






















































































































































































fore, while our overall budget is flat, the 
information systems activities in re­
search have been greatly expanded over 
the past several years. We've greatly in­
creased our funding of research over the 
last five years, and information systems 
funding for such things as large-scale 
computers for molecular modeling has 
also grown substantially. 

On the commercial side of the phar­
maceutical business, we've also been 
funding at a good rate because the busi­
ness is growing and we've. identified 
opportunities where increased expendi­
tures are justified by the payback. On the 
other hand, in our consumer businesses, 
we've had some inefficiencies in the way 
we organized our information systems 
functions. We've restructured that orga­
nization recently, increasing the ratio of 
workers to managers. So we've had a 
considerable decrease in our 1987 plan 
for consumer products. That budget has 
been tight for several years. 

NOTOWIDIGDO: My personal theory is the 
fast-food business is countercyclical to 
the economy. In times of high inflation, 
we have high growth. A low inflation rate 
seems to mean slow growth, which is the 
current situation. In 1987, we'll probably 
be spending 15% more than in 1986 in ex­
penses, while we retain the '86 level in 
capital expenditures. Quick services is a 
$50 billion business; Wendy's is 6% of 
that. It's a highly competitive and very 
volatile business, so we put our empha­
sis on the source of our revenues-the 
stores. 

Q: Many of you are z"ndz"catz"ng that your 
expendz"tures are less affected by the econo­
my and more dependent on long-range 
consz"deratz"ons. Tell us more about that 

FUGERE: liThe next big round of expenditures 
will be in voice-activated technology." 
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long-range, strategz"c plannz"ng z"n your 
organz"zatz"on. 

HAMMITT: We are being driven by the 
three-to-five-year strategic direction we 
set for systems. We try to accommodate 
short-term needs without jeopardizing 
long-term planning, which is almost sac­
rosanct. Putting that in place is a difficult 
job, especially in individual businesses 
that are under short-term pressures. 

We are focusing the increased ex­
penditures on strategic opportunities. 
There are three layers of investment op­
portunity. The most basic is foundation 
systems, the record-keeping things you 
need just for day-to-day operations. 
That's where we literally invest to be­
come low-cost operators. If there's any 
spending, it's to drive those costs down. 
The second category is tactical invest­
ments-those that produce very short­
term return results that affect profit­
ability or the performance of the 
business within a fiscal year. The third 
category is spending on strategic oppor­
tunities-opportunities that are charac­
terized by high investment, long lead 
times, and very big returns at the end. 
We have focused most of our increases 
here, and we have very tight controls on 
the spending for the less-leveraged 
opportunities. 

HARRISON: What you always have to rec­
ognize with forward planning is that 
along the way you're going to make lots 
of divergent decisions because of busi­
ness exigencies. For instance, in the in­
surance business, we always try to get 
our labor cost down. But along the way, 
real business opportunities come up. So 
we end up saying we're going to slow 
down that march toward cost reduction 

HAMMITT: IIAccommodate short-term needs 
without jeopardizing long-term planning." 

and we're going to spend our monies 
on strategic opportunities. 

NOTOWIDIGDO: We put our money where 
our revenues come from-the stores. 
Like John Hammitt's organization, when 
it comes to foundation systems, we want 
to be the low-cost supplier. Our informa­
tion systems effort here is not quick and 
dirty, but quick and adequate. On top of 
that, our management is committing to 
research and development in informa­
tion technology for the store. We're 
probably one of just a few companies that 
does that in this industry. My compensa­
tion is really based on identifying 
opportunities. 

KOELLER: When it comes to strategic 
planning, there's a big difference be­
tween a single product business and a 
conglomerate manufacturing environ­
ment like TRW. Our company is a group of 
companies that used to sit around sepa­
rate tables. When you put them all to­
gether, suddenly there's supposed to be 
some strategic plan. I have the responsi­
bility for all companywide systems­
systems we are just now putting in be­
cause we have been so decentralized. So 
what we have is just the beginnings of an 
overall information systems strategy, 
which is an enormous challenge in such a 
decentralized environment. We in infor­
mation systems face a tough problem. 
We have to find a way to horizontally 
measure such things as performance, 
cost, and the adequacy of strategies. I 
think that has more to do with our plan­
ning problems than the economy.' 

Q: MIS has been under the gun for hz"gh ex­
pendz"tures and low return. How do you 
justlfy your costs and your strategz"es? 

HARRISON: Our users are the ones that 
set our budget. We've totally given that 
responsibility to them. If they want more 
staff, it's their responsibility to go ask for 
it. My management team sits on the staff 
of the appropriate users. They partici­
pate in the business decisions. The 
things we're investing in have nothing to 
do with data processing. They really 
have to do with the business. 

Conversely, there's always concern 
about how efficient the information sys­
tems organization is. You have to tackle 
that problem by showing senior manage­
ment what you are doing in areas of pro­
ductivity. And if you can deliver the same 
amount of work for less dollars on a con­
sistent basis every year-something 
we've been able to do now for the last 
five or six years-then you have things 
to say that they can relate to. 



HAMMITT: At Pillsbury, all of the strate­
gic investing we've talked about is done 
with an absolute yardstick for knowing 
what success looks like and how we're 
going to measure it when we get there. 
We didn't begin an aggressive program 
of investing in systems until we knew 
precisely what we expected to see differ­
ently'and what kind of effect it was going 
to have on all our financial measure­
ments. That was the mind-set change we 
had to bring about in our' businesses. 
They had to believe that putting a dollar 
into a systems investment could be as 
powerful as a dollar into plant expansion 
or into advertising. They had to be 
shown that there were ways of measur­
ing that return. 

Q: How did you do that? 

HAMMITT: Basically, on a project-by-proj­
ect basis. I'm talking about large efforts. 
For instance, when we talk about new 
systems in our manufacturing facilities, 
this means systems for about 50 manu­
facturing facilities over a two- to three­
year period. But we can take those 
yardsticks down to an individual plant 
and to the specific set of goals that plant 
management is committed to achieve 
through that new system. With the prag­
matic management of Pillsbury, we 
weren't going to do anything new with­
out having translated it into those kinds 
of measurable returns. Without' that, it is 
smoke and mirrors and belief in intuition. ' 

Along with that management disci­
pline, we needed marketing to sell the 
fact that systems are becoming an impor­
tant area of investment that can show a 
return. Essentially, we had to make our 
clients more receptive to taking on ag­
gressive investment. The third impor­
tant ingredient is delivery, and that's 
where we are now. 

Q: Are MIS executives in other companies 
doomed to the back offi"ce if they don't fol­
low these rules? 

HAMMITT: When I joined Pillsbury, there 
was a set of attitudes and beliefs that 
made what I have described successful 
there. I couldn't take that prescription 
and apply it to any other business here 
within this context. You've got to under­
stand the characteristics of the organiza­
tion and solve its unique problems with 
the right effort and understanding. 

REGAZZI: It seems to me that the mea­
surements of contribution that are need­
ed for foundation systems, tactical 
systems, and strategic systems are very 
different. We can show you cases where 
there are specific paybacks, of course, 

HARRISON: IIWe have always considered infor­
mation management a strategic weapon." 

especially at the foundation level where 
you've displaced clerks, foundry people, 
and so on. But as you go up the line, say, 
to systems that support management 
controls or knowledge workers, there 
isn't a thing in the world you can measure 
as a direct correlation between the 500 
pcs that are installed and the bottom line. 

When you get to strategic systems, 
the nature of funding for them is different 
from the other levels because what 
you're doing there is making bets on a 
high return for the investment. You need 
some kind of block funding that follows 
the strategic efforts. If the effort creates 
half a billion dollars in sales, your pay­
back is tremendous. One of the keys is to 
know when to stop the expenditures. 

Q: Is the movement toward strategic,sys­
tems and greater senior management in­
volvement slowing down expenditures 
and contributing to the computer industry 
slump? . 

NOTOWIDIGDO: If the computer industry 
is in a slump, it's because we have be­
come better managers. 

FUGERE: Over the last three or four 
years, we've gone from nine data centers 
down to two, but we're doing more work 
than ever before. The reality is we had a 
lot of inefficient practices. 

HARRISON: Frankly, I just think we run 
our business a lot better than we ever did 
and that's not going to change. If there 
was an unlimited economy and unlimited 
budget, I don't know what we would do 
with that kind of computational capabili­
ty. We have to give something to the cor­
poration when we add more capability. 

KOELLER: IIWe have an enormous asset and an 
enormous responsibility." 

KOELLER: There's a faulty premise that 
the computer business is going to grow 
forever. I don't think we're in a slump at 
all. I think this is the normal beginning of 
the asymptote as it starts to flatten out. 
And I hate to tell everybody, but maybe 
we're becoming a mature business. 

FUGERE: In thinking about the computer 
industry's l'erformance, you have to 
keep in mind that trees don't grow to the 
sky. I think the slump is a natural occur­
rence, particularly with price/perfor­
mance in technology coming down the 
way it has, and with the serious problems 
this country is facing in its industrial 
base. I personally think that the whole 
computer industry believed some of the 
exponential growth curves they were 
throwing around. They are not realistic if 
your industrial base is not growing. We 
can't just do each other's laundry. We've 
got to produce something with our hands 
or out of the ground. Services are not go­
ing to carry this country. 

Also, the pressures being brought 
to bear by the automotive companies on 
suppliers to get their costs down and 
their quality Improved is precluding a lot 
of companies from spending- capital on 
this kind of technology, because they 
need it so'much more for the manufactur­
ing process. 

Q: What technology do you need that isn't 
available today? 

HARRISON: What we haven't got in the in­
dustry today is a lot of technology that 
gives us something we can use in our 
business that's different from what we 
had in the past. In our business, if we had 
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NOTOWIDIGDO: "If the computer business is in 
a slump, it's because we're better managers." 

really effective image technology, we'd 
spend a lot of money on it, but it isn't 
there today. 

FUGERE: The next big round of expendi­
tures will be in voice-activated technolo­
gy. As Y0U trim down the work force, two 
hands aren't enough. A person has multi­
ple chores now. Some of the work that's 

. going on at Boeing, Bechtel, and Dow to 
improve the efficiency of the helicopter 
pilots through visuals, computers, and 
voice-activated systems is interesting. 

Q: What do you think about the soothsay­
ers who claim advances in technology 
related to such developments as computer­
integrated manufacturing and ISDN will 
accelerate spending in the next decade? 

KOELLER: I think we'll get to ISDN, but not 
necessarily when they say it'll be avail­
able-1990 or 1995. It' s a matter of the ab­
sorption rate. Two years ago, one small 
division tried to convert from DOS to OS 
and failed. That technological task was 
whipped in the '60s. So when you are 
talking about 64Kbps transmission lines 
to the desk of a person who can't spell pc, 
it's not going to have much impact. 

On the other hand, there are all 
kinds of things we can't do in our highly 
decentralized environment. The central 
applications that we've got running in 
Cleveland we can't share with other peo­
ple. We're in the process of building a 
backbone network this year. When that 
network is in place, we're going to have 
to trust that it's going to enable useful 
and cost-effective things to be done. 

HARRISON: We're less concerned with 
technology. What we would buy if we 
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REGAZZI: "We can't wait for equipment ven­
dors to come up with answers." 

could get more of itis talent. For a com­
pany that's trying to make a distinction in 
the way it uses technology, you have to 
look for exceptionally talented people. 

HAMMITT: We've grown up in an industry 
where computer technology has become 
an end in itself for hundreds of thousands 
of professionals. We're dealing with the 
world very close to the screen. We need 
people who sit next to the brand manag­
er, discuss the business problem, and 
then bring technology to the party in the 
proper perspective. It's a different set of 
perspectives, skills, and outlooks on the 
world. The people we've trained for the 
last 15 years don't automatically have 
that. 

Q: Are the end users generally a roadblock 
to your plans and, as a result, to your 
buying more technology? 
NOTOWIDIGDO: At Wendy's we have 
automation experiments and we want to 
work with the users to reorganize their 
infrastructures. That takes time. The in­
dustry has never solved the big problem. 
We automate the hell out of the organiza-

"0URUSERS 
ARE THE ONES 
THAT SET OUR 

BUDGET.II 

tion and the people are left behind. Our 
company is trying to solve the human re­
source problems raised by the new struc­
tures. That has the same type of cycle as 
the system development cycle. 

FUGERE: In my organization, the human 
resource guy has the same problem. 
He'd like to work with the guy that runs 
the mill, but the guy at the mill won't let 
him in. The industrial engineer would 
like to improve methods, but the opera­
tors won't let him into the mill either. 

HARRISON: It seems to me you can't team 
up that way. You have to give more and 
more power to that user community. You 
have to work for them and show them the 
way to solve their problems. Our job is to 
give them the most effective tools. 
That's how you're going to get real sys­
tems that solve that individual's problem. 
The easy days are gone. 

FUGERE: Years ago we designed a system 
to computerize the way we always did 
things. Today, we're trying to change 
things before we design the system. I 
think there's more receptivity to change 
in the insurance business because of the 
intense competition. It's tough in the 
steel mills to get a person who's been 
making steel for 30 years to look at orga­
nizational practices and procedures and 
say, "How could I do it better?" 

Q: How can the vendors help solve the prob­
lems you're facing? Are they really provid­
ing business solutions? 

KOELLER: Vendors sell hardware and 
software. They are not in it to sell solu­
tions. I expect our people to provide 
those. 

REGAZZI: Two things happen when you 
start to rely on equipment vendors. One 
is that you are obviously going to get 
their solutions. But more important, you 
get their timing on the solution, and we 
can't wait for them to come up with 
answers. 

HARRISON: In becoming smarter, we have 
become less captive to the vendors. And 
we're managing a set of issues that are 
inconsistent with what the hardware in­
dustry would like to see. They'd like to 
keep pumping more hardware into us. 
We've gotten to the point where we can 
assimilate the technology at a rate that 
makes sense to us, rather than building 
more than we need and then trying to 
find problems to solve. 

KOELLER: We have to be smarter today. 
We have built up an enormous asset. We 
have an enormous responsibility. • 
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BY POLLY ESTHER PANTZ 
The DATAMATION Top 100 is the most 
accurate and comprehensive view of the 
biggest and most powerful of the world's 
data processing companies. In a year 
with little excitement generated by a 
market in the doldrums and innovation at 
a standstill, DATAMATION has looked un­
der the floor of the dp industry to study 
the companies on the other side of the 
profit margin. The DATAMATION Bottom 
100, then, is the only comprehensive 
view of the companies that made the 
least amount of money in 1986. 

Despite a scandal that reverberated 
throughout the depths of the dp industry, 
the Bottom 100 companies managed to 
produce total revenues of $128.47, 
which DATAMATION estimates to repre­
sent .00000000012% of the total world­
wide market for data processing. The '86 
total is up about 14% from 1985's total of 
$112.53. 

"This is very heartening," says 
Herman (Herm) Melville, president of 

Call-buttons for the 
executive elevator at 
Crays IR' Us Western 
Samoa. 

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

trade association ADAPSOWHAT (Associa­
tion of Data Processing Services or 
Whatever). "Who would've believed we 
could have broken last year's record?" 
Melville also serves as ceo of Potters­
ville, N.Y.-based Nimfosystems, manu­
facturer of the system 38/26/36 
computer that will "interface with any­
thing, anywhere, anytime," which 
showed up under many of the companies 
on this year's list. 

ADAPSOWHAT could not, however, 
put a good face on the brouhaha brewing 
beneath the dp world. Because few, if 
any, of the companies on the Bottom 100 
actually sell any wares (if, indeed, they 
make them at all), DATAMATION uses the 
criterion of intent to sell. A company must 
have some intent to sell products in any of 
a number of categories of equipment­
with the aim, at least,· of generating reve­
nue-to be included in the s'urvey. This 
year, several ADAPSOWHAT member 
firms were accused by the Justice De­
partment of conspiracy with intent to sell. 
While no indictments have been handed 
down, companies throughout the BOT­
TOM 100 have been grateful for the 
attention. 

"We haven't gotten so much press 
since-well, we've never gotten any 
press," admits Hop Sing, vice president 
of Marketing and Maintenance for Bo­
nanza Computing, Osaka, which just 
made it into the Bottom 100, in third 
place: 100 is the bottom of the bottom 

Just south of the 
North 40 is the Bot­
tom 100. Despite its 
geographic deficien­
cies, the truth about 
the shapely bottom 
of the dp industry 
can make you very, 
very poor. Muffy, 
Binky, and Walter 
have Closed up 
shop-leveraged 
buy-outs prove diffi­
cult when there's no 
place to stick your 
lever. Merge isn't 
just a traffic direc­
tion and corruption 
isn't just a way of 
life. Questions are 
raised. Who stole all 
the copies of Chap­
ter 11? Who is Slim 
Jim Jones? What is 
the point? The ques­
tions are answered 
and the answers are 
questioned in the 
comprehensive in­
comprehensibility 
that is the DATA­
MATION hallmark. 
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and one is the top of the bottom, or the 
best of the worst. Or something like that. 

Although the Justice Department 
probe has not been completed, DATAMA­
TION has obtained a copy of a secret 
memorandum describing the conspiracy. 
"While Department investigations nor­
mally focus on restraint of trade or con­
spiracy to monopolize a market," it 
reads, "we have found these companies 
have conspired to break into a market. 
While this is not illegal, the potential ease 
of the investigation, however, is a strong 
point in its favor." 

Specific charges include shipping 
merchandise to retail outlets, sales calls 
to dp managers, and even advertise­
ments in DATAMATION. 

Jim Morris, publisher of DATAMA-
TION, claims he knows nothing. , 

Ranking of the Bottom 100 can be 
confusing. Only one company had any 
revenues at all last year (number one, 
Pick-up Systems of Detroit). Therefore, 
a company's rank is determined by its po­
tential revenues. In other words, a pe­
ripherals maker could be counted on to 
make, oh, some money, while a main­
framer could be expected to make, well, a 
lot of money. This year's big loser, in 
terms of how many sales it could have 
made, was Crays 'R' Us, a walk-in retail 
supercomputer outlet in Western Sa­
moa. Hats off to ya, boys! 

Pick-up Systems' revenues were 
generated when its founder, Slim Jim 
Jones, sold a box of microchips he found 
in a truck for $128.47. This accounts for 
all the revenues for the Bottom 100. An 
embittered executive of firm number 98, 
which asked not to be identified, de­
mands to know what Jones was doing in 
the truck. "Why doesn't the Justice De­
partment investigate that?" he shouts. 

"Pick-Up Systems helped this asso­
ciation break last year's revenue rec­
ord," says ADAPSOWHAT president 
Melville. "And they couldn't have done it 
without old Slim Jim. If these other com­
panies are griping, why, that's just sour 
grapes." 

Many companies in the Bottom 100 
managed to ignore their fellow firms and 
the dp industry in general. French firm 
Compagnie Telecommunications et Fro­
mages has been scraping along the bot­
tom of the dp barrel for 17 straight years, 
finding itself as number 22 in 1986. In re­
sponse to a stockholder protest, compa­
ny spokesperson Kermit McDermott 
stated, "We don't like to think of our­
selves as a corporation that makes no 
profit. We like to think of ourselves as a 
nonprofit corporation." • 
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-100 
TOTAL DP 

REVENUES 
$0 

MAINFRM 
$0 

MINI 
$0 

MICRO 
$0 

DATACOM 
$0 

PERIPH 
$0 

SOFTWARE 
$0 

SRVICES 
$0 

MAINT 
$0 

SUPERCOM 
$0 

FROZF~ 
$10 

- CRAYS 'R' us WESTERN SAMOA 
Shore Enough Rd. 
Lepa, Western Samoa 
(call IOC Operator: say Polly sent you) 

_Crays 'R' Us Western Samoa's performance in 
1986 was about what you'd expect from a com­
pany selling multimillion-dollar supercomputer 
equipment through a walk-in showroom retail 
outlet. Its $999 million loss on revenues of $10 (a 
1,000% increase over 1985's intake) has solidi-

-fied the uniform confusion among industry ana­
lysts over CRUWS's market strategy. 

"I'm not one to flinch in the face of a little 
adversity. I was a hero during World War II here 
in the South Pacific, you know," explains compa­
ny owner-president Emile de Becque. "We nev-

-er expected to turn a profit overnight. The is­
lands have little industry or institutional govern­
ment, and no research university; most We 
Samoans raise their own food, build their 0 

-homes, and make their own clothes. Naturally, 
we expect it to take some time to create among 
these people the belief in the wisdom of purchas­
ing a piece of equipment they don't need." 

Vp Nellie Forbush adds, "While we offer 
the easiest, most convenient method of buying a 
supercomputer to be found anywhere in the 

_ world, the Western Samoans have yet to display 
the natural elan we expect to be engend~red by 

, 'cash and carry' 'shopping. When they come of 
age, technologically speaking, we will be the only 

_firm with an infrastructure in place. As I see it, 
we're just a supply running slightly ahead of de­
mand. Some enchanted evening," she says 
dreamily, "we're going to look around and find 
ourselves the IBM of the Southern Hemisphere." 

Industry observers were puzzled by 
-CRUWS's decision to attempt to increase consum­

er awareness by signing former baseball player 
Bob Uecker to appear in a series of ads for the 
company. "The country has a 90% literacy rate 
so we thought a print ad campaign was the way 
go. Apparently, Uecker's appeal is just not cross-

- cultural. Go figure," de Becque sighs. 
Forbush notes the company's optimism 

about its future, centering around current moves 
to diversify outside the supercomputer market. 
To the 10 Crays it has in stock, it recently added a 
freezer case. "Breadfruit Frozfruits are particu-

-larly popular," she says. They account for the 
$10 revenues in 1986. (The 1985 revenue of $1 
was found in the street by de Becque.) Rumors of 
a corporate move are false, says Forbush. "We 
couldn't operate as cheaply anywhere else." 

~,-.... 
e~ 

-99 
TOTAL DP 

REVENUES 
-$45 BILLION 

- L. "BUTCH" KOWALSKI 
ENTERPRISES' MINISTRY 
1 Kowalski Way 
SanJose, Costa Rica 
(011-506) 555-5555 
The Rev. Leopold "Butch" Kowalski Enter­
prises' Ministry had a remarkable 1986, taking in 
$267 million through televised appeals and fees 
for mail-order ordinations into his church. Now 
the bad news. The Kowalski Enterprises' Min­
istry's recently acquired mainframe subsidiary 
(formerly Dialysis "the power of 1T" Corp.) had 
losses of $45 billion, on sales of $267 million. 

Kowalski, one of the most elusive figures 
in the computer industry, has never been seen, 
preferring to address the public through a speak­
erphone, "for security reasons." Prior to found­
ing his church, Kowalski Enterprises was pre­
dominantly known for selling UFo-tracking de­
vices through ads in comic books. The ministry, 
based on Kowalski's trickle-down principle 
("Look, A Happy Shepherd Makes For a Happy 
Flock") purchased the struggling Dialysis, says 
Kowalski, on orders from a fiery angel, who also 
told him to move· the corporate headquarters 
from Wichita, Kansas to San]ose, Costa Rica. 

., Slightly over 97% of the company's sales 
in 1986 were to Kowalski Enterprises' Ministry, 
at a cost equal to the parent company's total in­
come, allowing the parent to report no profit for 
the year. This, Kowalski says, was at the direct 

..... insistence of God, at the potential cost of the cler-
ic's life. "Look," he says, "the Lord says unto 
me, 'Butch, you are to take My money and buy as 
many mainframes as there are stars in the sky or 
else I shall have to call you Home, and I'm not 
willing to wait until you can find a way to pre­
serve your margins.' " 

The subsidiary lists only two creditors. 
The largest: a 7-Eleven store in Chicago, owned 
by Lars "Nordik Wolf' Kowalski, the cleric's 
brother. The second is the government of South 
Africa, to which Kowalski agreed to make major 
equipment sales, touching ·Off a storm of protest 
at the U.N. "It's not as if any of the stuff worked," 
he wrote to the Secretary-General. (Of the 100 
machines ordered, 25 were delivered: four ex­
ploded, three imploded, and 18 were merely 
gravel-filled frames.) His new policy is to refuse 
to talk with that country's government. 

Asked if there will be any new hardware 
at Kowalski in 1987, he replies mysteriously, 
"Look, I may get a couple'a new hammers, but I 
don't see why that's any business of yours." 

DATAMATION = APRil 1,1987 83 



ONCEAGIIN. 
STRATUSCAltHESTHE 

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 
XAZOOO 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 XAZOOO 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 XAZOOO gives 
you the flexibility to begin building your 
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foundation now for the more sophisti­
cated applications you'll be running 
years from now. 

Our XAZOOO 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. 

----- -
=-=-=-~~-=-== ==.=.® 
~-~~-----~- --- ----- --.. ....~-- ...... ---~~ ~-.... --. -
CONTINUOUS PROCESSING@ 
Stratus Computer, 55 Fairbanks Boulevard, Marlboro, MA 01752 
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Microcomputers are revolutionizing the world of economic forecasting, as economists shrink 
their mainframe models to run on pcs. One reason forecasters are taking the pc path is cost. 
Micros provide an inexpensive and fast way to build and test models of the economy. Because 
pcs make building models cheaper and more convenient, they could turn econometrics into a 
cottage industry. How homegrown econometrics will affect the quality of economic forecasts 
remains to be seen. 

Modeling with Micros 
BY DAVID STAMPS 
Will microcomputers improve the track 
record of economic forecasters? Proba­
bly not, but it's almost certain they'll in­
crease the number of forecasters. 

One of the first mathematical mod­
els of the U.S. economy was the Klein­
Goldberger model, which consisted of 30 
equations. In the pre computer 1940s, it 
had to be solved by hand, but the model 
worked well enough to predict that the 
U.S. economy wouldn't fall into a slump 
following World War II. 

Thus was born the science of 
econometrics-a science that has come 
a long way with the help of computers. 

state UneMPlOYMent and Hages 
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Cynwyd, Pa., con­
sists of some 2,000 
equations. 

If economists 
had to work through 
a 2,000-equation 
model on paper to 

Alphametrics' Model­
er uses the econome­
trician's rules to 
manipulate data from 
large databases. 

put out their monthly predictions, then 
econometrics would be about as widely 
practiced today as hand illumination of 
ecclesiastic manuscripts. 

In all likelihood, the last forecast of 
the nation's GNP you read was done on an 
IBM PC. Even in the arcane field of econo­
metrics-one of the last bastions of user 
unfriendliness-microcomputers are 
taking hold. 

By now, all of the major economic 
forecasting firms have shrunk, or are in 
the process of shrinking, their main­
frame models of the U.S. economy to pc 
size. At Data Resources Inc. (DRI), Lex­
ington, Mass., the nation's largest econo­
metric forecasting firm, the flagship 

model of the U.S. economy is a 15-year­
old set of 1,000 equations. Last year it 
was compressed into a 150KB program 
for the IBM PC. Chase Econometrics, Bala 
Cynwyd, Pa., which has scaled down its 
model of the U.S. economy to 400 equa­
tions, is beta testing a new product that 
allows clients to have on-line access 
through a pc to Chase's database. 

Even the Commerce Department is 
planning to convert its model of the Unit­
ed States to run on an IBM PC. It is having 
some difficulty though, since the model 
was developed years ago for a Honey­
well mainframe. 

Too Early to Judge Impact 

While it's still too early to judge the 
overall impact that micros will have on 
the business of econometrics, it's not too 
soon to see some of the changes the little 
powerhouses are bringi~g to the field. 

For one thing, they could fuel the 
creation of a whole new cottage industry. 
Today, economists all have their own as­
sumptions. Before long, they could all 
have their own models. Given a pc, a mo­
dem, access to databases, and a hatful of 
assumptions, we could all be issuing 
monthly forecasts before very long. 

Merrill Lynch Economics, New 
York, serves as a good case in point. Dol­
ing out forecasts to 3,000 of its retail of­
fices worldwide and to some 300 outside 
clients who access its services over 
Tymnet, the company is no two-bit oper­
ation. In fact, it's a two-person operation. 

The main man is Frank Cooper, who 
develops models that run on an AT. 
Cooper, who dates back to the Klein­
Goldberger days, has designed main­
frame-based models of the economy at 
Wharton, DRI, and the Federal Reserve 
Bank of Chicago. Cooper's assistant 
electronically rifles through the large 
databases at Wharton and DRI, collecting 
the pieces of data needed to build and 
test economic models. 
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The software that allows Cooper 
and his assistant to build models on the 
AT is called Modeler and comes from AI­
phametrics, Bala Cynwyd, Pa. Modeler 
takes data from huge databases, like 
DRI's and Wharton's, and manipulates 
them according to the rules established 
by the econometrician. 

Modeler Program Popular 

Modeler was first offered by Whar­
ton in September 1984. Now DRI also of­
fers a micro-based program, which is 
similar to Modeler and can be used to do 
forecasting with its model of the U.S. 
economy. Alphametrics claims there are 
600 Modeler users worldwide, about 100 
of whom use it to work out their own 
forecasts with DRI or Wharton data. . 

Charles Renfro, Modeler inventor 
and president of Alphametrics, believes 
mainframes are no longer needed for 
economic modeling. A former model 
builder at Chase, Renfro claims he's 
"getting speeds on the pc that can solve a 
400-equation model in two or three min- . 
utes." Modeler programs, he notes, offer 
features like screen graphics and output 
to laser printers for making charts, which 
mainframes traditionally don't have. 

The keenest incentive to do eco­
nomic forecasting on a pc, however, is 
cost. "The limiting factor in doing fore­
casts has been mainframe computing 
costs," according to William Hills, direc­
tor of systems and technology for Chase. 
Alphametrics' Renfro agrees. "It used to 
be a daunting experience to pay for a 
forecasting session on a timesharing ser­
vice," he recalls. "You could rack up a 
hefty bill just learning how to use the 
model. The only cost to learning and us­
ing a model on a pc is your own time." 

Of course, economists vary in their 
predictions about pcs spawning a new 
breed of do-it-yourself econometricians. 
Not surprisingly, they also disagree 
about whether homegrown economet­
rics would be good or bad. 

Merrill Lynch's Cooper doubts the 
wisdom of kitchen-table econometrics. 
He admits that using pcs offers a fast and 
inexpensive way to build and test mod­
els. "But," he says, "the number of peo­
ple who have the experience to build and 
test a model and then figure out if it does 
what it is supposed to do, is limited­
maybe only 500 in the world. Anyone 
with the software and the data can start, 
butit may take them 15 years to figure 
out what they're doing." 

Saul Hymans, director of the Re­
search Seminar in Quantitative Econom­
ics (RSQE) at the University of Michigan, 
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Modeling with 
Micros 

Ann Arbor, agrees with Cooper, warning 
that "a lot of qualified people will decide 
they can do models themselves, but so 
will a lot of people who have no idea of 
the substantial requirements to produce 
a model. And they'll produce far worse 
results than what they had before." 

The possibility that do-it-yourself 
econometricians may produce "worse 
results" was not enough to keep RSQE 
from transferring its own model from an 
Amdahlmainframe to a pc. 

Not everyone thinks more micro 
forecasters mean poorer results. Ste­
phen K. McNees, an economist at the 
Federal Reserve Bank of Boston, be­
lieves that putting forecasting in the 
hands of forecast users is a terrific idea. 

"If you're serious about forecasting, you 
can't take someone else's forecast," he 
says. "You have to work out your own, 
and a pc is a good tool for that." 

McNees, who has become some­
thing of the unofficial scorekeeper 
among the major forecasting services, 
emphasizes that no one prognostication 
can be taken as economic gospel. Over 
time, they all have their hits-and 
misses. He explains, "Most users don't 
simply accept the figures that a forecast­
er puts out. They want a story, an expla­
nation of the reasoning that underlies a 
forecast. Doing one's own forecast with a 
pc makes the forecast more personal­
ized, which is even better. You can't sim­
ply trust the guys with the black box." 



Econometrics does retain some­
thing of a black box aura, but it's the 
economics involved that is probably 
more arcane and incomprehensible to 
laypeople today than the technology. 

Big Bang Without Big Boxes 
Though dependent upon comput­

ers, econometrics has never been con­
strained by technology. For a midsize 
mainframe, solving a 2,000-equation 
model is not that big a job, even though 
each equation can run anywhere from 15 
to 150 lines of code. Econometricians, 
unlike engineers, do not find themselves 

forever waiting for faster machines need­
ed to design the next-generation missile 
or aerodynamic automobile. 

Frequently the question arises as to 
why forecasts aren't more accurate. 
Some people have put the blame on the 
data used in models. Others say the prob­
lem lies in the assumptions used by the 
economists. It's never been claimed that 
a bigger or faster computer or one with a 
different architecture would give better 
forecast results. 

While no one is suggesting that mi­
cros are going to improve the accuracy of 
forecasting, they do already offer other 

advantages and more powerful pcs on 
the horizon hold out the promise of still 
more benefits. "Microcomputers are not 
going to improve models per se," accord­
ing to William Hills of Chase Economet­
rics. "But the rapidly increasing power of 
pcs will enable economists to test the va­
lidity of models more often. Mainframes 
will end up as a warehouse for the data. 
Most of the modeling itself will be done 
on the pcs." 

Micros also have an advantage 
when it comes to graphics. Steve Zeller, 
director of model development for Whar­
ton's U.S. services, believes that incor­
porating graphics into the forecasting 
program will improve the analytical fea­
tures of the model. "It certainly'makes it 
easier to look at the forecasts," he notes. 

Wharton offers two pc programs 
that use its data-Alphametrics' Model­
er and a program developed at Wharton 
called Aremos. Wharton, which was re­
cently sold to Wes Associates AG in Ba­
sel, Switzerland, has roughly 50 models, 
including some for states and foreign 
economies. Once 32-bit pcs become 
available, it will start converting its mod­
els to run on micros, according to Zeller. 

New data distribution methods is 
one pc application area that has already 
excited the big three forecasting firms. 
"Giving our clients on-line access to our 
data is something we'd like to develop," 
says Chase's Hills. 

Chase is beta testing PCDATA 2, a 
product that allows data to be download­
ed to a pc. "Most of our clients now ac­
cess our mainframe via a terminal," says 
Hills. "They either do forecasting on the 
mainframe or download to their own sys­
tems. PCDATA 2 is the first step in our ef­
forts to streamline that process." 

Another possibility for streamlining 
the data distributing channel may be 
read-only memory compact optical disks 
(CD-ROMS). "A lot of our business is just 
delivering large amounts of data," says 
Hills. "Now we rely on telephone links. 
Mailing out floppy disks eliminates the 
expense of phone links, but the data re­
quired for some models pushes the limits 
of floppy disk technology. CD-ROMs may 
be the solution." 

Whether or not CD-ROMS are the 
wave of the future remains to be seen. 
What's clear now is that pcs are pouring 
into today's econometrics market, and 
swimming with those micro currents will 
be a lot more forecasters. • 

A frequent contributor to DATAMATION, 
David Stamps is a Minneapolis-based 
freelance writer. 
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OFF-LINE 
SUPERCOMPUTER GIANT Cray Research Inc., 
Minneapolis, recently announced new mod­
els of its Cray-2 and Cray X-MP computer 
systems. As anticipated, the computers are 
not completely new machines, but repack­
aged versions of existing Cray models with 
improved price/performance (see Look 
Ahead, Feb. 15, p. 10). Most significantly, 
one of the new X-MPs is an entry-level mod­
el with a price tag drastically below other 
Cray models. 

With other supercomputer manufacturers, 
as well as a growing number of minisuper­
computer vendors, offering machines with 
near-supercomputer power at a fraction of 
the price, it's not surprising that Cray is re­
acting with its own machine. Vendors like 
Alliant Computer Systems, LiHleton, Mass.; 
Convex Computer Corp., Richardson, Texas; 
Floating Point Systems, Beaverton, Ore.; and 
Scientific Computer Systems, Wilsonville, 
Ore., all have offerings in this area, and 
more vendors are seeing opportunities here. 

Cray's entry-level system is the Cray X­
MP/l4se.lt provides one Cray X-MP cpu 
and 4 million words of memory. The largest 
X-MP provides four cpus and 16 million 
words of memory. Cray claims the new sys­
tem provides about 80% of the performance 
of the high-end X-MP /14 at less than half 
the price: the X-MP /14 is $5.5 million, the 
X-MP/14se is $2.5 million. 

Some observers, including Norm Dawson, 
executive vp of sales and marketing at 
Chopp, a La Jolla, Calif.-based startup that 
will introduce its first supercomputer later 
this year, are surprised at Cray's announce­
ment. lilt's a change of strategy for Cray," 
Dawson says. A few years ago, Cray began 
to develop and then scrapped a proiect 

. called Quarter Horse, a machine that would 
offer one quarter the performance of a Cray-
1. It appeared that the company would con­
tinue to concentrate on developing high-per­
formance, high-priced supercomputers. Mar­
ket pressures seem to have altered that 
strategy. 

Cray's entry-level offering comes at a 
time when the minisupercomputer market 
seems headed toward a shakeout. Nearly 
20 companies are vying for a slice of the pie. 
Last year, losses cit Floating Point Systems 
prompted layoffs at the company, and two 
startups-American Supercomputer Inc. and 
Denelcor Inc.-shut their doors. 

RealTime 
HARDWARE 

Teradata Unveils Ethernet 
AHachment 
Allows PC users to directly access database 
computer without going through mainframe 
BY THERESA BARRY 
The Communications Processor (cop) 
was recently announced by Teradata. 
The COP is an open systems interconnect 
foundation for Teradata's shared infor­
mation architecture. 

Teradata specializes in database 
computer systems. Its computer, known 
as the DBC/1012 Data Base Computer 
System, was introduced in October 
1984. It uses a parallel processing archi­
tecture and was designed to attach to a 
variety of existing computers, including 
mainframes, minis, workstations, and 
PCs, allowing for the interconnection of 
diverse processing environments into a 
common, shared database. Modular in 

design, the DBC/l012 has a minimum 
configuration of three processors to over 
1,000 processors. 

, The new COP offering consists of 
several new hardware and software 
products designed to support the attach­
ment of Teradata's DBC/l012 to an 
Ethernet local area network. (Teradata 
currently has communications adapters 
to attach its computer to LANs conform­
ing to 802.3, utilizing TCP lIP or ISO OSI 
network protocols.) The software en­
ables users to directly manipulate data on 
the DBC/l012 from an IBM PC or"compati­
ble running PC/DOS or MS/DOS and from 
an AT&T 3B2 running Unix System V. 

The Ethernet adapter that sup­
ports TCP lIP utilizes an Excelan EXOS 201 

COP aHaches T eradata' s database computer to a local area network. 
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intelligent Ethernet controller board. An 
Intel iSXM 552A Ethernet controller 
board supports ISO OSI network· proto­
cols. The Intel 80286 microprocessor 
and 80287 numerics coprocessor are uti­
lized by the COP, which has 2MB of RAM. 
(A 386-based version is coming, says the 
company.) 

The COP is said to work this way: 
when a DBC/l012 session is established, 
it is assigned to the least-busy COP, which 
balances communications traffic to and 
from the DBC/1012 across all COPs on the 
LAN. The DBC can have more than one 
COP for redundancy and throughput pur­
poses. A LAN can have more than one 
DBC/1012 connected to it and a DBC can 
connect to more than one LAN. 

Teradata's COP for the DBC/1012-
Model 2 is available now. Including the 
Ethernet adapter for either TCP lIP or ISO 
OSI, the price is $39,000. The COP soft­
ware for either protocol is $4,000 per 
COP. The PC interface license is $5,000 
for up to 10 PCs. The AT&T 3B2 interface 
is $2,000. The company plans to add sup­
port for the XNS and MAP protocols by the 
end of the year. TERADATA CORP., Los An­
geles. CI RCLE 262 

Intergraph Goes Generic 
Will sell its 32C engineering work­
stations as standalone units· 
In a move aimed at positioning its 32C 
workstations as direct competitors with 
other engineering workstations such as 
those from Digital, Sun Microsystems, 
Apollo, and IBM, Intergraph is making its 
products available for the first time out of 
the turnkey system context. 

Intergraph's 32C workstations, in 
production since November '86, run un­
der Unix. The InterPro 32C features a 
Fairchild Clipper Unix engine that oper­
ates at 5MIPS, 6MB of main memory, an 
80MB hard disk, either a 15-inch or 19-
inch color monitor with 1,184-by-884 
resolution, and IEEE 802.3 networking 
software. The InterAct 32C features the 
same electronics and computing capabili­
ties as theInterPro. It's distinguished by 
its dual 19-inch color monitor and inte­
gral digitizing table. Software standards 
incorporated into both workstations in­
clude Unix System V; GKS graphics inter­
face; VT220, 4107, and 3278 terminal em­
ulators; compilers for Fortran, C, and 
Pascal; and networking capabilities, in­
cluding Ethernet, XNS, TCP/IP, ISO OSI 
protocols, and NFS and RFS file access. 

The Interpro 32C, fully loaded, is 
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priced at $25,000; the InterAct 32C in its 
basic configuration is $40,000. Inter­
graph is planning some enhancements to 
the product line next month. INTERGRAPH 
CORP., Huntsville, Ala. CIRCLE 266 

Two Datacom Products 
Doelz introduces a concentrator 
and a circuit switch. 
The Elite One FP from Doelz Networks is 
a one- to four-port multipoint concentra­
tor switch for data distribution networks. 
It is an extension of and includes the 
functionality of the Elite One Series 2800 
and 2900 concentrators, which are ex­
pandable to 16 ports. Doelz designed the 
Elite One FP for small sites with four or 
fewer user devices. 

The Esprit One FP is a virtual circuit 
switch that is said to act as a central con­
centration point in a small network or as a 
limited concentration point in a larger 
network. It supports 1,400 concurrent 
virtual circuits and serves as the connec­
tion between Elite One network links to 
provide data distribution and to connect 
local devices through local port inter­
faces. Doelz says it can connect with 98 
Esprit One switches. 

Both devices provide fault toler­
ance' and both incorporate Doelz's net­
work architecture. The Elite One FP is 
priced between $3,500 and $5,200, de­
pending on the number of ports and in­
ternal modems. The Esprit One FP starts 
at $19,750. DOELZ NETWORKS, Irvine,· 
Calif. CI RCLE 265 

HAS Expands AS/XL Series 
Also announces 6MBps channel 
transfer 
National Advanced Systems recently in­
troduced a new model of its AS/XL Series 
of mainframe computer systems, the 
AS/XL 70. The company also announced it 
would support a 6MBpS channel on all its 
AS/XL models. 

The AS/XL 70 is a dyadic processor 

that features maximum main memory of 
256KB of dynamic working storage. NAS 
is positioning the 70 between the model 
60, which is a uniprocessor, and the 80, 
which is a dual processor. It's rated at.6 
to .8 times the internal throughput of the 
AS/XL 80. Other features include 128KB 
of cache storage and up to 64 channels. 
It's field upgradable to an AS/XL 80, 90, or 
100. The AS/XL 70 with 64MB of memory 
and 32 channels is priced at $5.28 million. 

NAS also announced the availability of 
6MBpS channels for all AS/XL mainframes. 
IBM currently supports only 3MBps chan­
nels and is expected to announce either a 
6MBpS or 4.5MBpS channel speed soon, 
industry sources say. In the event IBM 
announces the 4.5MBps channel speed, 
NAS says it will support both 6 and 4.5. 
Amdahl currently has limited 4.5MBps ca­
pability on its mainframes. 

An Expanded Memory function for 
ali AS/XL systems, NAS's version of IBM's 
Expanded Storage, will be available later 
this year. A 64MB version goes for 
$394,000. NATIONAL ADVANCED SYSTEMS, 
Mountain View, Calif. CIRCLE 263 

Prime's Midrange GOering 
New 32-bit superminicomputer in 
50 Series 
The 2755 is Prime's fully compatible ad­
dition to its 50 Series of superminis, 
which is said to perform up to 35% faster 
than its predecessor, the 2655. The 2755 
also supports the same peripherals as 
others in the series. 

Features of the new computer in­
clude 64KB of cache memory, 16MB of 
main memory, support for up to 128 di­
rectly connected terminals, and 4.3GB of 
on-line disk storage. The 2755 can ac­
commodate up to 63 remote users con­
nected via Prime net software, Prime's 
proprietary distributed network for local 
and wide area networks. The cpu exe­
cutes at 1.6MIPS, compared with 1.3MIPS 
for the 2655. 

Programming languages supported 
include COBOL, FORTRAN, as well. as 
Prime's Office Automation System, 
which provides word processing, elec­
tronic mail, and personal computing. As a 
CAD/CAM platform the 2755 is claimed to 
support from four to six workstations. 

A typical configuration includes the 
2755 processor; Revision 20.2.1 of the 
Primos operating system; a 30-inch-high 
cabinet with disk and tape controller, di­
agnostic processor, and 4MB of main 
memory; a peripheral cabinet with a 
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496MB ftxed media disk drive and stream­
ing magnetic tape drive; and a crt con­
sole. It is priced at $102,700. Other sys­
tems range in price from $95,050 to 
$133,200. In-cabinet upgrades from the 
2655 are also available. PRIME COMPUTER 
INC., Natick, Mass. CIRCLE 269 

Printers and Software 
Qume bundles printer with soft­
ware for the price of a standalone. 
Qume recently announced it was bun­
dling some of its laser printers with soft­
ware packages to create six laser print­
ing systems for the price of a standalone 
printer. The systems are word process­
ing, enhanced word processing/ graph­
ics, dot matrix, enhanced· dot matrix/ 
graphics, and two emulations of the HP 
LaserJet. Each system contains either 
the Qume LaserTen or LaserTen Plus 
printer with resident fonts, a snap-in em­
ulation module, an additional font car­
tridge, and a software package. 

The software in the word process­
ing package is Easy Laser, produced by 
Acorn Plus Inc., Burbank, Calif., and 
WordPerfect. This system is based on 
the LaserTen and it's priced at $2,795. 
Enhanced word processing adds Har­
vard Presentation Graphics from Soft­
ware Publishing Corp., Mountain View, 
Calif. It's based on the LaserTen Plus 
and it's priced at $3,395. The dot matrix 
package, based on the LaserTen, in­
cludes Easy Laser and First Choice, an 
integrated spreadsheet, word process­
ing, and communications package, which 
is the latest version of PFS: First Choice 
from Software Publishing Corp. The 
price is $2,795. The enhanced dot ma­
trix/ graphics is based on the LaserT en 
Plus and' adds Harvard Presentation 
Graphics. It is $3,395. Also being offered 
are two HP LaserJ et emulation systems. 
QUME, SanJose. CIRCLE 268 

New Portable from Compaq 
Portable III incorporates a 12MHz 
80286 microprocessor. 
Compaq recently introduced its Portable 
III computer and also announced it 
would discontinue production of its Com­
paq Plus, Portable 286, and Portable II, 
Models 1 and 3. Price reductions on the 
Portable II, Models 2 and 4, were also 
announced. 

The Portable III weighs 18 pounds 
at its lightest and includes an Intel 80286 
chip, up to 6.6MB of RAM, up to 40MB of 
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shock-mounted ftxed disk storage, a 5%­
inch diskette drive, a dual-mode plasma 
display, full-size detachable keyboard, 
and an optional expansion unit that can 

. accommodate two full-size expansion 
slots. 

Compaq says it used surface mount 
and ASIC (application-speciftc integrated 
circuits) technology to attain the reduced 
size and weight of the unit. Additional op­
tions for the Portable III include a memo­
ry expansion board, 512KB and 2MB 
memory option kits, a 360KB diskette 
drive, a 300/1,200 baud internal Hayes­
compatible modem, an 8MHz 80287 math 
coprocessor, a tilt-and-swivel pedestal, 
MS/DOS Version 3.2, a color monitor, and 
an enhanced color graphics board. 

The unit is av@lable in three mod­
els. The Modell is priced at $3,999; the 
Model 20 is $4,999; the Model 40 is 
$5,799. The Compaq Portable Model 2 
has been reduced in price to $2,999 from 

$3,599, and the Model 4 has been cut to 
$4,499 from $4,999. COMPAQ COMPUTER 
CORP., Houston. CIRCLE 267 

Network Concentrator 
Netlink unveils micro-based data­
com line concentrator for SNA nets. 
Network SNA Hub from Netlink is an SNA 
network concentrator / router that is 
microcomputer based. It is said to enable 
multiple SNA devices to communicate 
over shared, high-speed host trunks. 
The system concentrates up to 15 com­
munications lines, including direct, 
leased, mUltidrop, or dial-up SNA/SDLC, 
over host trunks at 64Kbps . 

Network SNA Hub performs multi­
host routing. This includes computers 
not supporting SNA's -Multisystem Net­
work Facility, such as Tandem systems 
and IBM S/36s and 8100s, and systems 
that do not support current levels of N et­
work Control Program. Netlink says 
Network SNA Hub systems can be locat­
ed at remote network application sites. 

The new concentrator is available 
now. A basic unit is priced at $9,975; a 
typical eight-port unit is priced at 
$15,000; and a version that supports mul­
tiple host links starts at $12,000. Netlink 
says it will accommodate IBM's token­
ring LAN networks and X.25 communica­
tions protocol in the future. NETLINK INC., 
Raleigh, N.C. CIRCLE 264 
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Keep yourself 
up-Io-dale on 
salaries and 
careers in 1987 
Understanding which technologies and markets are on the rise 

and which are on the wane can be important to your long-term 
career growth. If you keep up with new trends and tailor your pro­
fessional plans accordingly, you can make sharp gains in your com­
pensation and career. 
The new, free 1987 Computer Salary Survey and Career Planning 
Guide is based on information from thousands of computer profes­
sionals and firms across North America. Over sixty position titles 
are reviewed including those in programming, systems analysis, 
software engineering, Edp auditing, office automation, operations, 
computer sales, marketing, technical support, management and 
more. 

This valuable 24-page Survey is available without charge. Since 
1966 we have distributed almost one million copies to other profes­
sionals like you who are determined to realize their fullest career 
potential. 

Source Edp is the world's largest recruiting firm that's devoted 
exclusively to the computer profession. Our staff is composed entirely of people who have attained a high level of achievement in comput­
ing. So whether you're seeking a new career-or just want information on the profession-we can help. 

For a new, free Survey, call your nearest Source office. 

Call your nearest Source® office for a new, free Survey 
United States: Orlando ............ 305/282-9455 

Alabama 
Birmingham ......... 205/322·8745 

Arizona 
Phoenix ............ 6021279-1010 
Tucson ............. 6021792-0375 

Pinellas ............ 813/443-6490 
Tampa ............. 813/222-0007 
Georgia 
Atlanta/Downtown .... 404/588-9350 
Atlanta/North ........ 4041953-0200 
Atlanta/Perimtr.-400 .. 404/255-2045 

California Illinois 
Northern ChicagolLoop ....... 312/372-1900 
Mountain View ...... 415/969-4910 Oak Brook .......... 312/986-0422 
Sacramento ........ 916/446-3470 Peoria ............. 309/673-0274 
San Francisco ...... 415/434-2410 Rolling Meadows ..... 312/392-0244 
Silicon Valley ....... 4081737-2424 
Walnut Creek ....... 415/945-1910 

Southern 
Fullerton .......... 7141738-1313 
Irvine ............. 714/660-1666 
Los Angeles 

Indiana 
Fort Wayne ......... 219/432-7333 
Indianapolis ......... 317/631-2900 
Iowa 
Des Moines ......... 515/243-0191 

Downtown ........ 213/688-0041 Kansas 
South Bay ........ 213/540-7500 Overland Park ....... 913/888-8885 
West ............. 213/203-8111 

San Diego ......... 619/573-0100 
Topeka ............ 913/232-6722 
Wichita ............ 316/688-1621 

San Fernando Valley . 818/905-1500 

Colorado 
Kentucky . 
Louisville ........... 502/581-9900 

Colorado Springs ..... 303/632-1717 
Englewood .......... 303/773-3700 

Louisiana 
New Orleans ........ 5041561-6000 

Connecticut Shreveport .......... 318/222-6188 
Danbury ............ 2031797-0590 
Hartford ............ 203/522-6590 

Maryland 
Baltimore ., ......... 301/727-4050 

New Haven ......... 2031787-4595 Beltsville ........... 301/595-4884 
Stamford ........... 203/967-4888 Columbia ........... 3011730-6833 
Stratford ........... 203/375-7240 Greenbelt ........... 301/441-8700 
Waterbury .......... 203/574-5633 

Delaware 
Wilmington ......... 302/652-0933 

Rockville ........... 301/258-8800 
Towson ............ 301/321-7044 
Massachusetts 
Boston ............. 617/439-6240 

District of Columbia 
Washington D.C. . .... 2021293-9255 

Burlington .......... 617/273-5160 
Salem ............. 603/893-7311 

Florida 
Fort Lauderdale ...... 305/491-0145 

Springfield .......... 4131739-4083 
Wellesley ........... 617/237-3120 

Jacksonville ......... 9041356-1820 Michigan 
Melbourne .......... 305/725-3095 Detroit ............. 313/259-7607 
N. Miami Beach ...... 305/940-1014 Grand Rapids ........ 616/459-6539 

Lansing ............ 517/484-4561 Raleigh ............ 919/847-7605 
Southfield .......... 313/352-6520 Winston-Salem ...... 9191724-0630 

Dallas 
Central ............ 214/954-1100 

Troy ............... 313/362-0070 Ohio 
Minnesota Akron .............. 216/535-1150 
Bloomington ........ 6121835-5100 Cincinnati ........... 5131769-5080 
Minneapolis ......... 6121332-6460 Cleveland ........... 2161771-2070 
St. Paul ............ 612/227-6100 Columbus .......... 614/224-0660 

Dayton ............. 513/461-4660 
Missouri Toledo ............. 419/242-2601 
Kansas City ......... 816/474-3393 Oklahoma 
Clayton ..... : ...... 314/862-3800 Oklahoma City 405/7227410 
St. Louis, Westport ... 314/576-4444 Tulsa ....... ::::::: 918/599~7700 
Nebraska Oregon 
Omaha ............. 4021346-0709 Portland ............ 503/223-6160 
New Hampshire Pennsylvania 
Nashua ............ 603/888-7650 Allentown ........... 215/776-0524 

North ............. 214/387-1600 
Northwest ......... 214/869-1100 

EI Paso ............. 915/532-6316 
Fort Worth .......... 817/338-9300 
Houston 
Downtown ...... ... 7131751-0100 

San Antonio ......... 512/659-0100 
Utah 
Salt Lake City ........ 801/966-3900 
Virginia 
McLean ............ 7031790-5610 
Washington 
Seattle ............. 206/454-6400 
Spokane ........... 509/838-7877 

New Jersey Harrisburg .......... 7171761-8790 
Atlantic City ......... 609/345-2444 King of Prussia ...... 215/265-7250 
Cherry Hill .......... 609/488-5400 ~~ilagelp~ia ......... ~~~~g~-~~l~ 
Clifton ............. 201/473-5400 IttS urg .......... 2 4- 230 
Ed' 201/494 2800 Reading. .. .. .. .. ... 15/37-4 

Ison ............. - ScrantonlWilkes-Barre 717/655-6464 
Morristown ......... 201/267-3222 Rhode Island 
Paramus ........... 201/845-3900 Providence ......... 401/751-0065 
Princeton ........... 609/452-7277 
Somerset ........... 201/469-9444 South Carolina 
New Mexico Columbia ......... , . 803/256-7446 
Alb 505/2474270 Greenville ........... 803/271-7044 

uquerque ........ - Tennessee 

Wisconsin 
Green Bay .......... 414/432-1184 
Madison ............ 608/251-0104 
Milwaukee ...... .... 414/277-0345 

Canada: 
Alberta 
Calgary ............ 403/279-1940 
Edmonton .......... 403/459-1153 
British Columbia 
Vancouver .......... 604/222-1155 
Manitoba 

New York Chattanooga ........ 615/265-8890 
Albany ............. 518/482-2035 Memphis ........... 901/525-0743 
Binghamton ......... 6071722"1345 Nashville ........... 615/256-0625 
Buffalo ............. 716/855-0400 Texas 
New York City Austin ............. 5121472-0100 

Grand Central ...... . 212/557-8611 

Winnipeg ........... 204/942-1151 
Ontario 
Mississauga ......... 416/848-3344 
Toronto ............ 416/591-1110 
Willowdale .......... 416/495-1551 

Penn Station ....... 2121736-7445 
Wall Street ......... 2121962-8000 

Rochester .......... 716/263-2670 
Syosset, L.I. ........ 516/364-0900 
Syracuse ......... .. 315/422-2411 
White Plains ......... 914/694-4400 

North Carolina 

~d ® The world'slargest recruiting firm 
devoted exclusively to the SOU rce e P computing profession. Client 
compames assume our charges. 

Personnel Services 

Charlotte .. " ........ 704/552-6577 Source Edp, Department 712, P.O. Box 7100, Mountain View, CA 94039. 
Greensboro ......... 919/379-1155 (When writing. please include your title.) 
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UPDATES 
WHAT EXACTLY is a text retrieval system 
(see story this page) and how does it differ 
from a database management system? The 
basic difference is that text retrieval sys­
tems use inverted file and flexible searching 
methods to file and access data, while 
DBMSs file and access data in a hierarchical 
sequence in free-flowing, unstructured 
fields. DBMS files are traditionally more nu­
merically oriented, while text retrieval sys­
tems are text oriented. Basically, text re­
trieval systems allow users to get at textual 
data once they're put into the computer 
database by allowing for retrieval of desig­
nated words, word combinations, sentences, 
paragraphs, pages, and abbreviations. 

While text management products have 
been on the market since the late 1960s, an­
alysts at the Gartner Group, Stamford, 
Conn., think the market is still young and 
predict the field will experience significant 
growth over the next five years. The current 
installed base worldwide is 3,800 licenses; 
in Gartner's view this base should reach 
close to 35,000 by 1991, a growth rate of 
over 55%. 

The first applications for text retrieval/ 
management systems were in scientific re­
search and government and service bureau 
operations (such as Lexis and Nexis), with 
the tracking of legislation and the compila­
tion of information on specific research areas 
the predominant applications. 

IBM has dominated this market with its 
Stairs product, having reportedly garnered 
approximately 1,100 installations,mainly in 
the business/government sector.lnforma­
tion Dimensions Inc. (a subsidiary of Batelle 
Institute), Columbus, Ohio, has prevailed in 
the scientific segment of the market with its 
product, Basis. According to Gartner, this is 
because Basis operates on a wide range of 
minicomputers, including Digital, Wang, 
Data General, and Prime. 

But Wang recently became the market 
leader with its Office Indexer, with 1,200 Ii­
censes.lntroduced only last August, Wang 
has been propelled into the lead, says 
Gartner, because it has bundled its product 
with Wang Office, giving it significant mar­
ket share. And, unlike most of the handful of 
text retrieval system vendors on the market, 
Wang has a sizable sales force. Gartner 
feels, though, that Wang's inroads will 
prime the market and open up paths for the 
smaller vendors. 

RealTime 

SOFTWARE 

TextDBMS provides integration of text environments. 

Data Retrieval Corp. 
Migrates to DEC VAX World 
TextDBMS product was previously available 
only for IBM mainframes. 
BY TH ERESA BARRY 
In the field of text management (see Up­
dates), one of the players that's been in 
the game since the beginning is Data Re­
trieval Corp. 

This company recently an­
nounced that its text management prod­
uct, TextDBMS, available previously for 
IBM mainframes only, will be available for 
the DEC/VAX environment. 

TextDBMS provides the ability to 
enter, edit, store, format, search, re­
trieve, process, update, and publish text 
to departmental users. Three modules 
work with this product: TextSearcher 
has search, retrieval, and on-line updat­
ing capabilities; TextBuilder, which is an 
application language specifically de­
signed for text functions such as contract 
management, litigation support, market-

ing management, competitive analysis, 
complex document management, and 
policy and procedures management; and 
TextComposer, for type composition of 
final output. 

With the goal of having TextDBMS 
operate identically in the DEC and IBM 
platforms, the company claims it will 
maintain one set of program modules, 
since 90% of the code is common. The 
product is being tested now, and is 
planned for third quarter general 
availability. 

Data Retrieval says the product 
will run on all Digital 8200 series and up. 
The price of the base software system on 
the 8200 is $30,000 for TextDBMS, 
$27,000 for TextSearcher, $27,000 for 
TextBuilder, and $24,000 for TextCom­
poser. DATA RETRIEVAL CORP., Milwau­
kee, Wis. CI RCLE 251 
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Lawson's DB2 Offerings 
Application software for account­
ing, personnel, and distribution 
Lawson Associates recently announced 
the availability of application software 
packages developed for the IBM DB2 data­
base environment. The Pinstripe DB2-in­
tegrated packages include General Led­
ger /Report Writer, Ratio Analysis, Ac­
counts Payable, Accounts Receivable, 
Purchase Order, Fixed Assets, Payroll, 
and Personnel. Prices for the packages 
range from $115,000 for Pinstripe Pur­
chase Order to $130,000 for Pinstripe 
General Ledger. LAWSON ASSOCIATES 
INC., Minneapolis.· CIRCLE 250 

Monte Carlo Spreadsheet 
Random number techniques are 
used to simulate data. 
Standard electronic spreadsheets are 
limited in their ability to deal with the 
"fuzzy," probabalistic data often re-· 
quired for sophisticated statistical analy­
sis. Each cell can only hold a single num­
ber, not a distribution of numbers such as 
needed in real estate appraisal, arbitrage, 
or marketing and risk analysis. 

Unison Technology's answer to this 
limitation is Predict!, a spreadsheet-like 
tool whose cells can be defined in terms 
of such statistical "uncertainties" as nor­
mal, triangular, uniform, and even hyper­
geometric distributions, actual samples 
of data, and so forth. Once a Predict! 
model is constructed, it can be recal­
culated repeatedly using Monte Carlo, 
random-number techniques to simulate 
"fuzzy" data. The model's output can 
therefore include not just fixed numbers, 
but sets of data that describe probabili­
ties of various outcomes. These sets can 
be analyzed according to standard statis­
tical measures and graphed for visual 
comprehension. The software, designed 
to run on IBM PCs and compatibles, is 
priced at $795 and is available now from 
the vendor. UNISON TECHNOLOGY INC., 
Pittsburgh. CI RCLE 252 

Co-op Processing for PC 370 
Allows pcs to be more than termi­
nal emulators 
Super-Link is designed to advance the 
use of IBM-type PCs in 3270-based appli­
cations beyond mere terminal emulation. 
It can help build applications that share 
work between IBM 370 and Digital Equip­
ment VAX hosts and pc-type machines on 
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a peer-to-peer basis. By offloading to the 
pc tasks like screen storage, data verifi­
cation, and communications, Super-Link 
applications are claimed to save costly 
host cpu cycles-50% or more in CICS 
environments-while reducing commu­
nications costs, enhancing response 
times, and shortening the development 
cycle. 

The package provides facilities for, 
among other tasks, designing and manag­
ing interactive screens on the pc, manag­
ing communications (in foreground and 
background) between COBOL and PL/1 
host applications and the pc, and distrib­
uting software across networks. The 
software supports SNA/SDLC, BSC, and 
async connections, and will later support 
IBM's LU 6.2 protocol. 

The base product, running on a sin­
gle host and supporting up to 100 run­
time pcs, carries a license price of 
$48,000. CPL/1, called a fourth genera­
tion development language, goes for an 
extra $10,000, as does the background 
communications facility. Deliveries have 
begun. MULTI SOFT INC., Edison, New Jer­
sey CIRCLE 253 

"No-Programming" Software 
Program for data acquisition of 
Masscomp micro supercomputers 
Laboratory Workbench is Masscomp's 
newest software program, which is said 
to eliminate the need for programming 

data acquisition, signal processing, and 
display tasks on scientific and engineer­
ing computers with Unix operating 
systems. 

The system uses a mouse and 
menus to set up a dataflow diagram on 
the screen of a Masscomp graphics ter­
minal. Some of the modules represent 
and control Masscomp's data acquisition 
hardware devices, while others repre­
sent file I/O operations, dataflow con­
trols, signal processing operations, and 
display options. The dataflow diagrams 
and settings can be saved, reused, edit-

ed, and merged, Masscomp claims. Oth­
er features are a time base· menu that 
provides flexible timing and synchroniza­
tion options; ASCII and binary data files 
and file names and headers that tell when 
and how data was collected and pro­
cessed; a hardcopy menu to print out dis­
plays and diagrams; and real-time oscillo­
scope, histogram, digital, and x-y plot dis­
play of data. 

Available now on all Masscomp mi­
crosupercomputers, Laboratory Work­
bench is priced at $3,000 for the MC5300, 
Mc5400, and Mc5500 systems, and at 
$4,900 for the high-end MC5600 and 
Mc5700 systems. MASSCOMP, Westford, 
Mass. CI RCLE 257 

Disk Cache Module from Unisys 
Designed for use with Unisys's 
A 12 and A 15 mainframes 
Unisys has announced a Software Disk 
Cache Module for its A 12 and A 15 main­
frames that it claims improves the sys­
tem performance by an average of 40%. 
The unit is said to allow users to desig­
nate a complement of main system mem­
ory as a disk cache unit, allowing users to 
access data directly from main memory 
rather than from the disk. 

Users are said to be able to select 
specific disk units from their disk subsys­
tem according to the volume of data ac­
cess at the unit level rather than being· 
limited to selecting units from a single 
string of disk. Also, disk units selected 
for caching can be dynamically added or 
removed from disk cache support at any 
time. Each disk is monitored so users can 
determine which units are benefiting 
from Disk Cache. 

The Software Disk Cache Module is 
available under MCP / AS, Release 3.6.4. 
All disk types qualified on A 12 and A 15 
mainframes are supported. The Cache 
Module requires a minimum of 24MB of 
system memory on the A 12 and 48MB is 
required on the A 15. Minimum system 
memory configuration for the A 12 is 
48MB and 72MB for the A 15. Available 
now, the Software Disk Cache Module is 
$258,720 fora five-year extended term 
purchase and $311,640 for the A 15. UNI­
SYS CORP., Detroit. CI RCLE 254 

Forecaster for 1-2-3 
Program for IBM PC can also be 
used on its own. 
Wisard Forecaster is Wisard Software's 
newest forecasting product, and can be 



Advertisers' Index 

Circle Page 

9 •.•..• ADR ......................................... 11 
31 Access Technology ..................... 63 

28 BASF ............•........................... 55 

55 *Club de la Peri-Informatique 
Francais .............................. 64-11 
Compaq Computer 
Corporation ......................... 33-40 

32 Concurrent Computer 
Corporation ............................... 65 

7 Cullinet ................................... 6-7 
2 CXI ...................................... Cov3 

25 ~... Datasouth ................................. 51 
27 .... Datasphere ............................... 54 
200-
208 .. **Dataware Inc . ..................... 101 
40 .... Develcon .................................. 91 
26,37 Digital Communications 

Assoc . ............... ~ ...... 52-53,74-75 
Digital Equipment Corp. . ...... 44-45 

13 Duquesne Systems, Inc. . ............ 21 

8 ...... Exide Electronics .......................... 8 

51 *Georgia Dept. Industry 
and Trade ............................. 64-1 

23,33 HewleH Packard ........... 49,66-67 

34 Index Technology ...................... 68 
36 Information Builders ............ 72, 73 
16 Innovation Data Processing ........ 26 
39 Interprogram N. V . ..................... 88 
19 ITT-CSG .................................... 31 

47 Karrass Marketing .......... 80A-80D 

30 Landmark Systems Corp. . .......... 59 

3 .:.::. <. MSA .... ~ .... ~ •.....•..... ~ .............. Cov4 

11 NCR ................................... 14-15 

1 ...... Output Technology ................ Cov2 
24 Overland Data, Inc . .................... 50 

10 Paradyne .................................. 13 
17 PCI ........................................... 27 
44,45 Printronix ............................... 105 

14 QMS .................................. 22-23 

15 Radio Shack .............................. 25 

Marketplace 

Working with financial, marketing and operations 
users, these positions require minimum 2-5 years ap­
plications development using structured methodolo­
gies, preferably Yourdon_ Responsibilities include 
problem analysis, program specifications, coding 
and testing_ Good working knowledge of COBOL, 
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ACP/TPF PROGRAMMER/ANALYSTS 
Minimum 2+ years applications experien_ce in TPF 
environment. Good working knowledge of airline 
control/PARS concepts and Assembler required. 
Duties demand excellent user interface, coding and 
testing of marketing and flight systems. Degree 
preferred. 

TECHNICAL SUPPORT 
PROGRAMMERS 

Minimum 1-2 years experience with ACP/TPF 
systems in large IBM mainframe environment. 
Duties include reviewing system outages and pro­
blems, making fixes to prevent recurrences, and 
recommendation and development of software tools 
to better monitor TPF systems. Good Assembler and 
dump reading skills required. Degree preferred. 

DATA BASE ANALYST 
The individual we seek will have proven experience 
in data management, data base administration and 
quality assurance. Your background must include in­
terpretation and documentation of end user informa­
tion needs utilizing userviews, experience with data 
dictionary tools and procedures, logical data models 
using normalization techniques, data base design, 
and associated experience. Degree preferred. 
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used by those with no knowledge of 
statistics. 

The program is said to use artificial 
intelligence and expert system logic to 
provide four statisical forecasting tech­
niques, which are combined to create a 
final forecast. Forecaster is designed to 
extract data directly from a Lotus 1-2-3 
or Symphony spreadsheet without file 
translations. The resulting forecasts and 
related data can be placed directly into 
the same spreadsheet, or a new spread­
sheet can be created. 

Wisard Forecaster also works inde­
pendently. Data can be entered directly 
into it, and full editing capabilities are 
said to be provided. Results can be writ­
ten to an ASCII file and printed using the 
DOS commands. The vendor claims the 
program is able to determine seasonal 
values automatically, produce forcasts 
using a's few as six actual values, and han­
dle intermittent zeros. The program runs 
on IBM PCs, XTs, and ATS, and is priced at 
$99. WISARD SOFTWARE CO., Green Bay, 
Wis. CIRCLE 255 

PC-to-Apple Link 
Allows PCs and Macintoshes to 
share information and peripherals 
Tangent Technologies recently intro­
duced PC MacBridge/ AFP, a software 
package that allows IBM PCs to access Ap­
ple's AppleShare file server. It's said to 
be fully compatible with the AppleTalk 
Filing Protocol (AFP). 

PC MacBridge/ AFP works with 
Tange's PC MacBridge/ ATP, an Apple­
Talk board for the IBM PC. The board en­
ables the PC to function as a node on an 
AppleTalk network, allowing it to com­
municate with other networked PCs, 
Macintoshes, and PostScript (page de­
scription language) laser printers. The 
software allows the PC to access both PC 
and Macintosh files. 

PC MacBridge/ AFP is available now 
for $150. TANGENT TECHNOLOGIES, Nor­
cross, Ga. CIRCLE 256 

The Librarian, Release 3.6 
ADR enhances program for users of 
IBM's TSO /ISPF. 
The Librarian, Release 3.6, is said to al­
low TSO/ISPF users to utilize the librari­
an Change Control Facility (CCF), which 
provides systematic control over the up­
date cycle of production source modules. 
A redesigned on-line interface for TSO/ 
ISPF (ELIPS) is claimed to enable pro-
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grammers to perform multiple Librarian 
functions from a single ISPF-type panel. 

CCF-ISPF uses the Librarian's stor­
age, retrieval, and aUditing facilities and 
ensures that all changes to a program 
have been completed, tested, and docu­
mented before going into production. 
CCF-ISPF requires TSO/E Version 2 and 
ISPF/PDF Version 2 or later. Standard 
copy, replace, and create ISPF edit sub­
functions are supported, as are all librar­
ian member-level functions. Release 3.6 
also features a new version of LIB/AM 
(the Librarian Access Method), which 
supports VSE Release 2. LIB/AM for MVS 
now supports a directory read function. 

The Librarian, Release 3.6, is avail­
able now for IBM 370, 30xx, 43xx comput­
ers and compatibiles under VSE, CMS, and 
MVS. The license starts at $19,000 for 
DOS and $29,400 for MVS. APPLIED DATA 
RESEARCH, Princeton, N.J. CIRCLE 258 

Pascal Debugger 
French company GSI introduces 
product to U.S. market. 
Generale de Services Informatiques 
(GSI) recently made one of its products 
available in the United States. The GSI 
Pascal Debugger is a source debugger 
that runs on IBM PCs, XTS, ATS, and 
compatibles. 

The program includes a full-screen 
editor, built-in help screens, decimal or 
hexadecimal calculator, file manager, and 
windows. Features of GSI Pascal Debug­
ger include' display of program source 
during execution, trace option with auto-

matic stop, conditional breakpoints, as­
signment/ display of local and global vari­
ables and constants, and display of tree 
structures for functions and procedures. 
These features are said to be available 
for use in the source program. 

System requirements are 256KB of 
memory and two disk drives or a hard 
disk; 386KB are recommended for large 
programs. In quantities of less than 10, 
Pascal Debugger is priced at $99. GSI, 
Pittsburgh. CI RCLE 259 

Dynasoft for IBM Mainframes 
Integrated software package for 
MVS/TSO and VM/CMS 
Dynasoft Corp. has made available its 
Dynasoft Integrated Software System 
for IBM mainframe computers using MVS/ 
TSO and VM/ CMS. The software package 
links the spreadsheet, word processing, 
graphics, and database interface func­
tions. The software features overlay 
windows that allow users to view and ma­
nipulate data in the spreadsheet, graph­
ics display, and word processing docu­
ments simultaneously. Dynasoft claims 
that users need to learn only one set of 
commands in order to operate all four 
systems, and all processing is done in 
one environment. The software includes 
pop-up menus that prompt the user for 
commands. 

Dynasoft Integrated Software Sys­
tem for MVS/TSO and VM/CMS is priced 
from $17,500 to $49,000, depending on 
system size. DYNASOFT CORP., Rose­
mont, 111. CI RCLE 260 
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The WY-85. $599. 
One of the reasons we now shit 

more te · than DEC. 
There are those who'll say we 
did it on our good looks. But it 
takes a lot more than a pretty 
face to out-ship a company like 
Digital: to ship more terminals, 
in fact, than anyone but IBM~ 

We think it's because termi­
nals like our VT-220-compatible 
WY-85 offer dramatically better 
value, any way you want to com­
pare them. 14" tilt/swivel screen, 
132-column format, low-profile 
adjustable keyboard. Nowhere 
else will you find this much per­
formance for so little money: 
$599, green screen; $629, 
amber screen. 

Call toll-free or write, today, 
for more information. 
Wyse is a registered trademark of K»se Technology. WY-85 and the "V" 
shaped design are trademarks of K»se Technology. VT-220 is a trademarA 
of Digital Equipment CorPoration. IBM is a registered trademark of 
International Business Machines CorPoration. ttl 1986 K»se Technology, 
• Dataquest 1985 mid-year terminal shipment update. 

WYSE 
I I I I 

YOU NEVER REGRET A WYSE DECISION. 

I D Yes, please send me detailed information 011 
I the WY·85 and the entire Wyse product line, 
I D I'd like to see a demonstration of the WY·85. 

I Name Title 0-4/1/81 

I Company Phone 

: ~ddress 
I City State Zip 

I 
Mail to: Wyse Technology, Attn: Marcom Dept. 85 

3571 N. First Street, San Jose , CA 95134 

I Call1-800-GET-WYSE 
CIRCLE 43 ON READER CARD 
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BOOKS 

Law Review for Dp 
THE LAW OF COMPUTER TECHNOLOGY 
by Raymond T. Nimmer, Warren, 
Gorham & Lamont Inc., New York 
(1985,688 pp., $79.50). 

BERNACCHI ON COMPUTER LAW: A GUIDE 
TO THE LEGAL AND MANAGEMENT 
ASPECTS OF COMPUTER TECHNOLOGY 
by Richard L. Bernacchi, Peter B. Frank, 
and Norman Statland, Little, Brown and 
Co., Boston (1986,2 vols., looseleaf, 
$160). 

THE SOFTWARE LEGAL BOOK 
by Paul S. Hoffman, Shafer Books, 
Croton-on-Hudson, N.Y. (1981, rev. 
1986,400 pp., looseleaf with index, $95). 

BY THOMAS R. MYLOTT III 
To cope with computer law problems, 
many dp/MIS managers must walk blind­
folded through a legal mine field. Conver­
sations between computer professionals 
and attorneys often resemble a United 
Nations meeting without any translators. 
To some extent, the three books under 
review here-which are representative 
of recent offerings on this increasingly 
important subject-can help improve 
. communication. 

None of these books is essential 
reading for data processing managers, of 
course, but anyone of them would make 
a handy reference tool at a high-tech 
company. The books are all expensive 
and require a significant amount of study 
to be fully utilized. But each would make 
useful background reading for a manager 
faced with, say, a tricky software licens­
ing decision. 

The Law of Computer Technology 
is aimed at practicing attorneys and is a 
comprehensive legal treatise on comput­
er law. This is an excellent book to edu­
cate an attorney, yet its usefulness to a 
manager is questionable. Since it is a law 
book, full appreciation requires a legal 
background, and unless a manager de­
sires an exhaustive knowledge of com­
puter law, the book goes into too much 
depth. For those people who enjoy read­
ing legal texts, this one will be easier to 
understand than most. To use this book 
most effectively, wrap it up and give it 
as a birthday present to the company 
attorney. 

Bernacchi on Computer Law con­
centrates on the acquisition of computer 
resources. It is quite expensive and is in-
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appropriately titled, but these are its only 
shortcomings. This is not a book about 
computer law in general, but rather is a 
complete treatment of computer con­
tracts. With the exception of software 
protection issues, there is very little dis­
cussion of the other areas of computer 
law. Computer contracts are an impor­
tant concern for a manager, but contracts 
are not the only area of computer law that 
cause managers problems. However 
misleading the title, the book will likely 
become the definitive work in contract­
ing for computer resources. 

Still, another consideration is 
how much knowledge of computer con­
tracts a manager needs. The Bernacchi 
book gives an intimate knowledge of 
computer contract issues when all most 
managers with responsibility for acquisi­
tions need is some familiarity in the area. 
Those managers who are frequently ne­
gotiating, drafting, and administering 
data processing contracts will fmd the 
Bernacchi book extremely useful; any­
one who has become that involved in the 
contract process, however, should go to 
law school. 

The Software Legal Book concen­
trates exclusively on software issues. It 
is well written, free of legal jargon, and 
contains much information. This book, 
too, must be considered an in-depth 
work, and thus may contain more infor­
mation than a manager wants or really 
needs. . 

For those who are willing to pay 
the price in dollars and time, all three 
books offer much. But before spending 
so much money and devoting so much 
time to learning about computer law, a 
manager should decide how much the 
investment is worth. Would hiring an 
expert be a more efficient and safe ap­
proach to dealing with computer law 
problems? 

There will always be people who 
would prefer to be their own physicians, 
but there is an important difference be­
tween being an informed patient and 
learning to perform brain surgery. • 

Dallas attorney Thomas R. Mylott III has 
been involved with computers since 1967, 
holds a CDp, and is the author of Com put­
er Law for Computer Professionals 
(Prentice-Hall Inc., Englewood Cliffs, 
N.].,1984). 

CALENDAR 

MAY 
Scientific Computing and Automation 
Europe. 
May 13-15, Amsterdam. Contact Else­
vier Science Publishing Co. Inc., 52 Van­
derbiltAve., New York,NY 10017. 

International Symposium on the 
Enterprise of Tomorrow. 
May 14-16, Marseilles. Contact la Socie­
te des Ingenieurs et Scientifiques de 
France (ISF), Francine Laborie, 19, rue 
Blanche, 75009 Paris, France. 

E&M'87 (Engineering and Manufactur­
ing Software/Computing Conference). 
May 19-21, Rosemont, Ill. Tower Con­
ference Management, 331 W. Wesley 
St., Wheaton, IL 60187, (312) 668-8100. 

IBERICOM'87 (International Conference 
on Data Communications). 
May 19-21, Lisbon. Contact IBERICOM 
Secretariat, Associacao Portuguesa de 
Informatica, Av. Almirante Reis 127, 1 
Esq. 1100, Lisbon, Portugal. 

International Conference Communica­
tion and Data Communication. 
May 25-27, Brussels. Contact Univer­
site Libre de Bruxelles, Section Informa­
tique et Sciences Humaines, 39 rue de 
Bruxelles, B-1400 Nivelles, Belgium, 
(067) 2185 29. 

. ACM SIGMOD-87 (Association for Com­
puting Machinery's Special Interest 
Group on Management of Data). 
May 27-29, San Francisco. Contact ACM, 
11 W. 42nd St., New York, NY 10036, 
(212) 869-7440. 

ISDN (Integrated Service Digital 
. Network) '87. 
May 31-June 4, Monterey, Calif. Contact 
IEEE Communications Society, 345 E. 
47th St., New York, NY 10017-2394, 
(212) 705-7018. 

JUNE 
COMDEX Spring. 
June 1-4, Atlanta. Contact the Interface 
Group Inc., 300 First Ave., Needham, 
MA 02194, (617) 449-6600. 

NCC'87. 
June 15-18, Chicago. ContactNCC '87, 
American Federation of Information 
Processing Soc., 1899 Preston White 
Dr., Reston, VA 22091, (800) NcC-1987. 



FIRST WE INVENTED 
MATRIX LINE PRINTING. 
Our original P-Series printers became the best 
selling matrix line printers in the world. With the 
best print quality. Outstanding reliability. And the 
lowest cost of ownership in the industry. 

YOU THINK WE'D LEAVE 
WELL ENOUGH AlONE. 

Introducing the P6000 Series Printers. 
Our new P6000's are tough as always. And faster 
than ever, with speeds up to 800 lines per minute. 
Add our Intelligent Graphics Processor* (IGP) 
option, and you'll raise your printing capabilities 
to an art. Create forms, logos, bar codes, even 
custom typefaces. . 

You'll get superior print quality in three 
modes: high speed, data processing, 
and letter quality. Print up to 12 
six-part forms per minute, at less 
than a penny per page. And mix 
type styles and character sizes on 
the same line for dynamic, expres­
sive business communications. 

The 32-character plain-English 
message display provides status, selec-
tion and diagnostics for easy opera-
tion. And the P6000's are 
compatible with virtually all 
computer systems. 

Find out \¥hy our newest line is des­
tined to become a legend in its own time. 
'IGP option available with QMS' or Printronix compatibility. 

rc~N~: ~O~-~ - - - - - -

I IN CALIFORNIA, 1-800-826-7559 
I'D LIKE TO LIVE WITH A LEGEND. I Send me more information on the new P6000 Series. 

~~-----------------------------------------------------I Company ________ --'--______________________________ _ 

I 
City/StatelZip ________ ~ _________ Phone _____________ _ 
Printronix is a registered trademark of Printronix, Inc. QMS is a registered trademark of QMS, Inc. 
Epson is a registered trademark of Epson America. 

I 
CorporatelUSA Headquarters: Printronix Inc. P. O. Box 19559, 17500 Cartwright Rd., . I 
Irvine, CA 92713, Telephone (714) 863-1900, Telex: 910-595-2535. European Head- PRINTRON I~ 
quarters: Printronix Europe S.A., Brussels, Belgium, Telephone: (32) 2-660-2904, ® 
Telex: 20643 PRINTR B. Far East Headquarters: Printronix A.G., Singapore, I Telephone: (65) 242-3833, Telex: RS 55884 PRTNIX. ©1986, Printronix, Inc.. DA I 
~---------------FOR MORE INFOID1ATION, CIRCLE 44 TO HAVE A SALESMAJ~ CALL, CIRCLE 45 



RealTime 

PEOPLE 

A Troubleshooter 
Learns to Ski 
Steve Jerritts' background at GE and Honeywell 
helped prepare him for the struggle at 
StorageTek, which he vows to turn around. 
BY JEFF MOAD 
Stephen G. J erritts probably wouldn't be 
the first person you'd think of if you 
needed someone to rescue a struggling 
computer peripherals company on the 
brink of bankruptcy and rebuild it into a 
viable vendor. Mter all, the computer in­
dustry veteran has spent most of his long 
career managing the computer opera­
tions of large, established corporations, 
not turning around once-proud but fallen 
companies such as Storage Technology 
Corp. 

But the avuncular, 60-year-old 
Jerritts, who was selected two years ago 
to be StorageTek's number two execu­
tive, says his previous management ex­
periences-first at IBM, then at GE and 
Honeywell-trained him well for his cor­
porate rescue mission. "There's no 
school for learning how to manage under 
Chapter 11 [bankruptcy protection]. But, 
although I was not involved in turn­
around situations before coming to Stor­
ageTek, if you look at where I've been, 
you'll see I have been asked to undertake 
a couple of troubled businesses." 

Jerritts was contacted by mem­
bers of StorageTek's board of directors 
in December of 1984 after a 22-month . 
stint as chief executive offlcer and mem­
ber of the board of directors of Lee Data 

-Corp. in Minneapolis. The StorageTek 
board was looking for a ceo to replace the 
company's founder, Jesse Aweida, who 
had resigned in the wake of massive 
losses that drove StorageTek to a Chap­
ter 11 filing on Halloween day in 1984. By 
January 1985, the list of 13 candidates for 
the StorageTek ceo job was down to two 
names, J erritts' and that of Ryal Poppa, 
then ceo of St. Paul-based BMC Industries 
Inc. When the board selected Poppa,Jer­
ritts called to congratulate him. "That's 
when Ryal asked me if I'd be interested 

. in the chief operating offlcer slot," says 
Jerritts. "By then I'd spent enough time 
looking at it to know we could turn the 
company around. So I took it. 

"It was pretty hectic," recalls Jer-

106 DATAMATION D APRIL 1,1987 

STEPHEN JERRlnS: "There's no school for 
learning how to manage under Chapter 11." 

ritts. "The old management was leaving 
in droves, and the creditors wanted to liq­
uidate the company and sell off the as­
sets. But the first few days confirmed 
what w~ had anticipated, that the compa­
ny's principal problems were caused by 
some of the new product adventures it 
had gotten into." 

J erritts and Poppa have promised 
creditors and investors StorageTek will 
return to $1 billion in annual sales and 
will be comfortably profitable by 1989. 

If J erritts is successful and the 
StorageTek turnaround continues on 
track, Jerritts should find his decision to 
relocate to Colorado from Minnesota to 
try his hand as a turnaround artist re­
warding. In addition to pulling down a 
$466,000 annual salary, Jerritts received 
options totaling .05% of StorageTek's 
stock when he joined the company. At 
current StorageTek prices, that puts Jer­
ritts' stock value at well over $5 million. 
J erritts says he misses Minnesota's lake 
country, but, in light of the potential re­
wards at StorageTek, he's learning to 
ski. • 

LETTERS 
Pyramid Fans 
"Currents Gone Awry," (Dec. 1, p. 24) 
states that Pyramid Technology Corp., 
"in order to avoid losing one of its largest 
end-user customers ... was forced to 
ship a preproduction version of the 98X 
to New York law firm Davis Polk & 
Wardwell." The quote was attributed to 
an "MIS official" at Davis Polk. That 
statement is not correct. At no time did 
we ever force Pyramid to ship us a pre-
production system. In fact, our original 
order with Pyramid contemplated expan­
sion of our systems from 90X to 98X sys­
tems and our recent upgrade of equip­
ment was in accordance with that con­
tract. OUr frrm is extremely pleased not 
only with the hardware performance of 
our 10 98X superminicomputers, but 
also with Pyramid's support of both hard­
ware and software. We continue to have 
confidence in the future of Pyramid and 
regret the inaccuracy attributed to us in 
the article about Pyramid. 

GREGORY J. CROWE 
Information Systems Manager 

Davis Polk & Wardwell 
1 Chase Manhattan Plaza 

New York, New York 

I am writing to correct at least one error 
in your recent article about Pyramid 
Technology. 

This article stated that Johns Hop­
kins University OHU) was, using a Pyra­
mid as a database machine. The article 
also suggested that customers-such as 
ourselves-were dissatisfied with the 
vendor. This is not quite true. 

The Johns Hopkins Hospital OHH) is 
not part of theJHu. TheJHH selected Pyr­
amid after a quite thorough evaluation of 
offerings from several vendors. This 
evaluation was done by a very experi­
enced team of engineers, computer sci­
entists, and dp personnel with over 50 
years of aggregate experience and over 
30 years of Unix experience. 

The JHH currently operates four 
Pyramid 98X computers to support on­
line, transaction-based clinical informa­
tion systems. We require extremely high 
availability, excellent performance, and 
impeccable field service and support. 
Pyramid met-and continues to meet-

. these requirements. Recently, we or­
dered a new 12MIPS Pyramid 9820 ma- t 
chine and upgrades of two of our 98X ~ 
systems to 9820s. This expresses our ~ 
satisfaction with, and confidence in, Pyr- ! 
amid Technology. ~ 

We do use one machine primarily as j 



SOME OF THE GREATEST THINGS IN AMERICA 
NEVER CHANGE. SOME DO. 

Portland Head Light has been 
a beacon to ships approaching 
Maine's rugged coast for as 

~~~~~~.,~.~~~~:~~~~~~~; 
earn a lot more, but never less 
than 71/2%. But some of the 
best things about Bonds haven't 
changed. The interest earned is 
still exempt from state and local 

~!tfJb~~~iiiU€!~!~~,!m; 

long as anyone can remember. 
And for many, its weatherworn 
setting is the picture ·of beauty. 
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income taxes. Still cost as little as 
Some things never change. 
But one great American 

Paying BeHer Than Ever. $25. And can be purchased at 
almost any financial institution. 

tradition has changed-U .S. Savings Bonds. Now 
paying higher variable interest rates like money 
market accounts. That's the kind of change any' 
one can appreciate. 

Just hold Savings Bonds for five years and 
you get the new variable interest rates. Plus, you 
get a guaranteed return. That means you can 

Or easier yet, through the Payroll Savings Plan where 
you work. 

Buy U.S. Savings Bonds. Like Portland's lighthouse, 
they're another part of our proud heritage. 

For the current interest rate and more information, 
call toll,free Us. SAVINGS BONDS~ 
1,800,US,Bonds. Paying Better Than Ever "'--

Variable rates apply to Bonds purchased on and after III 1182 and held at least 5 years. Bonds purchased 
before III 1/82 earn variable rates when held beyond 10/31/87. Bonds held less than 5 years earn lower interest. 

A public service ()f this publication. 



a networked database server-this sys­
tem holds data on 2.5 million patients and 
is accessed in transaction mode from an 
IBM 3081, many DEC PDP II/70s, and the 
other Pyramids that function as applica­
tions processors. This machine is the 
heart of on-line patient information 
throughout the hospital. 

The JHU Applied Physics Laborato­
ry has completely independently select­
ed Pyramid Technology in two recent 
competitive procurements. These ma­
chines are not used as database servers, 
contrary to your article. 

We have full confidence in Pyramid 
products and in the viability and contin­
ued success of Pyramid Technology as a 
quality vendor of high-performance Unix 
superminis. We feel Pyramid is well posi­
tioned to continue its technology ad­
vances and to increase its base of satis­
fied customers. Our impression is that 
Pyramid has not "hit the skids"; rather, it 
has had the courage to continue invest­
ing heavily in R&D and in field operations 
excellence during a slow period in the 
capital goods sector of the economy. 

Frankly, we are surprised at the in­
accuracies and negative biases in your ar­
ticle. W ecertainly were not contacted by 
DATAMATION to check the accuracy of 
statements about Johns Hopkins' use of 
Pyramids, of our level of satisfaction, or 
for our comments on the other points 
discussed in the article. A trade magazine 
of your stature and influence has a re­
sponsibility to print accurate, clear, 
unbiased information. This article does 
not do justice to your usual reporting 
standards. 

STEPHEN TOLCHIN 
Technical Director 

Operational and Clinical Systems Div. 
The Johns Hopkins Hospital 

Baltimore, Maryland 

Correction 
In the Hardware section, Jan. 15, p. 80, 
the photograph caption should have stat­
ed that the computer on the right was a 
Pyramid Technology Corp. 9810 super­
minicomputer. 

Subiect Index 
The Subject Index to articles published 
in DATAMATION in 1986, which lists arti­
cles by title and author, is now available. 
If you would like a copy, please write to 
the Subject Index Editor, DATAMATION, 
875 Third Ave., 12th floor, New York, 
NY 10022. 
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RealTime 

READERS' FORUM 
'he Systems Development Cycle 
There are six stages in the systems de­
velopment cycle. These are sequential 
and inflexible. Note that the term cycle is 
used to show that if properly im­
plemented, ,this approach will bring you 
right back to where you started~ Here are 
the stages. 

User request. This is the inevita­
ble result of a user who gets a bright idea 
to do something on the computer. The 
systems analyst should respond to the 
request with the observation that "this 
sounds like a 'user computing' applica­
tion." (Since user computing never 
works, this tactic should ensure that the 
project finds its way to never-never 
land.) If the user doesn't bite, you will 
have to' settle for making him or her re­
write the request on the complicated 
forms that MIS has adopted. 

Business systems review. This 
document, the meat and potatoes of sys­
tems analysis, examines the problem, al­
ternatives, and risks of the proposed so­
lution. A large' document-the larger the 
better-is perceived to contain more rig­
orous analysis. This is a great opportuni­
ty for dataflow diagrams, systems flow­
charts, decision tables, matrixes, and 
other graphic arts. 

The weight of the evidence is 
skewed toward the economic unfeasibi­
lity of the project in light of scarce MIS 
resources. Always recommend an auto­
mated solution, but show clearly that it 
will cost millions and take hundreds of 
man-years to do. 

Nonfeasibility report. The sys­
tems analyst's job is nearly done when he 
or she gets a highly respected database 
designer or software guru to evaluate the 
business systems review and write a re­
port on how ridiculous it would be to go 
ahead with the project. (This protects ev­
eryone in MIS later on, when the project 
fails. You can always say user manage­
ment made you do it, despite the expert 
testimony that it wouldn't work.) 

Systems design. Often, for politi­
cal reasons, it becomes necessary to go 
ahead with the project against all advice. 
Left with little choice, you will need to 
design a system and get some program­
mers working on it. A few sketchy speci­
fications will be enough to get them start­
ed. It's a good idea to send them to 
classes or seminars at the beginning of a 
project. Otherwise, everything will look 
like Adventure or Flight Simulator. 

Coding. This is an early sign that 
the project is beginning to "go south." 

Despite best efforts, scarce program­
ming resources must be expended. The 
good news is that the systems analyst 
will now be relatively free to work on an­
other project. Occasional status meet­
ings with the user should be orchestrat­
ed with the project leader, who should do 
all the talking. If you want to confuse the 
user, bring in a programmer to talk about 
what he or she has been ,doing for the 
past month. 

Tes#ng. If successful, this stage 
can be called "Phase 1 Implementation." 
Although it is rare that programs actually 
work as designed, there are occasional 
anomalies. During this time, someone in­
evitably brings up the subject of user 
documentation and training. 

These topics should be given se­
rious lip service, but should never mate­
rialize into anything more involved than a 
time line on a Gannt chart. By this time, 
the user will have resigned, been pro­
moted, or fired. Or you will have found a 
better position. Or the company will have 
gone under. Not to worry, things seldom 
get this far. 

DENNIS E. NOONAN 
. Systems Advocate 

Wellesley, Massachusetts 

Powers 
Burroughs bought Sperry; the two have 

been mixed. 
We're told that the weak points of each 

have been fixed. 
By stirring the pieces of both in a brew, 
Each has been raised to the power of 

two. 

Honeywell sold out to NEC and to Bull. 
They've promised the user a product line 

full. , 
I suppose we should figure the outcome 

tobe 
Honeywell raised to the power of three. 

What's coming next? Will AT&T, 
With its friends Olivetti and NT&T, 
Seek yet another? By adding one more 
Will they say they've been raised to the 

power of four? 

But the customer's only impressed by 
the deeds 

Of a marketing rep who can bring to his 
needs 

Full system support: when all's said and 
done, 

The power that matters is the power of 
one! 

FREDERIC G. WITHINGTON 
Industry Analyst 

Concord, Massachusetts 



Heres A Graphic 
Demonstration Of 
PCOX 1echnology. 

Whatever you want in micro­
to-mainframe graphics, wherever 
you want it. That's what you get 
with PCOX Technology. 

Starting with a better view. 
Our 3279 S3G graphics give your 
PC the clearest, brightest and 
most accurate host graphics on the 
market. Our 3179 APA graphics 
come standard with 16 colors. 

Both come with the power to 
run GDDM, SAS/Graph~ DISSPLA™ 
and TELAGRAF.TM Plus screen 
saves, printer and plotter support, 
and high speed file transfer. 
All standard. 

But thats just the beginning. 
PCOX Technology gives you 

the same graphics capability every­
where in your network. Whether 

your pes are clustered around a 
controller, ganged up in a LAN or 
isolated miles away in branch 
offices. And if you have an IRMATM 
board, it'll run there too. 

PCOX graphics products 
also give you a uniform API and a 
software migration path to other 
micro-to-mainframe capabilities, 
including windowing, multiple 
host sessions, and more. 

In fact, you can run just about 
any PCOX 3270 software-graphics 
or otherwise-in any combination, 
on any PCOX connection. 

So you get true freedom of 
choice. 

For micro-to-mainframe 
graphics, that's a first. For PCOX 
Technology, it's business as usual. 

It's also the reason why more 
companies are standardizing on 
PCOX Technology for all their 
micro-to-mainframe needs. 

Take a closer look at PCOX 
Technology, and the full line of 
PCOX micro-to-mainframe graphics 
products. 

Then draw your own solutions. 

800-225-PCOX 
In California, 415-969-1999 

CXI 
CXI, Inc., 1157 San Antonio Road, 

Mountain View, CA 94043. Telex: 821945. 
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Micro-to-mainframes 
most versatile graphics 
family. 

Clearer. brighter. 
more accurate S3G 
graphics. 

APA Graphics for 
coax and remote 
environments. 

Mainframe graphics 
for coax and remote 
LAN gateways. 

Plus a software path to 
orner micro-to-mainframe 
functions. 

PC ox is a trademark of CXl,lnc. IRMA is a trademark of Digital Communications Associates. Inc. SAS/GRAPH is a registered trademark 
of SAS Institute. Inc. DISSPLA and TELAGRAF are trademarks of Integrated Software Systems Corporation. © 1987. CXI, Inc. 



When you give credit where credit's not 
due, you end up crying all the way to the bank. 

So how do you minimize your credit risks 
and maximize profitability? By calling Manage­
ment Science America, Inc. After all, our credit 
management software has earned credit as the 
most comprehensive solution available. 

Information Expert" is a registered trademark of Management SCience Amenca, Inc 

You see, it lets you manage marginal ·It even offers INFORtv\ATION EXPERT~ 
accounts instead of:doing business as usual. The fourth generation technology that al10ws 
Because it integrates order processing, in- all your new or existing software to talk to one 
voicing and accounts receivable to give you another. . 
credit checking before it's too late. In other For details on how to keep that one large, 
words, at the time an order is taken. Not bad debt from wiping out all your profits, call 
after it's been shipped. ~~~ E ~iE=--=-~E~E -- :::= Robert Carpenter at 404-239-2000. 

=::::==: :;~=- == 55::::;=: 
INTELLIGEnCE OF A HIGHER ORDER: iE) 1987 Management SCience Amenca, Inc 
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