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0 come up with a figure for how much the Commodities Exchange stands

to lose if a computer breaks down, Farhad Froozan, director of computer

and technical services suggesls you lake, for example, gold, one of
twenty-six commodities traded at the exchange, Over $700 billion worth of
goid was traded in 1983. Just divide that by the number of trading hours last .
year and you have the possible per hour loss in just one commodity. -

Most exchanges and brokerage houses cannot come up with a figure for
how much they would drop if a particufar computer fails.

Not too long ago, the only way for a company, or an exchange, to make
certain that costly breakdowns did not happen was to buy two complete
systems—one (o handle the work and the other as a backup in case ihe first
system failed.

Now such Wall Street firms as Merrill Lynch, Kidder Peabody, Dean Witter,
Donaldson Lufkin & Jenrette, Oppenheimer and Morgan are finding no other
way. They are using computers—known sometimes as fault tolerant, redun-
dant, fail safe or high availability systems—that contain, in one box, many of
the features that had to be custom-designed by the data processing depart-
ment on two separate computers. These fault tolerant computers are turning
up as the core of order processing systems, trading systems and quote
systems.

in fact, Morgan is building a real-time quote system on a fault tolerant
computer it eventually hopes fo use to replace its 500 Quotron terminals. “The
data coming in from the exchange you can only get one shot at,” says Scott
Abbey, vice president of data administration in. Morgan's MIS department.
“You can't come back 30 seconds later with a hot standby (a backup comput-
er) and regain that information. It's lost forever. If you want a continuous ticker,
you have 1o have fault tolerance.”

But some firms believe the need for fault tolerance is not pressing. Take
for example, Norman Epstein, executive vice president in charge of data

processing at EF. Hutton, on the




subject of fault tolerant computers:
"As far as I'm concerned,” he says, "
given the reliability of hardware,
fault tolerance is not priority number
one, two or even three. It depends on
the value you place on the function
you're doing. We make money, we
don't save lives. There's nothing that
important that you have to be up 100
percent of the time.”

However, the use of fault tolerant
computers on Wall street is growing.
The force behind fault tolerance and
its growing popularity on Wall Street
is transaction processing—the ability
to put large commercial databases
on-line in real time where they can
be updated. immediately to reflect
changes as they occur. And, by defi-
nition, fault tolerant computers are
perfect for transaction processing be-
cause they are made to provide con-
tinuous, normal operation despite the
failure of one or more hardware com-
ponents or glitches in the software.

"With the proliferation of PCs we
are distributing intelligence to the
brokers' and traders’ desks. That is
the way we are going,” says Les Kal-
mus, vice president of equity trading
for Merrill. "These guys have to use
some kind of database, and that data-
base has to be available at all times.”
Kalmus says he has seven fault toler-
ant systems supplied by Stratus
Computer, Inc. The systems read
such tickers as NASDAQ, Consoli-
dated Quotation System (CQS), and
the Consolidated Tape System (CTS).
Merrill has a 24 hour foreign trading
system, a corporate bond trading sys-
tem and a portion of its OTC system
on the Stratus equipment.

“Basically we are taking data com-
ing in from the exchange and putting
in analysis programs designed to
help make trading decisions. The
quotes, at least, always have to be
available if you are going to a bro-
ker’s desk. If he presses a button and
doesn't get a response, he'll break
someone’s neck,” says Morgan's Ab-
bey, another Stratus customer.

Although Morgan is still in the
prototype stage of the real-time quote
system, the Stratus-based computers
currently offer Dow Jones headlines,
equities, options, NYSE bond trad-
ing, and Market Minder, a program
that automatically updates the
screen when there is a change in
price.

Abbey says that at $400 per month
for a Quotron terminal, cost was a
motivating factor, but more impor-
tant in the firm's decision to build its
own system is that quote vendors are
“inflexible and very difficult to work
with to get features that give you a
competitive advantage.” The system

is currently in use within MIS and

Machiners

investment banking. "We felt that
since investment banking didn't al-
ready have Quotron terminals the
risk was small,” adds Abbey,

Dick Ward is vice president of Net-
work Concepts, a New Jersey con-
sulting and software firm that sells
Stock Aid, a package that runs on a
fault tolerant computer, and is used
to build a database with quotes from
SIAC or NASDAQ. Ward says "If
ADP or Bunker Ramo comes out with
a feature, they have to be evenhand-
ed. If they do it for company A, then
they have to do it for company B."”

Further, Ward explains that bro-
kerage firms are interested in Stock
Aid because they can create a data-
base from quotes and then customize
it, for example, to do an order match-
ing system. He believes Wall Street
firms are giving fault tolerant com-
puters a very serious look. "There's
no way a firm is going to change
their computer system overnight.
But they are assessing fault tolerant
computers as a high priority for new
applications. Many of the data pro-
cessing people who built fault toler-
ant features into systems for their
firms several years ago have now
moved to higher positions within the
firm. These guys remember what it
took and they surely don't want to
put together their own fault tolerant
system.” However, they understand
the urgent need and requirements for
such a system.

"The requirement for fault toler-
ance was never as large as it is to-
day," asserts Bob Stoltz, N.Y. district
manager for Stratus, which has been
shipping fault tolerant computer sys-
tems for two years, "Fault tolerance
has become more important because

tions. There has always been a need
for real-time applications in the past,
but the large growth of new applica-
tions is only recent.” Stratus began
offering real-time quotes via their fi-
nancial ticker protocol to such cus-
tomers as Merrill, Morgan and First
Albany Corp., a regional member of
the New York Stock Exchange.

And Auragen Systems, another
relative newcomer to the fault toler-
ant market, plans to begin pursuing
the brokerage business in the next
few months. “"We do consider the bro-
kerage industry to be one target mar-
ket,” says Bob Gardner, vice presi-
dent of sales,

Tandem Computers was the first
manufacturer to offer a system that
eliminated the need for a user to buy
two separate computers to ensure
that the system would always be op-
erating. The Cupertino, Calif. firm
found a ready market. Sales of its
NonStop computer soared from $7.7
million in 1977 to $418.2 million last
year.

"The beauty of Tandem is that
what we once had to do through spe-
cial hardware and software, we found
a vendor supplying off the shelf. The
value to me is that they provide many
of the things we had to code to make
systems fault tolerant,” says Richard
Lyhe, senior vice president for corpo-
rate planning at the Securities Indus-
try Automation Corp. (SIAC).

Network Concepts’' Ward adds that
he built his first fault tolerant sys-
tem back in the late sixties with Dig-
ital Equipment hardware when the
terminology for such systems was fail
safe or redundant. "When | got ex-
posed to Tandem in late '77, I said
here's something out of the crate that
has all the features that we sweat
and bleed to get.”

SIAC is one of the first and fore-
most users of fault tolerant systems
in the securities industry. Lyhe esti-
mates that by mid-year they will
have 135 Tandem computers running
various services. Lyhe also traces his
experience with fault tolerant sys-
tems back to the sixties when he de-
signed those features into equipment
from Sperry, IBM and DEC. "Every
system in real-time trading is always
fully duplexed,” he adds.

SIAC is not just a Tandem shop. It
has a large base of IBM equipment
and uses IBM mainframes for the
batch processing work it does for the
National Securities Clearing Corp.,
as well as the Market Data for the
New York Stock Exchange and Fu-
tures Exchange, The Market Data for
the American Exchange uses DEC
machines, as does the odd lot service
for the NYSE. The Common Message
Switch, a real-time system that han-

N ©f the explosion of real-time applica- N
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dles communications between the
two major exchanges and their mem-
ber organizations, is based on Sperry
mainframes, but Lyhe says SIAC will
be converting that system to Tandem
machines. He adds that although the
makers of those computers do not sell
their machines as fault tolerant sys-
tems, SIAC has designed many fault
tolerant features into the equipment.

SIAC uses fault tolerant computers
from Tandem to run such services as:
the Intermarket Trading System
(ITS), CQS, Designated Order Turn-
around System (DOT), Amex Post
Execution Reporting System (PER),
Opening Automated Reporting Sys-
tem (OARS), and Amex Options
Switch (AMOS).

"We probably have more computer
horsepower per employee than most
corporations in the world because we
are a computer intensive corporation.
Everything we do is backed up by
hardware,” proclaims Lyhe. SIAC,
Lyhe adds, uses its fault tolerant
Tandem machines in configurations
from 10 to 16 computers handling
anywhere from five messages per
minute up to 60 messages per minute
on the Common Message Switch.

Encouraged by Tandem's spectacu-
lar success at SIAC and elsewhere, as
well the declining cost of computer
hardware, several new companies are
incorporating fault tolerance into the
design of their computers. With over
$75 million from venture capitalists,
new companies specializing in fault
tolerance have formed including:
Auragen, No Halt Computers, Corin-
thian Systems, Parallel Computers,
Sequoia Systems, Stratus Computer,
Inc., Synapse Computer and Tolerant
Systems.

"There’'s a race for brokerage
houses and banks to capture the mar-
ket for unique information they can
provide," claims Bill Kaseta, New
York regional sales manager for Syn-
apse, which began shipping fault tol-
erant computer systems last June.
"Every house now has the ability to
bring information in from SIAC and
the other exchanges, but where they
can grow is by taking that informa-
tion and doing something special to
provide a unique service.”

"All brokerage firms need fault tol-
erance and they need to have transac-
tion oriented machines. The bottom
line is they want something that isn't
going to go down and they want a
real-time environment,” claims Ron
Gillespie, who heads business devel-
opment for Applied Communications,
Inc., an Omaha, Neb. firm planning
to branch out from its electronic funds
transfer business and into the securi-
ties industry with a package based on

fault tolerant hardware.

ust alon Dy Pasiemas

Machiners

ACI, which develops automated
teller machine networks using Tan-
dem and Stratus equipment, is cur-
rently evaluating machines from all
the fault tolerant vendors for its en-
trance into the the business of selling
brokerage services later this year.
Gillespie says initially, the firm
plans to come out with a system for
discount brokers and banks wanting
to add brokerage services. A system
for full service brokerage houses will
follow. "They (discount brokers and
banks) have more pressure to get
some system up and running. There's
pressure to offer more services,” Gil-
lespie says.

He estimates there are about six
hundred banks already involved in
brokerage activities and some 135
discount brokers, with the numbers
growing daily. Gillespie likens the po-
tential popularity for its system with
banks and discount brokers to the
early days of ATMs (Automatic Teller
Machines). "Banks adding brokerage
services is just like ATMs six years
ago. One day an ATM appeared in
front of a bank, and then every bank
decided they have to have ATMs."”

But Gillespie may find a cool recep-
tion at some wirehouses on Wall
Street when he brings out the full
service brokerage system.

"Fault tolerance is no good unless
you have 100 percent backup. That
means providing your own power in
case of failure,” argues William
Tuite, senior vice president for
Drexel. "We don't have what you
would call fault tolerant computers,
although the new generation of
equipment is very reliable. Since
everything is backed up, while we
may not have the ability to automati-
cally recover, we can bring the sys-
tem up promptly.”

Hutton's Epstein argues that fault
tolerant vendors attack the problem
that is the easiest to solve—hard-
ware. He says the biggest problems
arise with communications lines,
disks and operating systems. "It real-
ly is a question of economics. Do I do
redundant lines, mirror disks? There
is an economic value you put on these
things that indicates whether you
say yea or nay.”

But some fault tolerant vendors are
finding that customers want to use
their equipment precisely as front
end processors or communication con-
trollers. "Take a large brokerage
house with 1,000 broker terminals.
One burp in that system creates tre-
mendous havoc,” says Howard Wein-
rick, a district sales manager for
Auragen. "Fault tolerant equipment
is being used as communication con-
trollers because theoretically main-
frames don't go down that often. But
communications gear does.”

Froozan at the Commodities ex-
change believes the use of a fault tol-
erant computer from a vendor spe-
cializing in such systems depends on
the application and the kind of envi-
ronment the system is used in,

Although Froozan says the ex-
change has one of the better records,
last October trading was stopped for
66 minutes because of a component
failure in the power supply of a com-
puter. That problem knocked out two
Quotron computers that had been de-
signed for fault tolerance by Froozan.
He describes the failure as a "fluke”
and says he still may not go to a
system such as Tandem's when he
has to plan the exchange's next sys-
tem toward the end of the year.

"For my application the overhead
in a fault tolerant computer is a dis-
advantage. The overhead is in the
operating system where there is a
wide assortment of tasks. Some are
useful, some are not. Those tasks I do
not use are still there and take up
code and memory. It chews up your
time,” he says.

Froozan does have some Tandem
computers he uses for a clearing sys-
tem that takes in all the trades of the
day and matches that with buyers
and sellers. But the main system that
does the price reporting and updates
about 250 terminals is on a Quotron
computer.

“"We are using Tandem for that ap-
plication because the price was right
basically. Fault tolerance for some-
thing like that was needed because it
is an operation that has to be done
within a certain timeframe.” But,
cautions Froozan, "You're always
at the mercy of the phone company
and certain carriers, no matter what

you do.” Ld
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The Associated Press

The materials in the AP file were compiled by The Associated Press. These
materials may not be republished without the express written consent of The
Associated Press.

April &6, 1984, Friday, PM cycle
SECTION: Business News
LENGTH: 178 words
DATELINE: NEW YORK
KEYWORD: Business Highlights
BODY:
Exxon Corp. retained the top position on the Fortune 500 list of U.S.

industrial companies in 1983 despite a sales drop of $8.6 billion, to $88.6
billion, Fortune magazine says.

The Associated Press, April 6, 1984

Beneral Motors Corp. remained second on the list _ which ranks industrial
companies by annual sales. GM’'s sales climbed $14.6 billion to $74.6 billion,
widening its lead over third-ranked Mobil Corp. by $20 billion.

Ford Motor Co. ‘s sales jumped $7.4 billion last year and the automaker
replaced Texaco Inc. in the No. 4 slot. Texaco fell out of the top five for the
first time since 1974, as International Business Machines Corp. moved up a notch
from No. 6.

Behind Texaco in sixth position was No. 7 Du Pont Co.; No. 8, Standard 0il
Company (Indiana)j No. 9, Standard 0il Company of California.

General Electric Co. returned to the Top 10 as No. 10 after a two-year
hiatus.

By profit, IBM was first, with $5.5 billion, followed by Exxon’s nearly $5
billion.

The 500th-ranked company was Tandem Computers Inc., which made the list for
the first time with sales of $418.3 million.
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The Associated Press

The materials in the AP file were compiled by The Associated Press. These
materials may not be republished without the express written consent of The
Associated Press.

April &, 1984, Friday, PM cycle

SECTION: Domestic News
LENETH: 307 words
HEADLINE: Top S00 Companies Named For 1983
DATELINE: NEW YORK
KEYWORD: Fortune 500
BODY:

0il companies dominated the 1983 Fortune 500, with Exxon Corp. leading the

list of industrial rankings for a second consecutive year and four other oil
companies making the top 10.

The Associated Press, April &, 1984

Exxon is still No. 1, but its sales dropped by $8.6 billion to $88.6 billion,
according to the list released Thursday by Fortune magazine. Not far behind was
General Motors Corp., whose sales scared by $14.6 billion to $74.6 billion,
widening its lead over Mobil Corp., No. 3, by $20 billion.

Ford's sales jumped $7.4 billion, and the company replaced Texaco Inc. in the
No. 4 slot. Texaco fell out of the top five for the first time since 1974, as
International Business Machines Corp. moved up a notch from No. 6.

Behind sixth-place Texaco was No. 7 Du Pont Co.; No. 8, Standard 0il Co.
(Indiana); and No. 9, Standard 0il Co. of California.

General Electric Co. returned to the Top 10 as No. 10 after a two-year
hiatus.

By profit, IBM was first, with $5.5 billion, followed by Exxon's nearly $5
billion.

Here are the Top 10, followed by sales and 1982 position:

1_Exxon, $88.546 billion (1).
2_06M, $74.358 billion (2).

3_Mobil, $54.61 billion (3).

4 _Ford, $44.45 billion (5).

5_IBM, $40.18 billion (6).

&_Texaco, $40.07 billion (4).

7_Du Pont, $35.38 billion (8),

8 Standard 0il (Indiana), $27.63 billion (10).

9 _Standard 0il of California, $27.34 billion (7).

10_BE, $26.8 billion (11).

Newcomers to the list include Coachmen Industries Inc., maker of campers and

motor homes, No. 4463; and Rolm Corp., a Silicon Valley telecommunications
company, No. 454; and Tandem Computers Inc., which joined the list at 500.

XIS NEXIS (IS NEXIS LEXIS NEXIS LEX

The biggest sales increase _ 114.3 percent _ was by James River Corp., the
paper company, No. 209. Coachmen was second with 80.4 percent.

Apple Computer Inc. moved up 112 places to No. 299 with a sales gain of &8.6
percent.
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Proprietary to the United Press International 1984
April &, 1984, Friday, AM cycle
SECTION: Domestic News
LENGTH: 255 words
HEADLINE: Exxon, G.M. top Fortune 500 again
DATELINE: NEW YORK
KEYWORD: Fortune500
BODY :
Exxon Corp., General Motors and Mobil Corp. kept their rankings as the three
largest industrial corporations in the United States on the basis of sales,

according to the Fortune magazine‘s annual list of the top 500 released Friday.

International Business Machines Corp., No. 5 in sales, was the company with
the biggest profit, however, earning $5.5 billion last year.

Proprietary to the United Press International, April 6, 1984

Overall, the profit picture was rosy, with Fortune calculating that total
profits for the top 500 industrial companies went up 12.1 percent in 1983 for
the first real increase, adjusting for inflation, since 1979.

Exxon‘s $88.4 billion in sales kept it in the top spot despite a decline of
$8.6 billion from the previous year.

General Motors’' sales increased $14.6 billion to $74.6 billion, considerably
narrowing the gap between the two leaders. Mobil had $54.6 billion in sales last
year.

There were changes in the rankings by sales after the top three companies.
Ford Motor Co. and IBM, ranked fifth and sixth, respectively, last year, each
moved up one position while last year’s No. 4 company, Texaco, slipped to sixth.
That ranking is likely to change on next year's list as a result of Texaco's
merger with Getty 0il.

Newcomers on the top 500 list included Coachmen Industries, No. 463, ROLM
Corp. at 454th, and Tandem Computers, Jjust making it at number 300.

On the list of the largest companies by sales, the seventh through 10th
positions were occupied by Dupont, Standard 0il of Indiana, Standard 0il of
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April 6, 1984, Friday, BC cycle
SECTION: Financial
LENGTH: 257 words
HEADLINE: Exxon, G.M. top Fortune 500 again
DATELINE: NEW YORK
KEYWORD: Fortune500
BODY :
Exxon Corp., General Motors and Mobil Corp. kept their rankings as the three
largest industrial corporations in the United States on the basis of sales,

according to the Fortune magazine's annual list of the top 500 released Friday.

International Business Machines Corp., number five in sales, was the company
with the biggest profit, however, earning $5.5 billion last year.

Proprietary to the United Press International, April 6, 1984

Overall, the profit picture was rosy, with Fortune calculating that total
profits for the top 500 industrial companies went up 12.1 percent in 1983 for
the first real increase, adjusting for inflation, since 1979.

Exxon‘s $88.6 billion in sales kept it in the top spot despite a decline of
$8.56 billion from the previous year.

General Motors’ sales increased $14.6 billion to $74.6 billion, considerably
narrowing the gap between the two leaders. Mobil had $54.6 billion in sales last
yEar.

There were changes in the rankings by sales after the top three companies.
Ford Motor Co. and IBM, numbers five and six last year, each moved up one
position while last year's number four company, Texaco, slipped to the number
six spot. That ranking is likely to change on next year’'s list as a result of
Texaco’s merger with Getty 0il,

Newcomers on the top 500 list included Coachmen Industries, number 463, ROLM
Corp. number 454, and Tandem Computers, Jjust making it at number 500.

On the list of the largest companies by sales, the seventh through 10th
positions were occupied by Dupont, Standard 0il of Indiana, Standard 0il of
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DOW JONES NEWS IS BEING ACCESSED
ENTER QUERY
. Tndm

N TNDM 01/01 AI
1/2
/TNDM / /
04/09 TANDEM COMPUTERS SAYS 2ND QTR

(DJ) REVENUE TOPS YEAR-AGO LEVEL

CUPERTINO CALIF -DJ- TANDEM
COMPUTERS INC. SAID REVENUES FOR THE
SECOND FISCAL QUARTER ENDED MARCH 31
WILL BE ABOVE THOSE REPORTED FOR THE
1983 QUARTER BUT BELOW REVENUES
EPORTED FOR ITS FIRST FISCAL QUARTER
OF 1984.

THE COMPANY SAID THAT THIS IS
EXPECTED TO HAVE AN IMPACT ON EARNINGS
FOR THE QUARTER BUT IT DIDN“T SPECIFY
WHAT THE IMPACT WOULD BE. THE COMPANY
EXPECTS TO RELEASE ITS QUARTERLY
FINANCIAL RESULTS DURING THE FIRST WEEK
IN MAY.

THE COMPANY”S SECOND FISCAL QUARTER
GROWTH HISTORICALLY HAS BEEN WEAKER
THAN THE OTHER THREE AND THE COMPANY
SEES A CONTINUATION OF THIS SEASONAL
PATTERN TANDEM SAID.

IT SAID THE RATE OF INCOMING

N TNDM 01/01 AI
2/2
BUSINESS WAS CONSISTENT WITH RECENT
ANNUALIZED GROWTH RATES AND THE
RECEPTION TO ITS NEW HIGH-END NONSTOP
TXP SYSTEM HAS BEEN STRONG BUT BECAUSE
THE ORDERS WERE MORE TOWARD THE END OF
THE QUARTER NOT ALL RESULTED IN SECOND
QUARTER REVENUES.

8 27 AM
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FREE TIME\STFE IN NEWLY
UPDATED //MOVIES, SEE //INTRO
FOR DETAILS)\ //MENU FOR A
DATA-BASE LIST

ENTER QUERY \

//cinews / \

INVALID FORMAT '
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//djnewf \

DOW JONES/NEWS IS BEING ACCESSED

ENTER QUERY \

A\

.tnd{n '\\
N TNDM 01/01 AJ
1/1
/TNDM / /
04/09 TANDEM STOCK PLUNGES IN WAKE

(DJ) OF ESTIMATE OF LOWER REVENUE

NY -DJ- TANDEM COMPUTERS INC. STOCK
HAS TUMBLED IN HEAVY OVER-THE-COUNTER
TRADING TODAY FOLLOWING THE COMPANY”S
ANNOUNCEMENT THAT SECOND QUARTER
REVENUE WILL BE BELOW THAT OF ITS FIRST
FISCAL QUARTER.

ANALYSTS - WHO SAY THEY ARE LOWERING
THEIR FISCAL YEAR ESTIMATES FOR THE
COMPUTER MAKER FROM ABOUT $1.20 A SHARE
TO ABOUT $1 - SAY THEY SEE FURTHER
PROBLEMS AHEAD.

TANDEM HAS SKIDDED 6 3-4 IN NASDAQ
TRADING TO 19 1-8 BID ON 3 184 200
SHARES.

1 18 PM
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DOW JONES NEWS/RETRIEVAL
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FREE TIME OFFER IN NEWLY

UPDATED //MOVIES,\SEE //INTRO
FOR DETAILS. SEE ENU FOR A
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_ \
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. tndm
N TNDM 01/01 AK
1/3
/TNDM / /
04/09 TANDEM ANALYSIS -2-
(DJ)

NY - DJ - IN ITS RELEASE TANDEM
COMPUTERS INC. SAID IT EXPECTED THAT
REVENUE IN ITS SECOND FISCAL QUARTER
WOULD BE LOWER THAN IN ITS FIRST
QUARTER. TANDEM”S FISCAL YEAR ENDS IN
SEPTEMBER.

THE COMPANY EARNED $10 054 000 OR 24
CENTS A SHARE ON REVENUE OF $126 069
000 IN THE FIRST QUARTER.

SOME ANALYSTS ARE EXPECTING REVENUE
OF ABOUT $122 MILLION FOR THE SECOND
QUARTER.

DAVID WU OF MONTGOMERY SECURITIES
SAYS ONE PROBLEM MAY BE THAT ORDERS
CAME IN LATE IN THE SECOND QUARTER.

“THE COMPANY HAS A POLICY THAT IF
IT°S NOT INSTALLED IN 15 DAYS THEY
DON“T BOOK IT AS REVENUE “ SAYS WU.

BUT THE ANNOUNCEMENT MAY BE
SYMPTOMATIC OF LARGER PROBLEMS WITH THE
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N TNDM 01/01 AK
2/3
COMPUTER COMPANY SAY OTHER ANALYSTS.

THE COMPANY HAD BEEN EXPERIENCING
JERY NARROW PROFIT MARGINS IN THE PAST
/EAR THEY SAY AND UNTIL RECENTLY IT
APPEARED THAT THOSE MARGINS WERE
REBOUNDING.

“NOW IT LOOKS LIKE THOSE MARGINS
\REN“T GOING TO COME BACK “ SAYS HOWARD
CHACTER OF DONALDSON LUFKIN JENRETTE.
"THEY MAY BE FACING A SQUEEZE INVOLVING
OTH INVENTORY PROBLEMS AND A REVENUE
{ORTFALL.”

“WILL TANDEM”S SHIPMENT SHORTFALL BE
\DE UP IN THE THIRD QUARTER” ASKS

,RIC WEIL OF MORGAN STANLEY. “THE
JMPANY”S NOT SUBSCRIBING TO THAT

'ESIS - LEAVING THE DOOR AJAR TO OTHER
)ISSIBILITIES. RIGHT NOW WE DON“T HAVE
'E ANSWERS AND THAT”S HURTING THE
"OCK.”

MARTIN RESSINGER OF DUFF & PHELPS
OINTS OUT THAT THE INITAL EROSION IN
'HE STOCK TOOK PLACE LAST WEEK WHEN IT

N TNDM 01/01 AK
1/3
‘ELL ABOUT SEVEN POINTS.
ANALYSTS SAY THAT MAY BE DUE TO
TATEMENTS MADE AT AN ELECTRONICS SHOW

i MONACO WHERE TANDEM WAS APPEARING.
2 24 PM
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Information Processing

AT&T TAKES ITS FIRST GIANT STEPS
INTO COMMERCIAL COMPUTERS

uestion: What company invented

the transistor, currently pro-

duces one of the world's most
sophisticated computer memory chips,
and employs 10,000 software engineers,
vet has never sold even one computer to
another company? Answer: American
Telephone & Telegraph Co. For years,
the communications giant could not mar-
ket computers outside its own company,
thanks to a consent decree that it signed
in 1956 with the Justice Dept.

Now all that has changed. By agree-
ing to spin off its 22 regulated, local
telephone operating companies on Jan, 1,
AT&T was free to enter the competitive
world of data processing. And on Mar.
27, AT&T took advantage of its newfound
independence to introduce its first line of
commercial computers. “We intend to
play in [the computer] market, and play
in it well," declares James E. Olson, vice-
chairman of AT&T and head of AT&T
Technologies, which makes and markets
the new machines.

Hardly anyone expects AT&T to rival

the annual computer sales of its chief
adversary, International Business Ma-
chines Corp., anytime soon. “AT&T has a
long learning curve” ahead of it, pre-
dicts Robert C. Downs, president of En-
masse Computer Corp. Over the long
run, however, AT&T will be the only com-
pany large enough to mount a serious
challenge to (BM’s dominance of the mar-
ket, industry observers say.
‘A BIG cLUB AT&T already has sufficient
financial and technological clout to give
major headaches to such leading com-
puter makers as Data General, Digital
Equipment, Hewlett-Packard, Tandem,
and Wang. “They swing a big club, and
anyone in the business not watching
what AT&T's doing is fooling them-
selves,” cautions a senior executive at
one large computer maker.

AT&T's success in the computer busi-
ness is vital to its long-term future.
While it expects that its basic communi-
cations businesses will keep growing,
AT&T is convinced that the markets for
“data processing and the office of the
future will grow far faster than our tra-

tion systems industry is crucial to us.”

Divestiture left AT&T with two basic
businesses: long-distance services run by
AT&T Communications and equipment
manufacturing run by aT&T Technol-
ogies, which encompasses what was Bell
Telephone Laboratories Inc. and West-
ern Electric Co. Both new units already
are having their share of problems.

Long-distance services, which were
forecast to generate nearly $35 billion of
AT&T's projected $56 billion in 1984 reve-
nues, was supposed to be the company’s
cash cow. But unless the Federal Com-
munications Commission speeds up its
restructuring of the nation’s long-dis-
tance rates, Chairman Charles L. Brown
warns that AT&T “has no chance whatso-
ever” of producing the $2.1 billion in net
income this year that the company pro-
jected in its prospectus last November.
As a result, when AT&T in late March
announced its first-quarter dividend of
30¢, the company cautioned that it may
not be able to pay the same dividend for
the remainder of the year.

AT&T Technologies is not doing much
better. Divestiture has left it bereft of
the huge captive market of local Bell

operating companies for its network
switching equipment. At the same time,
it is facing severe competition from com-
panies such as ITT, Rolm, Japan's NEC,
and Canada's Northern Telecom in its
efforts to sell communications equip-
ment to big corporations.

puAL AppROACH. To enter the office in-
formation systems business, AT&T is fol-
lowing a two-pronged strategy. The first
drive centers on Unix, a powerful oper-
ating system program that was original-
ly developed by Bell Labs engineers. Un-
like other operating systems—the
housekeeping programs that control ba-
sic computer functions—Unix makes it
possible for the applications programs
that perform specific tasks to be trans-
ferred easily from one brand of system
to another, Unix can also readily handle
several tasks at once, an important fea-
ture in an office where many people use
a computer at the same time.

To ereate a market for its machines,
AT&T has been actively seeking software
developers to write applications pro-
grams that run on Unix. “It's the most
aggressive third-party software [recruit-
ing] movement I've ever seen,” says

WHERE ATET'S NEW MODELS FIT IN

ATRT COMPUTERS

3B20A: The most pawerful model in the new line
handles up to 150 users, runs 1.5 million to 1.8
million instructions per second (MIPS), is equipped

Data General Eclipse MV/10000

%aml EW VAX 11/782

with a main memory ranging in size from 4 to 24
(24 million characters), and costs
,000 and up
3B820S: Up to 100 users, 1 MIPS, 2 to 12 Data General Eclipse MV/8000
megabytes of memory, $230,000 and up Equipment VAX-11/780
IBM 4341-11
3B820D: The high-reliability version comes with two Tandem Computers NonStop I
3B20S processors, sach with 5 to 16 megabytes of
memory, and costs $340,000 and up
3B5/200: The medium-size model can be used Data General Eclipse MV/6000
up to 60 people, runs at 0.8 Digital Equipment VAX-11/750

MIPS, comes
is priced at $73,000 and up

2 to B megabytes of memory, and

3B5/100: Up 1o 30 users, 0.6 MIPS, 1108
megabytes of memory, $57,000 and up

Data General Eclipse MV/4000
Digital Equipment VAX-11/730

382/300: The entry-level

microcomput
aimed at offices with up to 18 users. It runs at 0.5

er version is

Apollo Domain 300

_

ditional voice-data communications mar- | Gac® o ER T megabytes of memory, and sells mnf 32.-15\,“‘
kets," says Olson. “To meet our long- for $9,950 and up ; Hewlett- 9000
term strategic goals and attain the kind
of growth we want, the office informa- | DA/ AT, g
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John R. Rowley, president of Digital Re-
search Inc., which is helping AT&T build
a Unix software library.

“We didn't want to enter the comput-

Scanlon, the vice-president who heads
AT&T Technologies' Computer Systems
Div. in Lisle, IIl. So the company first
“set out to build a new market around
[the Unix] operating system,” he says.
AT&T appears to be succeeding: The mar-
ket for Unix applications software will
explode from $260 million last year to $2
billion by 1987, estimates Jean L. Yates,
president of Yates Ventures, a Los Altos
(Calif.) market researcher.

The second prong of the AT&T strate-
gy is its new series of computers. One of
the broadest product lines on the mar-
ket, AT&T's computers range from the
3B2 microcomputer, which will be priced
for less than $10,000, to the 3B20 super-
minicomputers, which will sell for
$300,000 and up (table). Desktop person-
al computers were not in the initial prod-
uct offering, but they are expected
shortly. The machines appear to be com-
parably priced and about as powerful as
those of the competition. What AT&T
hopes will set its machines apart is their
high reliability and that they all employ
Unix. “No one has a line from super-
minis to desktops with one operating
system, all compatible,” says Secanlon.
MAKING WONEY. Unlike most computer
makers introducing new products, AT&T
is already in full production at its fac-
tory in Oklahoma City. Nearly 1,500 of
the minicomputers are installed around
AT&T and the former Bell telephone oper-
ating companies. Scanlon maintains that
the company is alreadv making money
on its computers, although some indus-
try experts question if the former West-
ern Electric, with its unionized workers,
can compete on a cost basis with other
computer makers. “We've been serving
our internal needs for several years, and
we are doing it on a profitable basis,”
answers Scanlon. “The commercial busi-
ness is just incremental capacity.”

The new AT&T computers are aimed
squarely at two of the fastest-growing
information processing markets. More
than $5 billion worth of superminicom-
puters were sold last year, and ship-
ments of these machines should nearly
double by 1986, predicts International
Data Corp., 2 Massachusetts market re-
searcher. And AT&T wants to use its mi-
crocomputers to penetrate the $2.8 bil-
lion office automation market, which the |
researcher estimates will grow to $6.2
billion annually in the next three years,

To move its products quickly into
these markets, AT&T is using several dis-
tribution channels. The Computer Sys-
tems Div. will sell to so-called value-add-
ed remarketers, which buy computers

er business as a me-too with an IBM- |
compatible [computer],” asserts Jack M. |

and add applications software to custom-
ize the machines for specific technical
| applications. AT&T Information Systems
| will sell to those value-added remar-

keters that are business-oriented and to
corporations and other end-users. And
| Italy’s Olivetti, 25% of which is owned

by AT&T, will distribute some of AT&T's
computers in Europe.

Even before it ships its first computer
to an outsider later this spring, AT&T has
| earned a high reputamon among poten-
| tial customers. “If you look at AT&T’s

technological track record for developing
| the Unix language and the proven reli-
ability of their communications products,
they're starting off with a lot of
strengths,” says Charles Carroll, vice-
president at Days Inns of America Inc.

Even with that high regard, AT&T
faces a hard battle. “Not many people
are going to buy computers because

was asked to bid on an order for several |
thousand data ecommunications products
last year, an AT&T sales representative
answered: “We don't know how to price
that—we've never had anybody order
that many." Even AT&T's Olson concedes
that “we are not as happy with the sue-
cess of the sales force as we had hoped.”
TouGH TRANSITION, Computer marketing
may also be weak at AT&T, say some
industry analysts. They claim the compa-
ny's prices are not aggressive enough to
win customers. “Why would a big user
take the risk of going with AT&T, a new
player, unless he is saving something?"
asks Stephen P. Cohen, an analyst with
Gartner Group Inc.

AT&T’s marketing push must extend all
the way to its product designers, who
must do a better job of matching new
computer products to the needs of pro-
spective customers. “Although telecom-

THE NEW SERIES OF COMPUTERS IS ALREADY IN FULL PRODUCTION—AND PROFITABLE

they have the AT&T name on them,” says
Robert Capone, vice-president and direc-
tor for systems and data processing at
J. C. Penney Co. David L. Cotterill, exec-
utive vice-president for operations at
Wachovia Bank & Trust Co. in Winston-
Salem, N. C,, agrees. “They are the new
kid on the block. They have to prove to
all of us that they can do it better.”
One big reason why AT&T may find it
difficult to convince prospective custom-
ers is that the industry still considers
marketing to be the company’s Achilles’
| heel. Although AT&T has striven for
nearly & decade to train its sales force,
| horror stories about its gaffes still
| abound. One company, which does not
want to be identified, says it tried nu-
merous times in recent months to get
AT&T to bid on a PBX for a large building,
but no one at AT&T responded. Another

| customer claims that when the company

munications is now much closer to com-
puter technology, it is not the computer
business,” maintains Richard M. Moley,
vice-president for marketing at Rolm
Corp. “It's a difficult transition to
make." For example, AT&T has been de-
signing and building its products for the
10-t0-15-year product life cycles typical
of telephone equipment, not the five-
year cycles of the computer business,

The Bell Labs engineers who created
and refined the Unix operating system
also have little experience in office appli-
cations at large corporations. Instead,
they have concentrated on more techni-
cally oriented tasks. “They haven't oper-
ated in the commercial setting,” says
Andrea J. Curtis, product requirements
manager at Data General Corp., which
offers Unix on its eguipment. “They still
aren't tuned in to customers.”

AT&T claims that it is solving most of
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VICE-CHAIRMAN OLSON: A VOW TO PLAY IN
THIS MARKET, "AND PLAY IN IT WELL"

data processing sales experience to al-
most 20% of the total force, reports Rob-
ert J. Casale, division president for mar-
keting and sales. And he says that
training is proceeding apace—by July,
some 2,000 of AT&T's 6,000 salespeople

will have been taught about its new |

computers.

AT&T customers already are beginning
to report a new attitude among AT&T
salespeople. “They really have changed
within the past year,” says Cotterill of

Wachovia Bank. “They seem to be a lot |

more professional.” Mayford L. Roark,
executive director of systems at Ford
Motor Co., adds that AT&T “comes across
as having a much more aggressive mar-
keting organization than [the company]
we used to know before.”

One more thing that may help AT&T: A
good many people in the industry are

actively rooting for the company to |

make it in computers. “Somebody’s got
to find & way to compete with IBM,” says

Randy J. Goldfield, president of the |

these problems. One example of its
growing market savvy is the kind of
communications networks that it rolled
out with its new computers. As a late-
comer to the commercial computer busi

Omni Group Ltd., a New York office
automation consulting firm. Adds Neal
Nelson, president of Neal Nelson & As-

VICE-PRESIDENT SCANLON: NO INTEREST
IN “ME-TOO" IBM-COMPATIBLE COMPUTERS

|
|

sociates, a small Chicago computer re- |

marketer: “I'd like to have another big | next big name in computers.

name [besides 1BM] to offer a customer.”
With that kind of reception from the
marketplace—coupled with its $34 billion
in assets—AT&T could very well be the
-

ness, AT&T acknowledges that it must
adapt to equipment that is already in |
place, especially IBM equipment. So the

company has designed its new 3B Net, a
local-area network for office buildings,

which will link multiple AT&T computers
to each other as well as to other brands
of computers.

An even more important network is
Interface, which permits [BM Personal
Computers (PCs) to be used as terminals

'CAN COMMODORE REBUILD

< THE BRIDGES IT BURNED?

for an AT&T system, making it easy for-
PC owners to retrieve files and run pro-
grams on the powerful AT&T systems.
“We wanted to be able to go into an
installed base and grow gracefully with
it,” explains Scanlon. Eventually, he
says, AT&T will even link its products
into 1BM's mainframe computers,
USING OUTSIDERS. ATAT also seems to
have learned that it cannot do every-
thing itself, a policy that it usually fol-
lowed in the days of its telephone mo-
nopoly. In addition to relying on the
value-added remarketers and other out-
side companies to supply the applica-
tions software for its machines, AT&T is
turning to outsiders for hardware. The
company has already signed a deal with
Convergent Technologies Inc., a Santa
Clara (Calif.) microcomputer maker, to
make desktop terminals for AT&T to sell. '
And Olivetti is expected to turn out of-
fice automation equipment for AT&T to |
sell in the U. S,

AT&T is working hard to give its sales |
force more of a computer slant. It |
has raised the number of people with

la.ck‘ the warrior in the Jack Attack
computer game from Commaodore
International Ltd., has but one goal:
squash his enemies by jumping on their
heads before they jump on his. That
strategy is not unlike that of Commo-
dore's founder and former president,
Jack Tramiel, It was Tramiel who, with
obvious pleasure, spurred on Commo-
dore through the bloody price wars last
vear to grab 38% of the home computer
market and force competitors Texas In-
struments, Mattel, and Timex out of the
business,

Today, however, Commodore’s battle
is at a critical juncture, and Tramiel is
not around to help. He unexpectedly quit
the company in January, giving no ex-
planation for his mysterious departure
(BW—Jan. 30). Tramiel sold much of his
T% stake in the company and retreated
to Hong Kong. Chairman Irving Gould
quickly replaced him with Marshall F.
Smith, president of the U.S. subsidiary
of Thyssen-Bornemisza, an industrial
conglomerate headquartered in the

.. Netherlands.

|
|
|
|
1
|

Smith, who has no experience in com-
puters, is trying to take control of Com-
modore as it streaks toward 31 billion in
sales for the year ending June 30, up
from last year's 3681 million in sales.
And he has arrived on the scene just as
Commodore appears on the verge of di-
versifying into a new U.S. market: per-
sonal computers for professional use.
His strategy is to achieve some balance
between Commodore's aggressiveness
and good relations with the company's
suppliers, dealers, and investors.
RUTHLESSNESS. The Tramiel legacy at
Commodore is both good and bad. Smith
inherits a company that dominates the
home computer market. “It will have to
make serious strategic errors to lose
its hold,"” comments Patricia H. Parks,
an industry analyst at Future Comput-
ing Inc. Over the next two years,
Commodore plans to introduce as many
as three new products in the less-than-
2500 price range. But Tramiel's ruthless
management style has also engendered
an industrywide distrust of Commaodore.
He is infamous for driving the hardest
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LIBERATED AT&T CAREFULLY STEPS INTO THE COMPUTER BUSINESS

AT&T has finally entered the information processing business, the field it coveted
enough to shed 2/3 of its assets for the privilege of joining. Last week the trimmed-down
AT&T announced it is making available to original equipment manufacturers and value added
remarketers, 6 versions of its 32-bit 3B minicomputer, which previously were marketed only
to the Bell System.

AT&T also introduced an Ethernet compatible local area network to connect its comput-
ers within 1/2 km. Operating over coaxial cable, the network interfaces, called 3BNet,
use the same WE 32000 microprocessors as AT&T's computers to load protocol, flow control
and maintenance overhead to the network rather than connected computers.

Another network product, PC Interface, connects personal computers running MS5-DOS,
such as IBM's PC, to one of AT&T's new models. It is offered in an asychronous RS232
model running at up to 19.2 Kbps; a Corvus Systems Inc. Omninet version with a 1 Mbps
data rate; and a 10 Mbps Ethernet version. The PC Interface was developed in conjunction
with Locus Computing Corp., Santa Monica, Calif.

While choosing a segment of the market that is not IBM's strong suit, AT&T is avoid-
ing a direct confrontation with Big Blue at the outset. But that's not to say AT&T has
chosen a wide open niche, either. Digital Equipment Corp., Wang, Labs, Digital Research
Inc. and Harris Corp. are all multi-billion dollar companies with state-of-the-art mini-
computers, established sales forces and distribution channels, customer recognition and
years headstart in all markets except the Bell operating companies,

AT&T announced 3 versions of its 3B20 line--its largest supermini--that will compete
against DEC's VAX 1 /780 top of the line and are comparably priced. The 3B20S, the basic
model, supports about 100 terminals, is designed for uninterrupted use and has a price tag
of $230,000. The 3B20A, with a second 32-bit processor, nearly doubles the processing
power of the S model and costs about $100,000 more. The S model can be upgraded to the A,

Finally, AT&T is offering the 3B20D, essentially the same unit that is used in the
nationwide telephone network. It offers fault-tolerant operation and an enhanced Unix
system called Unix Real-Time Reliable. Designed for banking, financial and military
applications requiring maximum uptime, the D model will compete against other redundant
systems such as Tandem Computer Corp.'s fault tolerant computers.

Also introduced was a desktop multi-user 32-bit supermicro called the 3B2. It has
256K bytes of memory and will compete against other supermicros built by DEC, Altos Com—
puter and Prime Computer. It can support up to 18 users and will cost $10,000. AT&T
announced 2 other models as well, midrange superminis, supporting 30-60 users and costing
$57,000-73,000.

. . AANNOUNCEMENTS SEEN AS 'SYMBOLIC'

George Colony, president of Forrester Research Inc., Cambridge, Mass., acknowledged
that the announcement was important, but said it was "symbolic rather than substantive."

y
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Rather than unveiling any revolutionary products, he maintained, AT&T is simply stating
"We are now in the computer business."

He called the 3B2 an excellent product because it is designed to optimally run Unix,
and would be attractive to Unix OEMs, Unix System V, the most advanced version AT&T is
currently licensing, is standard on the 2B2, and is becoming increasingly popular for
multi-user computers. Colony expects a major selling point for OEMs will be Unix V
upgrades that will flow to them before being offered to Unix licensees.

Still, AT&T will have problems marketing its products, Colony told us. He described
AT&T's sales force as "the white belt and shoes crowd" with no experience outside the
heretofore locked-up Bell System, and called its distribution network inadequate. (Sepa-
rately, M/A-Com Inc. said AT&T has awarded subsidiary M/A-Com Sigma Data Inc. rights to
market AT&T's new computer products to the U.S. government.)

.. .WHERE'S THE PC?

Absent from the announcement was AT&T's entre for the personal computer market, per-
haps suggesting AT&T's unwillingness--for now--to battle toe-to-toe against IBM's strong-
est market. Industry pundits have been asserting that AT&T's PC would run Unix as its
other computers do. But there are clues that the forthcoming PC may in fact use DOS.

One of those clues is AT&T's announced PC Interface, which connects its new desktop
supermicro to an undisclosed number of IBM compatibles. The interface will permit trans-
parent file transfers between Unix and DOS programs.

Why wouldn't AT&T be consistent and use Unix for its PC (assuming it really does in-
troduce one) as well as for its minis? For one thing, AT&T may be demurring to IBM's dom-
ination of the personal business computer and the de facto DOS standard. But another
problem is that Unix consumes a great deal of computer memory and simply may not be suit-
able for micros. Connecting a supermicro with Unix to a PC with the interface may be
the best AT&T can do for now.

In any event, where is 'the missing guest at the wedding," as Colony described the
PC's absence from AT&T's product announcement? Colony shares the view that the PC Inter-
face announcement signals that AT&T "is willing, initially, to coexist with IBM" in the PC
market. Having no experience in the PC field, AT&T will probably have to look outside to
either market or jointly develop a PC.

AT&T has agreed to invest $500 million in Olivetti, half to purchase 25X of the
Italian office automation equipment manufacturer's equity, and half to buy equipment.
Olivetti's PC is a likely candidate for AT&T to market in the United States, but AT&T is
also reportedly talking with U.S. manufacturers such as Columbia Data Systems and Eagle
Computers, both of which make IBM compatibles.,

Whether or not Olivetti provides AT&T with a personal computer, it does stand to
offer AT&T a key to its long-term strategy-—a door into the European marketplace. The
Italian firm will almost surely market AT&T's new computers--as well as its telecommunica-
tions products--throughout the continent.
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ATS&T FILES TARIFF RESTRUCTURE FOR BPSS

P“kct M AT&T has proposed a restructuring of existing
tariffs relating in part to its Accunet packet
switch network. The company said, if approved,

———— the tariff revisions would become effective May 5.

Rick Brayall, an AT&T spokesman, told DATA CHANNELS the proposed changes would make
Accunet more generally available for business customers to transmit and receive packets of
information among different locations simultaneously. "Whereas before, we offered just
the packet switch machine, the new revisions call for a shared use of network trunk lines
and new speeds," said Brayall. Brayall said the new speeds would provide service between
4.8-56 Kbps.

According to Brayhill, customers would still be required to provide equipment to
assemble and disassemble information into packets as well as arrange access service
connecting their computer terminal with the AT&T network.

The new rates go as follows: 56 Kbps service would be $950 per month, 9.6 Kbps at
$§550 per month, and 4.8 Kbps at $420. Additionally, on a monthly basis customers would
be charged 75 cents per 1,000 packets, or kilopacket, for the first 4,000 kilopackets
transmitted during normal business hours. Rates for the second 4,000 kilopackets would be
70 cents apiece; the third 4,000 kilopackets at 65 cents each; and every kilopacket beyond
12,000 would incur charges of 60 cents each.

New York, Chicago and Atlanta will be the first existing packet service points for
the nationwide service while later in 1984, Los Angeles, Denver and Dallas are expected to

be added.

.. AT&T ADDS ENHANCED T1.5 OPTION

For an enhancement in another part of the Accunet family, AT&T has promised a private
network service that may one day compete against Local Area Data Transport services, such
as those offered by Southern Bell and Ameritech, says Brayhill.

The new service will be an enhancement of AT&T Communications' already tariffed Ac-
cunet Tl1.5 service. Tl.5 is composed of leased point-to—point transmission links running
at 1.5 Mbps. The new enhancement will permit the network to be geographically reconfig-
ured. Subchannels can be reconnected to provide capacity where it is needed as traffic
peaks and lows occur at various points,

Brayhill says the enhancement will be offered only with totally private networks of
Tl.5 subchannels for a start.

ILLINOIS BELL LOOKS TO VIDEOTEX '84 FOR PACKET NETWORK DEBUT

Preparing to launch its Local Area Data Transport (LADT) service for the Keyfax
videotex project in Chicago, Illinois Bell is planning to have at least part of the
service ready for Keyfax's roll-out during the Videotex "B4 conference the week of April
11, according to Illinois Bell spokesman Ken Hildreth. A Keyfax spokesman told DATA CHAN-
NELS that transmission operations for the interactive service are essentially in place,
with system checks to be completed this month.

The Bell operating company (BOC) is planning to establish network service in a 6~ - .
county, 90 by 40 square mile area for the city of Chicago and metropolitan area. Although
the network is similar in design to BellSouth's LADT system in Southern Florida for the -
Viewtron videotex system, the Illinois Bell network will not require an additiomal dedi-
cated phone line for users (DC, June 22, 1983, p. 1).

The network will use the customer's existing phone line, with access to one of 14
nodes at 13 switching centers in the Chicago area. The end user will have either a Keyfax
terminal--manufactured by Honeywell subsidiary Synertek--or & modem—equipped personal
computer to place the local call needed to reach the nearest node. "We actually intercept
those calls at a very local level," Hildreth said. And by doing so, he said, the BOC can
offer the service at a "minimal charge," with the connection included as part of the
customer's regular phone service.
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COMPUTERWORLD

SOFTWARE & SERVICES

Tandem, MIS Information Systems sign market pact

CUPERTINO, Calif. — Tandem
Computers, Inc. and Santa Clara,
Calif.-based MIS Information Sys-
tems, Inc. have announced an agree-
ment to market jointly the MIS Batch
software system.

Under the terms of the agreement,
a Tandem spokeswoman said, MIS In-
formation Systems will license MIS
Batch directly to Tandem Non Stop

superminicomputer users and will
provide support and service for the
system.

MIS Batch reportedly schedules
and manages the execution of batch-
oriented programs on Non Stop sys-
tems.

The software is said to operate in a
fault-tolerant mode to assure reliable
execution of tasks on a single Non

Stop processor or across networks of
Non Stop systems. MIS Batch report-
edly also allows users to display the
status of all batch jobs in process,
and it provides a complete log of ac-
tivities.

The package is also said to share
system resources with on-line trans-
action processing applicat.iom as re-
guired,

MIS Batch is compatible with ex-
isting applications that run under
Tandem Non Stop system software
products, the spokeswoman said. MIS
Batch licenses for $18,600 for the
first system and $9,300 for each ad-
ditional system.

More information is available from
Tandem Computers, 19333 Vallcp
Pkwy., Cupertino, Calif, 96014,

SYSTEMS SOFTWARE

COMPUTER ASSOCIATES
INTERNATIONAL, INC.
CA-Jasper/JA Release 2.1

Computer Associates Internation-
al, Inc. has introduced an enhanced
version of its performance evalua-
tion software that reportedly in-
cludes more than 100 new reports on
system activity, utilization and per-
formance for IBM OS/MVS installa-
tions.

CA-Jasper/JA Release 2.1 features
more than 120 reports covering com-
puter performance and utilization,
the vendor said. In addition, 27 trend
graphs are provided on a monthly ba-
sis for planning purposes. The
graphs give an historical view of the
past year and an automatic projec-
tion for the next six months for areas
such as work load turnaround time,
idle time, paging rate and TSO usage.

Regular monthly reports include
system summary graphs, typical job
profiles, significant changes, TSO
summaries, printer forms usage, job
class summaries, disk utilization
graphs, tape utilization graphs, sys-
tem trends and production summary

Prime asynchronous multiline con-
troller (AMLC) line on the system.,

The enhanced software reportedly
also includes the capability to dis-
play system idle time for any user.
The software involves a change to
the Prime operating system, Primos.
Source code for the change is provid-
ed with the order, a vendor spokes-
man said.

Prices for AMLC Status start at
$260, the vendor said.

Computronics, 130 N. Ash, Wood
Dale, IlL. 601891.

DATASTREAM
COMMUNICATIONS, INC.
Software options

Datastream Communications, Inec.
has announced four software options
for its 874 Systems Network Archi-
tecture (SNA) controller for remote
IBM 3270 network operations.

The options, which reportedly
widen the scope of 3270 access and
user integration, include CRT At-
tached Printer Support (Caps), which
allows a serial printer attached to a
CRT or personal computer to access
the IBM host computer via a single
connection to the Datastream con-
troller.

on a host running SAS Institute,
Inc.'s SAS/Graph package.

A Keyboard Printer feature allows
interactive access to 3270 applica-
tions with the application-oriented

keyboard printers frequently used in

time-sharing or remote locations, ac-

cording to the vendor.
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||~ How can you tell?

Missing and incorrect data. Video glitches. Long data
transmission intervals. And the annoying "WAIT"
while a typical error detection scheme tries in vain to
detect the error. Anyone who has ever transmitted
data over non-dedicated, voice-grade lines can iden-
tify with these problems.

Comspec's 9600C can actually overcome cross-
talk, service routing interference, or electrical impulse
noise by automatically transmitting your data at the
optimum rate and level to insure reliable transmission.
No matter what gremlins you may have lurking on
your lines. Call Comspec today.

And stop playing games with your valuable data.

NG THE BITE
ON YOUR DATA?
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100 WHO MADE THE MOST ;
Here is & list of the 100 entrepreneurs who made the most, at least on : .
paper, by taking their companies public.in 1983 €X Cer F on Z- -
- Offering Valueof | O |
p Price Entrepreneur
E Shnmw Stock at .1 /
: Month of omrlngn
Entrepreneur Company Offering (in millions)
1. Allen E Paulson Gulfstream $19 $5509 f
Chmn /Pres/CEQ  Aerospace Corp. Apr '
g Savannah, Ga.
b 2. K Philip Hwang TeleVideo S $18 $5204°
1 Pres /CEQ/Chmn.  Sunnyvale, Calif Mar
: 3 Maicolm McLean  Mcleanindusties $8 $280.0
- Pres./Dir New York Aug.
£2, K. Philip Hwang, 1 4. Sy Syms Merns Syms Corp $15 82498 -
' TeleVideo Systems L C%mn /CEQ/COO  Lyndhurst, N.J Sepl! |
Inc. “My wife's had 5. AndrewF, Kay; Kaypro Corp $10 $244 9
the same car for five | Mary M Ka Soéma Beach, Calif. Aug
years,” he says. - Pres /CEO/Chmn.; |
“We're very simple b Sec./Dir |
and the only = | 6. MonroeMilstein;  Burlington Coat $28 $188.3 |
difference now is B Henrietta Milstein ~ Factory Warehouse ~ June |
we've got savings for | CEO/Pres; VP Burlington, N.J |
BN S | L [7. MichaelP. Richer ~ Combined Network  $11 $1739
::i:ﬂ%;g;'ow sa B Chmn/CEQDir.  Chicago Apr
= :
| B. RoyH. Park Park $19 $1596 i
::::a':‘m:l:h' i. Chmn./Pres/CEQ . Communications  Oct. il
F lthaca N.Y |
Welsh castle replica (I
with sauna and spa | 9 Martin Himmel: Jefirey Martin Inc $13 $1300" i
in the master - Harrie! Himme! Union, N.J. May S——
bedroom. Hwang L Chmn./Pres.; VP 1
began TeleVideo in a 10. William N Circus Circus $15 51210 ;.'; At'l‘drev;‘l'. a:rd i
garage, making Pennington Enterprises Inc | ry Kay, Raypro |
video games. Pres./Dir Las Vegas, Nev z‘;l'ﬁ;f;'mr“
SRERRR S o & | 11 Wiliam G Bennett  Circus Circus $15 $1210 1
North Korea by U.S. | Chmn/CEC Enterprises Inc. Ocl ::“m :“":.i:lgr:. 11!
l'r::::::'toh: at age g i i probably buy an [J
12. later washed ' 12. James L Jaeger  Cincinnati Microwave $12 $1059 airplane or yacht,” I.f
dishes and waited on | Pres /Treas Oir. _Cincinnat says Andrew, “but | |
tables for college £ | 13. Samuel J. Frankino Agency Rent-A-Car  $15.50 £330 chose to pay off
expenses. Hwang is 3 Chmn./Dir. Bediord, Ohio June mr:'g;si :::;:vo
proud of being the b | 14 Joe Hrudka Mr. Gasket Co $12 $87.0 "
first Korean-born i Pres /CEO/Dir Brkin. Heights, Ohio  Oct :'::"“:h‘: ::::;:;: o
entreprencur to take  BESS U8, Hunt 3.8 Hont Tran $1550  $857 medici h
a U.S. company ! u ; ! sport . cine research or
public & Chmn. Lowell, Ark Nov opera. His wife and
16. Arthur Rock Diasonics Inc. s22 $838° st o3 '::“3“
Chmn. - as, :
= - - company's first
17 m\?& Goodman ggmbtned Network 511 $835 digital voltmeters in .
x a2 AP 1953, Heavy i
18. PhilipD. Goodman Combined Network  $11 $835' mortgaging of |
D Chicapo Apr personal property
19. Donald TomiinJr.  U.S.CapitalCorp.  $1350 5826 has made Mary Kay
Chmn./Pres Columbia, S.C. dJuly qr:ous cll;:: 't':;n;
20. Wilfred J. Cormrigan - LSI Logic Corp. 821 $80.5° says Andrew. “I 3§ !
Pres Dir Milpitas, Calif. May Soa" have 60 r
21. Terje Mikalsen Norsk Data $37.75° $78.3° scramble to meet |
Chmn. Oslo, Norway _ payrolls. And my
3 - children are pretty
am P. Lm E‘éayglrem integrators m $74 7T ::; m?‘m ? :
.23, Lestie C Quick Jr:” - Quick & Reilly Group  $18 $728" ”
C /CEQ  New York Sne TS Sy
24. Hobert Noyce Diasonics Inc. §723
Dir. Milpitas, Cai. %
25. Albert Waxman Diasonics inc 322 $69 6
Dir./Pres JCEO Milpitas, Calif Feb.
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MILLIONAIRES

#22. James P,
Lennane, System
Integrators Inc. Two
years out of college,
he quit IBM in 1966
with the intention of
becoming a
millionaire, and
made it in 1976.
“After the first one,
it gets a whole lot
easier,” he says. To
firm up the books for
the public offering,
Lennane sold two
company Learjets,
although he kept his
three personal jets.
When the $2 million
check from selling
his stock arrived,
Lennane had photos
of the occasion
taken in his
company'’s parking
lot and then it was
back to the work
that stacked up
during the offering
period. Later he
bought an $89 Sears
tool kit to tinker with
his Corvette
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Price E r's
el e
Month of Oﬂulng
Entrepreneur Company Offering (in millions)
26. GeneM. Amdahl  Trilogy Lid $12 $68 4
Chmn Cupertino, Calf Nov
27. Carlton G. Amdahi  Trilogy Ltd $12 $68 4
V. Chmn Cupertino, Caiif Nov
28. Neil S_Hirsch Telerate Inc $20 $676
Pres./CEO/Dir New York Apr
29. Raymond G Gibson Greetings $27.50 $66.0°
Chambers Inc May
Dir Cincinnati
30. FrancisW. Winn.  Computer Language $21 $656
Nancy K. Winn Research Inc May
Chmn.; Investor Carrollon, Tex
31. Wiliam E. Simon Gibson Greetings $27.50 $65.1
Dir Cincinnati May
32. Lorraine Mecca Micro D $16 $£59.1
Dir /Pres. Fountain Valley, Ca.  July
33. Stephen T, Winn Computer Language $21 $59.1°
Pres./Dir Research Inc May
Carroliton, Tex
34. David L. Winn Computer Language $21 $59.1°
Dir. Research Inc May
Carroliton, Tex
35, Carol Winn Computer Language $21 $59.1*
Dunaway Research Inc May
Investor Carroliton, Tex
36. Chas Kappenman Eagle Computerinc, $12 $58.7
Chmn Los Gatos, Calif June
37. James L Clayton ClaytonHomesInc. $16 $585
Pres /Chmn/CEQ  Knoxville, Tenn June
38. Brownell Combs Il  Spendthrift Farm $12 $6572'
Pres /CEQ/Dir Lexington, Ky Nov
39. J.V. Taylor Applled Circuit $11 $57.2
Chmn./Pres./JCEQ y Inc Aug
Anahem‘ Catif
40. Mitcheli D. Kapor  Lotus Development $18 $562
Pres /Dir Cambridge, Mass Oct
41. Wilired Schwartz Federaled Group $1250 $55.3'
Chmn /CEO cgl of Commerce,  Nov
42. Ronald G. Harper  MPSI Group Inc. $12 $54.8°
Chmn. O Tulsa Mar
43. Tharald Brevig Norsk Data $37.75 $54 5°
V. Chmn Osio, Norway May
44, Aldo A. Croatti Interstate Uniform $14 $52.1°
Pres./Dir Services Corp June
Woburn, Mass
45, Leslie Combs Il Spendthrift Farm 512 $520
Chmn Lexington, Ky Nov
46. Richard T. Farmer  Cintas Corp. $17 $51.7°
Chmn./Pres/CEO  Cincinnati Aug.
47. Robert Rosenkranz Hyponex Cdp $11.50 $50.7
Chmn./Dir. FmWam Oct
48. Hal Lashlee Ashton-Tale_ $14 $489
Dir/Sec &MC’ly._CaM Nov
49 George Tale Ashion-Tate $14 $479
Chmn. Culver City, Calit Nov
50. Fayez Sarofim Drasonics Inc $22 $478°
Investor Milpitas, Calif Feb

* Aelers to lotal shares, pror 1o
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#8. Roy H. Park,

Park Communica-
tions. “Going public
made absolutely no
difference in my
life,” insists Park,
who made his first
fortune when he sold
Duncan Hines Foods
in 1956, Then he
started buying media
companies; Park
Communications
now consists of
seven TV stations,
14 radio stations,
and 75 newspapers.
Park, a waltch
collector who wears
one timepiece on
each wrist, drives a
1972 Lincoln
Continental Mark IV
to the office, but
also owns a 1929
Duesenberg and a
1949 Packard Darrin




i MILLIONAIRES

, Pﬂﬂi per W
! e ;2 950 ) Month of g
| | Entrepreneur Company Offering &m;
' :|' 51. Edward J. : ' $16 Sa7 2
| & Bichardson Electronics Lid, Oct -
Pres. /Dir. Frankiin Park, Il

| ‘52, James S. Toreson  Xebec $17 $443
| ¥ ‘Chmn /Pres/CEQ  Sunnyvale. Calif. Mar §==
| | 53. Joet Newrnan Cosmo Communi-  $22 8440
I ' ] ;sa’mm« &ata:;\scm May Mot
. ' S mew Bindley Western  $20 $438
| ¢ . w Industnes Inc.” - Aug.
| J Indianapolis

55. Kosti Sh'rrvanfan Western Waste $17 $434
! 23 Chmn_/Pres. industries June

56. Kevork S,

Howvnanian 1
T Chmn./Pres./Dir.  Red N.J.
' 57. Eliiot S. Jaffe; Dress Bamn Inc,

©
—
QW
&
4
na
o

I
§
8| &

|
|
’ o > RosynS.Jafle  Stamlord, Con M uee
; s e , Conn. ay
| 2 4 " Pres/CEO;
J 3 \ Sec.ﬂ’ reas /Dir.
, - - _'153 Saatcri Saatchi & Saatchi g s42.1*
! kS : M_mme Saalchi  Saaichi& Saaichi =~ $22¢ $42.1%
- 3 o Dir. London, England Dec.
: - | - 80. Harold Goldsmith ~ Merry-Go-Round.  ~ $21 $420
{ LS TR Chmn. Enterprises inc. ™ July
#14. Joe Hrudka, Mr, | Towson, Md #51. Edward J.
l Gasket Co.He hasa | | g1 Laonard Weinglass Memy-Go-Round  $21 $420 Richardson,
: crew of 35 restoring \ Olm Enterprises Inc. July Richardson
l the Woolworth ; ? : Towson, Md Electronics Ltd.,
: Mansion in Palm = took a three-day
] Beach, Fla., which - & w = B R §aLe weekend at his
! he bought for $4.5 : San Diego pﬂ'::!: ..';?--c; game
! million, “the highest : re after offering
! priced home ever _'"_ 63. lmz Md‘. uw Furniture &%50 $411 d.,. Once a student
sold in Florida,” he "I‘_w. g D“ "b'!l Kong - : veterinarian, he
believes. After \ nvestor shelters a resident
starting Mr. Gasket : - - flock of greater
in 1965 with §5, =104, WW‘E"S Automatix Inc. $19 $408 | | cCanadageeseona
| Hrudka took the : Bilerica, Mass. _ Mar. - 300-acre lllinois
company public in 1 65 mm&sman md:pluaromlnc 6 country place. Within
1969, sold it to W.R. o ChmnJPres./Treas. Newton, Mass g:t m 4 | days of the offering,
| Grace & Co. for $17 : B =1 | the stock price
million in 1971, and iy L skidded to $12 from
bought it back for $4 - $16—and 155 of

million in 1981 Richardson's 300 2
workers had
invested. “Every

hour somebody was
checking the price,”
he recalls. The stock
turned around and :
stood at $19 by
January. Richardsoa
joined his father's
vacuum tube
business at 19, lll
in tubes, he's
expanding now in
the field he calls

- AR - ~ 1| “the trailing sdge of
S74 : : W s 35 $370 | | the electronics
- s 3’ N | industry”
mn«d TR Rl e
; - 75 'Pruuyaamn Bw—&mm :‘187: $366 |
: tart : R B
| 3 T L35S
' =
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Gerald Davis

#9. Martin Himmel,
Jefirey Martin Inc.,
sold $27.7 million
worth of his $130
million in stock in
his health-and-
beauty aids
company, but insists
his lifestyle didn’t
change. He and his
wife Marriet bought a
“pretty nice house”
in affluent Short
Hills, N.J., 20 years
ago; his company
Rolis-Royce was a
gift nine months
earlier from Harriet
{(who also sold $21.7
million). Says son
Jefirey, a vice-
president at Jeffrey
Martin: “His hobby is
his work—he has
very big dreams.”
Himmel made his
first $1 million
selling the expensive
Zizanie men's
cologne line to
Faberge in 1871
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. Gary B.Friedman Fortune S
Pres/CEO/Chmn.  Belmont,

| 76. EdwardL Tnlylo Sateliite Syndicated $12 . $38.0°
emns Inc. o e
CEO)‘Dlr %’lssla Ao g

77. Warren Weiner Deb Shops Inc. $1750 8360
EVP/Sec./Treas. Pmlaaelpms Apr. -

78. William Lyon $12 .. . %360
Chmn./Pres /CEO Newpl Bua , Calif. <Aug. “==Lm

79. George L. Ar os AirCal Inc $12. . $360
V. Chmn./Sec Newpt. Beach, Calif. ‘Aug,

80. Charles C. Ga Builders Transport ~ $17 $354
Crmn. 7 Camden, S.C Oet

B1. Howard S. Stern ~ E-Z-Emnc. $14 $35.3
Chmn.J/Pres Westbury, N.Y. Oct,

82. Andres Laqueruela Satelcoinc. $12 $346
Chmn/CEQ/Dir San Antonio July

B3. Rafael F. Veve Satelco Inc. $12 $34.6
V. JDir, San Antonio July

B4. Hughes L. Potiker; Entertainment $12 $346
Sheila M. Potiker  Publications Inc. Dec. -
Pres./Chmn.. Birmingham, Mich.

VP/Se../Dir. ) 1
| 86 PhitioH, Meyem EZEminc .. 314 . $345
Ba‘% Meyers ‘Westbury, N.Y. Oct. vk

/Dir.; Investor :

86, Michael C. FDP Corp. - $13. $34.0

Goiclba Miami - Aug.
Chmn.
B7. William L Plerpcum Summit HealthLid. 87 $31.5
Pres /CEQ/Dir Studio City, Calif. Ocl.

88. Dustin H. Heuston; - 'WICAT Systems Inc. $18 $31.3°
Nancy Heuston Orem. U June .
Chmn/CEQ; Sec. —=

B9. Terry G. Johnson  Miniscribe Corp $11. $30.9°
P?gg /CEO/Dir, Lénlgnm! Colo. Nov.

80. LsonafdAbramson us. Hea!mCare $20 $30.8"

a1  §oP o $30.7

m - -.- 3

#4,. Sy Syms Merns,
Syms Corp. With $1
million of the $35
million he received
from selling personal
stock in his off-price
apparel chain, Merns
endowed a
marketing chair at
New York's Yeshiva
University. A son of
Russian immigrants,
he sees his fortune
as “mind-boggling.”
Aftnar the offering,
the family (four of
six children work at
Syms Corp.) had a
celebration brunch.
Negative side of
going public:
Disclosure of top
managers’ salaries
sparked jealousy
leading to in-house
rivairies
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, nals for videotex data, I1BM also unveiled a

' tem, the 5218 printer normally u.sed with

" the PC a fully functioning work station in an

8

THE WALL STREET JOURNAL, Wednesday, April 4, 1984

IBM Unueils Productsto Allow PCto Swap

Data With Its Larger

Computer Systems

By DENNIS KNEALE

Niaflf Repurier wf Tk Wal St r Jounsas.

NEW YORK - International Business Ma-
chines Corp. yesterday announced several
new products designed Lo allow its Personal
Computer to exchange information with
most of its larger computer systems and
other office products.

Among the introductions was a4 minicom-
puter that will sell for $13,000 to $28,000, ac-
commaodate as many as 86 user lerminals,
und appears to compete with one of the 3B
séries computers announced last week by
American Telephone & Telegraph Co.

In addition, IBM unvelled a device that
enables its Personal Computer and PCjr
home computer to act as receiving termi-

new color video-screen monitor for the PCjr
that will sell for about $430.

Most of the products, IBM exécutives

ers) into the mainstream IBM office strat-
egy,”’ he sald.

This integration is accomplished largely
with the help of four software programs
IBM announced yesterday. These make it
easler for the Personal Computer to be used
by workers familiar with the IBM Dis-
playwriter, a word-processing terminal, or
IBM's 5520 and Datamaster olflce-system
computers, The programs emulate many of
the commands of the other products; two
packages also allow for the first time hook-
up and data exchange for Personal Comput-
ers and Displaywriters. IBM has sold about
200,000 Displaywriters and about one million
Personal Compulters for office use.

Most of the PC-related products will be
avallable within a few months. Next month,
IBM begins shipping the new minicomputer
announced yeste . Known as the 5362, it
is described as a “little brother” of IBM's

e — i, Al e g -—
- et e P -

System/ 36 mipicompuler and runs the same
software, Priced from $13,000 to $28,000 de-
pending on accessories, the new computer
may compete with AT&T's 3B2/300 com:

puter, which takes as many as mmﬂlﬂ ,

Is priced at about $10,000.

Included in IBM’s softwire lnuodwmn
was PCWriter, a word-processing program
that imitates commands used on the 5520
computer system and'sells for $109. That

oould mnnmnth competition for other
such as MicroPro

mzmum 's WordStar, which pro-
vides about 80% of the company's sales,
hmmdmumlheﬂe'w?ork
yesterday, IBM closed al

ml ), dowm B7.5 cem.l. ATA&T closed, also

Board, at $15.625, un:ha.nnd.
lﬂnm?nm xnld in the over-the-counter
market at $8.75, up 25 cents.

=

When you need to know bayond a reasonable doubt

KROUT AND SCHNEIDER, INC.

Investigators Since 1927

Los Angeles San Diego San Francisco Anahdim
(213) 484-8420 (619) 671-2710 (415) m-ﬂt“ (714) 998-1234
Sacramento San Jose Portland
(916) 446-2581 (408) 998-7957 (503) 222-9501
1541 Wilshire Bivd., Los Angeles, CA 80017 CA LIC NO. A4517-C
r b 2ie e

sald, represent a major-if incomplete—step
toward integrating the Personal Computer
into IBM's broad range of data-processing
and office systems. Various producls an-
nounced yesterday hook up the PC family,
which includes the high-power XT, PCjr,
and the portable PC, with several products.
These include IBM's Displaywriter word
processing terminal, the 5520 eompuler sys-

Displaywriters, the Sysiem/36

puter, the 8100 system, and the

Profs mainframe software system.
There still are missing links in making

inicom-
used

office. Al some point, 1BM Is expected to
provide local-area networks, which let com-
puters share files, printers and other de-
vices; capabilities for routing and storing
voice messages, and devices thdt permit re-

vision of non-electronic limages entered inlo

computer networks.

IBM computers currently work in *““hier-
archical” patterns, using a central com-
puter is relay station. Eventually, users will
axpect computers to be able to talk freely to
e¢ach other as users of telephones do to-
day.

IBM’s announcements represent a “big
step in the right direction, to make sense of
their produel line and revitalize their trust
into office automation,” said Bob Fertig,
president of Enterprise Information Systeins
Inc., a Greenwich, Conn., consulting con-
cern.

IBM's Personal Computer has been used
as a stand-alone office device. Most of
the new products will enable, for the first
time, interaction between the PC and other
products without requiring arduous format
changes and reentry of incompatible files.

“This just about turns the PC into a
whole new system," said Philip D. Estridge,
president of IBM's Entry Systems division,
which makes and markets the Personal
Computer, PCjr, the portable PC and the
migh-power PC XT model. “This lakes the
new Lamaly of products (personal compul-

s
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New system manages hundreds
_of transactions per second

Parallel data paths, pipelining, large cache memory, and
32-bit hardware combine to increase transaction system performance

[0 Computer systems for on-line transaction processing
have a unique set of requirements that pose an enormous
challenge to designers. These systems have to be fault-
tolerant, expandable through the addition of modules,
and able to process multiple transactions at a reasonable
cost, while maintaining data integrity. The coming gener-
atiop of transaction-processing systems must also address
a fast-growing need for very high-volume applications
that require the processing of more and more transac-
tions per second. S

Designed to handle very high-volume transaction pro-
cessing, the 32-bit NonStop TXP system reaches two to
three times the speed of the NonStop II system it super-
cedes, while retaining complete software compatibility.
Without reprogramming, a TXP sys-

by Robert Horst and Sandra Metz, Tandem Computers Inc.. Cupertino, Call.

handle a higher-power CPU.

The main problems involved designing a new micro-
architecture that would efficiently support the 32-bit in-
structions at much higher speeds, with only 33% more
printed-circuit-board real estate and an existing back-
plane. This involved eliminating some features that were
not critical to performance and finding creative ways to
save area on the pc board, including clever uses of pro-
grammable array logic and an unusual multilevel control-
store scheme.

Since the new TXP processor was to be object-code-
compatible with the Nonstop II system yet have a signifi-
cant price-performance advantage, it was expected that
soon after announcement much of the company’s produc-

tem can grow from a single system
containing from 2 to 16 processors,
to a local cluster of up to 224 proces-
sors linked with fiber-optic cables, 1o
a worldwide network of up to 4,080
Processors.

Many of the problems in designing
the TXP processor had already been
solved in the NonStop II processor
and system design. The NonStop 11
extended the instruction set of the
NonStop 1+ system to handle 32-bit
addressing but did not efficiently
support that addressing in hardware.

l
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Tandem’s proprietary bus structure,
had more than enough bandwidth to
handle a processor with two to three
times the performance. The existing
packaging had an extra central-pro-
cessing-unit card slot for future en-
hancements, and the existing power
supplies could be reconfigured to

1. Parallel dats paths. The NonStop TXP's
architecture lets the main anthmetic and logic
unit operate in paraliel with eifther a special
ALU, one of 4,096 scratch-pad regsters, a
barrel shifter, the memory interface. the Dyn-
abus imerface, or the input/output channel
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OMPARE B i+ 0 R LOOP
Clock _ NonStop TXP Traditi
cycle 7 ——— _ - } raditional
1 | extract byte 1 extract byte 2 extract byte 1
2 | compare byles — extract byte 2
3 { (repeat) (repeat) compare bytes
4 i —- (repeat)
Clock NonStop TXP Traditional
cycle i § o architecture
1 | compute read next word compute checksum
checksum on from bus queue on previous word
previous word ‘
2 | address next | write data to read next word from bus
memaory location | cache and memory | queue, increment address
3 (repeat) [ {repeat) write data to cache
and memory
4 — — (repeat)

tion would have to shift quickly from the NonStop II
system to the TXP system. This required that efficient
board-testing procedures be in place by the time the
product was announced and precluded the use of tradi-
tional functional board testers, which need months of
programming after the design is finished. Instead, scan
logic was designed into the processor and a scan-based
board-test system using pseudorandom test vectors was

developed.
Performance improvements

The performance improvements in the NonStop TXP
system were attained through a combination of advances
in architecture and technology. The NonStop TXP archi-
tecture uses dual 16-bit data paths, three levels of macro-
instruction pipelining, 64-bit parallel access from memo-
ry, and a large cache (64 kilobytes per processor).
Additional performance gains were obtained by increas-

ing the hardware support for 32-bit memory addressing.

The machine’s technology includes Zi-mo;ccond pro-
grammable arra logic, 45-ns 16-K static random-access-
memory chips, Ld Fairchild Advanced Schottky Tech-
nology (FAST) logic. With these high-speed components
plus a reduction in the number of logic levels in each
path, a 12-megahertz (83.3 ns per microinstruction) clock
rate could be used. :

The system’s dual-data-path arrangement increases
performance through added parallelism (Fig. 1). A
main-arithmetic-and-logic-unit operation can be per-
formed in parallel with another operation done by one of
several special modules. Among them are a second ALU
that performs both multiplications and divisions, a barrel
shifter, an array of 4,096 scratchpad registers, an interval
timer, and an interrupt controller. Other modules pro-
vide interfaces among the CPU and the interprocessor bus
system, 1/0 channel, main memory, and a diagnostic
processor.

The selection of operands for the main ALU and the
special modules is done in two stages. In the first, data is
accessed from the dual-ported register file or external
registers and placed into two of the six registers. During
the same cycle, the other four pipeline registers are load-
ed with cache data, a literal constant, the results of the
previous ALU operation, and the result of the previous
special-module operation.

In the next stage, one of the six pipeline registers is
selected for each of the main ALU inputs and one for
each special-module operand. Executing the register se-
lection in two stages, so that the registers can be two-
rather than four-ported, greatly reduces the cost of multi-
plexers and control storage, while the flexibility in choos-
ing the required operands is unimpaired.

Some examples of the way microcode uses the parallel
data paths are shown in Tables 1 and 2. The first
example shows the inner loop of the compare-bytes in-
struction. Each of the dual ALUs in the TXP system
extracts one byte; then the extracted bytes are compared.
This operation takes two clock cycles on the TXP system

LOAD INSTRUCTION CYCLE 1 2 3
COMPUTE FETCH COMPUTE | rerew | execure SET
INSTRUCTION DATA CONDITION
DECODE
INSTRUCTION
ADD IMMEDIATE INSTRUCTION (ADDI) 4 5
COMPUTE rebl OECODE FETCH EXECUTE SET
INSTRUCTION WAIT CONDITION
ADDRESS INSTRUCTION INSTRUCTION REGISTER INSTRUCTION CODES
STORE INSTRUCTION (A B
INSTRUCTION ADORESS INSTRUCTION
fa)
CYCLE 1 % 8 15 16 24
L0AD ADOI | B svome '
(b) [ —l £ d ]

2. Pipelined. The instruction pipeline of the NonStop TXP system allows parts of several instructions to be processed simultaneously (a)—nine

cycles are required to execute three typical instructions. Without pipelining (b), 24 clock cycles would be required.
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Hardware-performance monitor helps optimize design

While new architectural concepts were being developed for
‘the TXP system, a hardware-performance monitor was built
to record measurements of the software-compatible Non-

‘Stop Il processor. Xplor consists of two large Wire-Wrap

~‘boards plus a small board to interface to the processor
“‘under test. It has approximately 800 Schottky TTL compo-
- nents and took more than two years to deveiop.

This general-purpose 100l Is capable of capturing 64 bits
of data every 100 nanoseconds and reducing that data to
usable form. The 256 kilobits of internal memory can be
configured in many different word lengths to record, for
instance, a 64-bit count of 4,096 different events, a 32-bit
count of 8,192 different events, or a single flag for 256-K

+. events. In' addition, Xplor has programmable state ma-
- chines with which data can be captured based on complex
I “sequences of events; it includes hardware for the emula-
"+ tion of various cache organizations.
+ Two different Xplor configurations were developed to
‘Es:gmqrdata!ormaTXPpmcm.The&stmm instruc-
i tion_histogram measurement that records the frequency
-~ with which each instruction occurs, the percentage of time
spent in each instruction, and the average number of code
¢ .and data reads and writes performed by each instruction.
The data is recorded in B4-bit counters, so in effect an
unlimited amount of real-time data can be taken before the
countars overfiow.

The second Xplor configuration monitors memory ad-
‘dresses and emulates the tag store of a cache. Hit ratios for
many different cache organizations can be determined by

varying the effective cache size, associativity (one-, two, or

four-way), block size, and replacement algorithm. Because
the data is taken in real-time and reduced on-line, the hit-
ratio measurements are much more accurate than the
traditional technigue, in which short address traces are
recorded on tape for later analysis. This is especially impor-
tant in transaction processing, since a large amount of
process switching takes place; some individual transactions
can last several seconds, during which millions of memory
references taka place.

Once the measurement methods were working, Xplor
was attached to an eight-processor NonStop 1l system. A
typical transaction-processing benchmark was brought up
on the system, and transactions then were generated by
another system, running software that simulated users ata
number of terminals. At that point, histogram and cache
measuraments wera taken for several of the central pro-
cessing units.

The results of the histogram measurements helped de-
termine some of the data-path widths and organizations for
the TXP processor. Once the most frequently executed
instructions were known, the design was modified to pro-
vide more hardware support for them. Since the measure-
ments distinguished different paths through some instruc-
tions, tradeoffs could be made in the microcode to make the
frequent cases faster.

The results of the cache measurements brought about
some major changes in the onginal cache organzation. in
one measurement, the hit ratio went from 97%. for the
original cache to 88% for the final one, for-an.overall CPU
performance gain of over 15%.

but would require three if the extract operations could
not be done simultaneously.

The dual 16-bit data paths tend to require fewer cycles
than a single 32-bit path when manipulating byte and 16-
bit quantities and slightly more cycles when manipulat-
ing 32-bit quantities. A 32-bit add takes two cycles rather
than one, but the other data path is free to use the two
cycles to perform either another 32-bit operation or two
16-bit operations.

Time disadvantage

The time disadvantage in performing a single 32-bit
operation is partially offset by the cycle-time advantage
for 16- versus 32-bit anithmetic (32-bit arithmetic re-
quires more time for carry propagation). Measurements
of transaction-processing applications have shown that
the frequencies of 32-bit arithmetic are insignificant rela-
tive to data-movement and byte-manipulation instruc-
tions, which are handled more efficiently by the dual
data paths than by a single 32-bit data path. Most in-
structions have enough parallelism to let the microcode
make effective use of both data paths.

To control the large amount of parallelism in the
NonStop TXP system processor, a wide control-store
word is required. The effective width of the control store
is over 100 bits. To reduce the number of RAMs required,
the control store is divided between a vertical control

Electronics/April 19, 1984

store of 8-K 40-bit words and a horizontal control store
of 4-K 84-bit words. The vertical control store controls
the first stage of the microinstruction pipeline and in-
cludes a field that addresses the horizontal control store,
whose fields control the pipeline's second stage. Lines of
microcode that require the same or similar horizontal
controls can share horizontal-control-store entries.

Unlike microprocessor-based systems that have micro-
code fixed in read-only memory, the NonStop TXP sys-
tem microcode is implemented in RAM, so it can be
changed along with normal software updates and new
performance-enhancing instructions can be added.

The NonStop TXP processor uses three-stage pipelining
for both macro- and microinstructions. Figure 2 illus-
trates the operation of the macroinstruction pipeline for a
sequence of three instructions. The first is a load instruc-
tion that loads a word into the hardware stack. The
second is an add immediate instruction that adds a con-
stant to a register on the hardware stack, and the third is
a final store, which stores the result in memory.

With no pipelining, this sequence would require 24
(8+7+9) clock cycles to execute, but because the pre-
fetch and part of the execution of each instruction can be
overlapped with previous instructions, the actual execu-
tion time is just 9 (3+2+4) clock cycles. Because in-
structions are pipelined, the TXP processor can execute
its fastest instructions in just two clock cycles (167 ns),
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3. Memory access. The simple but extensive organization of the TXP
cache provides an average hit ratio of over 96%. With a cache hit, the
data is read out of the cache in 83 nanoseconds. When the data
requested is not in cache, a cache miss results and the 64-bit-wide
access to memory speeds the cache rafill.

and it can execute load and branch instructions, which
are frequently used, in only three clock cycles (250 ns).

Each NonStop TXP processor has a 64-K-byte cache
that holds both data and code. A 16-processor NonStop
TXP system has a full megabyte of cache memory. To
determine the organization of the cache, a number of
measurements were performed on a NonStop II system
using a specially designed hardware monitor (see “*Hard-
ware-performance monitor helps optimize design,"”
p. 149). The measurements showed that higher cache hit
ratios resulted with a large, simple cache (directly
mapped) than with a smaller, more complex cache (orga-
nized as two- or four-way associative). Typical hit ratios
for transaction processing on the NonStop TXP system
are in the range of 96% to 99%.

Cache miss

Cache misses are handled in a firmware subroutine
rather than by the usual method of adding a special state
machine and dedicated data paths for handling a miss.
Because of the large savings in cache hardware, the
cache can reside on the same board as the primary data
paths; keeping these functions proximal reduces wiring
delays and contributes to the fast 83.3-ns cycle time.

The cache is addressed by the 32-bit virtual address
rather than by the physical address, thus eliminating the
extra virtual-to-physical translation step that would oth-
erwise be required for every memory reference. The vir-
tual-to-physical translation, which is needed for refilling
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the cache on misses and for storing through to memory,
is handled by a separate page table cache that holds
mapping information for as many as 2,048 pages of 2-K
bytes each (Fig. 3). :

A cache memory by itself does not necessarily boost a
processor’s performance significantly. It is of little use for
the cache to provide instructions and data at a higher
rate than the rest of the CPU can process. In the TXP
processor, the cache’s performance was tuned to provide
instructions and data at a rate consistent with the en-
hancements to instruction processing provided by in-
creased pipelining and parallelism.

32 bits and more

The two concerns related to a system's word length
are capability and performance. The NonStop TXP sys-
tem has 32-bit virtual addressing built into the hardware,
s0 is capable of addressing a gigabyte of virtual memory.
In addition, the TXP processor can manipulate 32 bits of
data at a time through its dual 16-bit data paths. Thus
the 32-bit NonStop TXP system has the additional advan-
tage of being able to run software that was originally
written for the 16-bit NonStop II system; both systems
have been provided with instructions that can operate on
8-, 16-, 32-, and 64-bit data types.
In transaction processing, measurements of instruction
frequencies show that data-movement instructions (loads,
stores, and moves) occur much more frequently than 32-
bit arithmetic instructions. For this reason, the NonStop
TXP system i8 optimized to handle data movement by
providing 64-bit access to main memory and 32-bit buses
and address registers to make memory addressing as
efficient as possible.
The NonStop TXP processor was implemented on four
large pc boards using high-speed FAST logic, PALs, and
high-speed static RAMS. The CPU’s logical and physical
partitioning was carefully controlled to ensure that the
machine's basic cycle time would not be slowed by long
propagation delays. The four CPU boards are:,
® SQ: containing the control store and sequencing logic.
s CC: containing the 1/0 channel and various’ special
modules.

s IP: holding the main data paths and cache.

a MC: providing the memory interface, barrel shifter,
and interprocessor bus interface.

Each cpU module also has from one to four memory
boards. On the initial release, each memory board con-
tains 2 megabytes of error-correcting memory imple-
mented with 64-K dynamic RAMs. A 16-processor Non-
Stop TXP system can therefore contain up to 128
megabytes of physical memory.

The NonStop TXP system was designed to be easy to
manufacture and efficient to test. Data and control reg-
isters were implemented with shift registers configured
into several serial-scan strings. The scan strings are of
value in isolating failures in field-replaceable units. This
serial access to registers also makes board testing much
faster and more efficient because the tester can directly
observe and control many control points. A single cus-
tom tester was designed for all four CPU boards and for
the memory-array board as well.

The NonStop TXP system is the first product to be
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developed using Tandem’s proprietary computer-aided-
design system. The CAD system’s capabilities for logic
entry, logic simulation, and automated pc-board routing
were instrumental in reducing the design time. While
most high-performance CPUs require four to five years
to develop, the NonStop TXP processor took just 2'2
years—six months to complete a written specification,
one year to construct a working prototype, and another
year to reach volume production.

Performance measurement

Some simple benchmark programs have recently be-
come popular in measuring performance (see ““MIPS and
transactions per second,” p.above)., One is the Puzzle
benchmark, which is a CPU-intensive program 1o solve a
three-dimensional puzzle. Execution times for Puzzle can
vary widely for the same machine, depending on whether
the program accesses arrays through subscripts or point-
ers and whether frequently used variables are assigned to
registers. Versions of the Puzzle benchmark with pointers
and registers were used to compare relative performance
for a TXP processor.

Puzzle was written in TAL (transaction application lan-
guage, the company's system-programming language);
the execution time, using a single TXP processor, was
measured at 1.67 s. This compares with 4 s on a VAX-
11/780 for Puzzle written in C.' Because Puzzle does not
measure such system features as support for virtual mem-
ory, 10 bandwith, and the ability to do fast context
switching, a standard benchmark for comparing transac-
tion-processing systems is still needed.

One transaction-processing benchmark has been devel-
oped by a third party, however. The U. S. Public Health

-

IBM 370/168-3 2 -

Tandem NonStop
15 processor system 45 —

IBM 4381-2 _— 225

Tandem NonStop
TXP 3 processor system - ] 27

*Not actus’ messurements

Electronics/April 19, 1984

Service ran an extensive benchmark in 1981 to determine
which system to select for a large on-line medical-infor-
mation system.? In that study, a 15-processor Tandem
NonStop system running a 1981 version of Tandem's
Encompass DBM system performed the benchmark at a
rate of 4.5 transactions/s. An International Business Ma-
chines Corp. System 370/168-3 running version 3 of the
Adabas DBM system performed the same benchmark at 2
transactions/s.

This benchmark gives a data point for comparisons
between Tandem and 1BM systems. A 15-processor Non-
Stop system performs the Public Health Service bench-
mark 2.25 times as fast as an IBM 370/168-3. Though it
would be desirable to compare the TXP system directly to
one of IBM’s newest systems, such as the IBM 4381-2, no
competitive benchmarks have been published. However,
comparisons of the MIPS rate of different processors with-
in a single family are fairly accurate and can be used to
extrapolate to newer systems.

According to market research performed by the
Gartner Group,” the IBM 4381-2 is rated at 2.7 MIPS,
compared with the older IBM 370/168-3's 2.4 MIPS rat-
ing—a ratio of 1.125: 1. Company tests have shown the
NonStop TXP to have a MIPS rate approximately three
times that of the NonStop processor. The extrapolation
of the Public Health Service benchmark performance to
the two newer systems is shown in Table 3.

Unlike many shared-memory multiprocessor systems,
Tandem systems provide linear growth in transaction-
processing power as the system expands. A single system
can include up to 16 processors, and clusters with as
many as 224 NonStop TXP processors may be configured
with Tandem’s fiber-optic link. Clusters with up to 60
processors are currently in operation, and their users
have verified the linear-performance growth within a
cluster of this size.

The largest IBM mainframe today is the IBM 3084,
which is rated at approximately 23 MIPS. Extrapolation
from the benchmark data suggests that the performance
of a cluster of 224 TXP processors is on the order of 10
times as powerful as IBM's top-of-the-line 3084

processor. O
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