independent computer mainte­
nance company, servicing more IBMs-from micros to mainframes-than 
anyone else. Except IBM. But we're working on it. 

Keep your minicomputer well-adjusted. 
Call Sorbus today. 1-800-FOR-INFO. 

IBM is a registered trademark of International Business Machines, Inc. 

Basic Four is a registered trademark of MAl Basic Four. 
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Sorbus® 
A Bell AtlanticMCompany 

50 E. Swedesford Road 
Frazer, PA 19355 



"'SWITCINAL 
TERMINALS. SWITCHING. 

Get Connected With An Equinox Data PBX. 
An Equinox Terminal Network lets you connect your 
terminal to any async RS-232 computer, modem or printer 
with a few keystrokes. No more cable swapping, A-B 
switches or moving between termil1als. 

Low-Cost, Easy Installation. 
Equinox terminal networks cost under $100 per con-~._. 
nection and are protocol transparent. "Plug and 
play" wiring accessories, menu-driven configura- . 
tion and on-line "HELP" make installation a snap. 

Network Growth With Compatible Products. 
Whether you have a few terminals or thousands, 
we have a Data PBX to create the right size Termin 

MOX 
8·16 Lines 

Network for your needs. And all of our Data PBXs are fully 
compatible, so they can be expanded and networked to 
accommodate growth and protect your investment. 

Find out why thousands of terminal users rely on an 
Equinox Data PBX for terminal networking. For more 

_jnformation,-anon~sitedemonstration or to find out 
about our 3~-day no-risk free trial program, 

08·5 
24·960 Lines 

Call1-800-DATA-PBX. 
In Florida call (305)255-3500. 

Equinox Systems Inc. 
12041 S.W. 144th Street 
Miami, FL 33186-6108. 
Equinox is a registered trademark of Equinox Systems Inc. 

08·15 
24·1320 Lines 

lEQUiNOX 
Smart Connections For Dumb Terminals. 
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