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Los Angeles, CA 90009 Telephone: (213) 390-8411
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Signaling a new era

in data entry communications, CMC's
TeleBatch™ option does it all —remote
data entry, remote job entry, and
remote printing —all concurrent with a
full complement of active keystations.

The KeyProcessing Family

offers the widest range of data entry
systems available today. With features
and options thatwill serve you tomorrow
too. Like TeleBatch, and the industry's
most comprehensive array of manage-
ment control reports.

TeleBatch

~ provides decentralized data entry with-

out sacrificing centralized control over
quality and procedures. TeleBatch is
fast, with speeds up to 19,200 bps. And
it's simple to operate — with unique
Communications Control Batches auto-
matically performing all operatorand
remote batch terminal functions.

Our customers say
that CMC’s Management Control

~Reports are outstanding. The TeleBatch
_ Log, for example, improves the effec-
tiveness ‘of communications by provid-
~ing an audit trail of important com-

munications statistics..

CMC KeyProcessing Systems

~ are installed and communicating

throughout the world.

you'll be pleased you did. Call or write
today for more information.

KeyProcessing and TeleBatch
are trademarks of

a division of

PERTEC CORPORATION




- STARAN( lassifies
crops over 26 times faster

When NASA installed
Goodyear’s STARAN® associative
processor at the Johnson Space
Center, their goal was to improve
speed and volume of image
processing for the LACIE (Large
Area Crop Inventory Experiment)
program. The challenge was
classifying billions of data bits
from satellite images to help
LACIE personnel determine wheat
acreage.

Now STARAN has proven it
can do the job over 26 times faster
than was ever possible before.

or NASA.

In only 8 minutes, STARAN
classifies approximately 7.6 million
acres into 10 distinct classes
of data. Previously, it had taken
conventional computers over
3% hours to categorize these
same images.

By combining content
addressability with parallel array
arithmetic, a unique capability to
process thousands of picture
elements at once produces dramatic
improvements in image
throughput. That’s why the
STARAN processing system is

OODFSYEAR

DIGITA

unmatched in its ability to solve
complex problems involving
operations on many similar data
streams or high-speed searches of
many similar file records.

So before you invest a lot of
money in a high data rate digital
system, invest a little time to look
into STARAN. It works for
NASA. It can work for you too.

For complete information,
write to Wayne Brubaker, }
Goodyear Aerospace Corporation,
Akron, Ohio 44315. Or call him at
(216) 794-3631.
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given moment in its flight toward the target that’s
status reporting as it's explored in this month’s theme
and in our cover design by Barbara Benson.
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of peripheral pooling » write or phone
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This computer is
simultaneously handling
- 20 interactive foreground jobs,
16 batch background jobs, and
2 printer spooling jobs,
while talking with a large mainframe
and 4 other computers
like itself.

Of course, at $99,600
it’s one of our more expensive models.
The computer is SyFA.
The creator is Computer Automation.

And the way it can handle your own specific distributed data
processing problems is another price/performance story in itself. -

For the complete, unabridged SyFA story, write:
ComputerAutomation, Commercial Systems Division,
- 18651 Von Karman, Irvine, California 92713.

(/N ComputerAutomation

=% O Commercial Systems Division

‘ ON READER CARD
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*"Welll sell you
the best, lowest
priced 132-column
‘printer available
ere.

Bob Howard, President, Centronics

But the low initial
price for the Centronics 700 Series
132-column printer isn’t the whole story.

It’s the lower cost of ownership based on the 700’s
inherent reliability and simplified construction.

The 700’s unique modular construction using four different modules — print-
ing, electronics, forms handling and keyboard — and less moving parts mean easier
maintenance, lower cost and a smaller spares inventory. .

Write for the full details of this tremendous offer . . . and information on the
rest of the printers and teleprinters in the new Centronics 700 Series.

Centronics means more than low price. '

And more than hardware. It’s the widest range of models, features, options
* Financially strong ¢ Proven delivery response ¢ Over 70,000 printers installed ¢ 109
world-wide sales/service locations ¢ Stringent quality control ¢ Advanced R&D and
manufacturing ¢ Long-term spare parts.availability ® Customizing for specific needs.

- CENTRONICS' IS PRINTERS

Centronics Data Computer Corp., Hudson, N.H. 03051, Tel. (603) 883-0111, Twx. 710-228-6505, Tlx. 94-3404; Eastern Region: (617) 272-8545 (MA); Central Region:
(513) 294-0070, Twx. 810-459-1784 (OH); Western Region: (714) 979-6650, Twx. 910-595-1925 (CA) C: ics Data Comp (Canada) Ltd., Ontario, Tel. (603) 883-0111,Twx.
710-228-6505; Centronics Data Computer (UK) Ltd., Cheam, Surrey, England, Tel. 643 0821-4, Tlx. 851 945756; Centronics Data Computer, GmbH, 6 Frankfurt/Main.,
West Gerrh’any, Tel. 663321/22, Tlx. 841 413224; Centronics of Puerto Rico, Dorado, Puerto Rico, Tel. (809) 796-1881. Tlx. 3859349
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letters

A corporate misunderstanding?
As a stockholder of Brandon Applied
Systems Inc., I was amazed to read
Mr. Arnold Palley’s letter in your June
issue (p. 188). In it he stated that since

Dick Brandon, founder and former .

chairman, resigned from the company,
it has been *“vigorous” and is “alive and
well.”

I would prefer to believe the com-
pany’s auditors who, in their recently
released annual report state: “The
company has sustained substantial op-
erating losses during the year which
have resulted in a negative consoli-
dated working capital position and
substantial elimination of stockholders’
equity.” “. . . the continuation of the
Company’s operations and the realiza-
tion of its assets (primarily accounts
and unbilled receivables on contracts
in progress) are contingent upon its
ability to generate sufficient financial
resources and to resume profitable op-
erations.”

Many companies fell victim to the

recession of the early 1970s, and the

acquisition of Rand Teleprocessing
gave BAS the necessary financial shot-
in-the-arm to keep it alive, with the
subsequent increase in revenues from
$2,000,000 to $7,000,000 and growth
to 200 employees. But in noting the
upswing, Mr. Palley forgot to give
credit to the operating abilities of Mr.
Brandon which caused this turn-
around. Nor did he mention that fol-
lowing the resignation of Mr. Brandon,
the key figures of Messrs. Bob London,
Ed Klein, and Mike O’Reilly decided
to follow suit. Was that another mis-
understanding?
‘ J. R. RADLEY
New York, New York

Mr. Arnold D. Palley, President of
Brandon Applied Systems Inc., San
Francisco, replies: We stand by our
original statement that our company
is “alive, well, and vigorous.” We are
currently in a hiring mode, and our fi-
nancial report just submitted to the
Securities and Exchange Commission
shows earnings of over $300,000 for
the six month period ending in August.

COBOL vs. APL
I wish to comment on Mr. Lurie’s let-

ter in the July issue (p. 8). I think he is
doing” the coBOL programming com-
munity an injustice. As a user of both
coBOL and APL, I can make the follow-
ing points:

1. Most COBOL programmers are not
operating in an interactive environ-
ment. A batch environment forces
more work to be done off-line (with

November, 1976

flowcharts and program listings) than
on-line due to the long turnaround
time that a batch job may have. At this
level of computer access, every run
counts!

2. Users of time-sharing systems

-such as the DEcsystem-10 (myself in-

cluded) have an interactive COBOL
available. Such users can spend more
time on-line, and can use the machine
as a debugging aid to a greater extent.
Therefore, they can often get more
than the quoted 11 lines per hour. In

.addition, their program editing facili-

ties are often far more advanced than

. the editing feature in APL.

3. APL is a poor language for the
precise capabilities that coBoL excels
in. Many important functions for a
business program which are primitive
to coBoL are absent in APL. Report
generation, alphanumeric sorting, for-
matted 1/0, and ISAM-type access to
large data bases, are operations which
are “built into” coBoL, but would have
involved and complicated functions
written for them in ApL that would
still not run as efficiently as they would
in COBOL.

4, Development costs include debug-
ging costs. Debugging on an interac-
tive system with existing advanced de-
bugging facilities is easier than debug-
ging in APL. Especially when debug-

- ging someone else’s programs, it is

much easier to debug coBoL than ApL
programs. - :
5. Finally, production costs of run-
ning a COBOL program as opposed to
an APL program are less due to the
efficient object code generated by the
coBoL compiler, while APL grinds as an
interpreter.
APL is a nice language when used as
a programmable calculator. Similarly,
coBOL is best for large business data
base crunching. Neither is very good
for the other’s type of usage. Let us
recognize this rather than try to have
the seminationalistic banner of abso-
lute superiority of one over the other!
MARK R. CRrIisPIN
Systems Programmer
MIT Artificial Intelligence Laboratory
Cambridge, Massachusetts

Try this on your CE
For your humorous information, I re-
late the following true story.

The Washington Dept. of Human
Resources owns an 1BM 370/145. On
July 21 at 11 p.m., the cpu logged out
48 hard machine checks within a 215
hour period. Then, for two weeks:
nothing. On Monday, August 2, they
came back with a vengeance.

Everyone has heard of the old joke
about the customer leaning over the

customer engineer’s shoulder (who is .

wrestling with a knotty cpu prob-
lem)—“Think you got a mouse run-
ning around in there?” Well, by Satur-

day August 7, this was no longer just
an old joke. We actually had a mouse
attempting to build a nest inside the
cpu—specifically, inside the A-gate.
She had chewed the plastic coating
off tri-leads exposing bare wires,
dragged in fuzz and paper for nesting
materials, and distributed her little pel-
lets everywhere. Worse—uric acid
eats gold. Total damage—41 tri-leads
and 1 MsT board.
SusaN E. MITCHELL
Systems Programmer
Department of Human Resources
Washington, D.C.

A Maxi. Tale

Mr. Raskin’s letter .(“A Mini Tale,”
August p. 8) sounds a familiar note.
I'd like to tell a Maxi Tale from here at
UW-Madison. Seems that during sum-
mer 1975, somebody decided to bring
computer power to the people, espe-
cially undergrads without research ac-
counts. Some modems were hung on a
mini, and terminals installed at the
center, at library locations, and at the
dorms, including mine. For some ob-
scure reason, this mini was a front end
to the computer center’s 2 x 2 (when
fully up) B-1110, rather than a stand-
alone with perhaps a disc drive. The
teaching staff was encouraged to place
pedagogical programs on the system.

Came the opening of semester. The
operation happened in true, first class
computer center style. First the student
had to wait for the previous user to
clear the terminal—up to half an hour.
Then an additional, random wait was
provided by the wizards—the number
of (dial-up) ports was substantially less
than the number of terminals. The
equipment had the reliability of Canal
Street sidewalk-stall surplus—on occa-
sion it would just sit there inertly, or,
worse, spontaneously hang up and
provide another long, random wait.
And when all other hurdles were
passed, there was always the possibility
of having the session’s work consigned
to oblivion by a system crash.

Needless to say, the primary initial
use of the system was to play Startrek
while the washing machine did its
thing. At least until this was discov-
ered, and Startrek (the official copy,
anyway) was deleted.

Around midsemester it was decided
that the usage of this system was
“overloading the center” (!!!—any-
body from our center want to run
benchmarks against an Altair 80807?)
—and the terminals were closed dur-
ing weekday business hours. One must
wonder how those who came in on
bus lines that only got you here for .
those hours felt. I doubt if anybody at
the center cared. Of course, there were
reasonable explanations and promises
of fixes. None of the latter were effec-
tive; the whole pattern repeated the
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letters

next semester.

It is, of course, difficult to run pro-
grams on a medium consisting entirely
of reasonable explanations. By the end
of the semester, the terminal in my
building had definitely not caught on.
Under the circumstances, and with
sophisticated calculators available at a
store across the street, how could it?

What the computer center buffs
have lost track of as they busied them-
selves with lousing up the system and

pointing out the hidden costs of 3 a.m.
unpaid fixit sessions on the minis, is the"

condition of their own backyard. Ei-
ther on batch or on terminal, the typi-
cal student has to contend with min-
utes to hours of guff—standing on line,
waiting for a port, waiting for glacially
slow interactive response, often ap-
proaching five minutes for some trivial
operation—for the use of a second or
two of cpu, much of which is over-
head. And the researcher watching the
budget winds up with turnaround of
many days and routine owl sessions at
the terminal, for the sake of mghttlme
and convenience rates.

_Meanwhile, administration sees a
computer center clogged with traffic,
with lots of queues, and they are there-
fore happy.

In summary, what the typical small
to medium user sees at the center is a
machine that approximates an Altair
8080 clocked by a rusty 10-kHz crys-
tal, with the power line periodically
disconnected and run over a rasp sol-
dered to B+. This is why we have a
central computer committee to “bal-
ance central and distributed comput-
ing” (see Science, 6 August 1976, p.
472)—i.e., in the opinion of many

(Continued on page 188)

TA, TM, or...

Mr. Klrkley s article “You’re OK But
I'm Still the Boss” (August p. 58) was
an interesting summary of the latest
and most popular new approach to
understanding human behavior and
applying the techniques to orgamza—
‘tional relationships.

Certainly TA, or any other tech-
nique that can offer creative solutions
to problems, is welcome. But I feel
that the reason stated in the article
for the need for TA is erroneous. Mr.

needs of employees for “job satisfac-
tion.” Reference was also made to
Studs Terkel and his thoughts on em-
ployees searching for a greater mean-
ing. All these references indicate that
it is the job or the working environ-
ment that causes the problems or
needs. -

I contend that modern theories of
organization do not restrict them-
selves to the idea of “job satisfaction”
as the only, or even main, criterion for
motivating and understanding em-
ployees’ needs. For example, Charles
F. McDermid in “How Money Moti-
vates Men” has suggested that money
could be used to help satisfy all the
need levels in Abraham Maslow’s
classic hierarchy of needs theory.

Kirkley refers in several places to the'

George Strauss in discussing “The
Personality vs. Organization The-
ory,” suggested that it is erroneous to

assume that workers seek to satisfy

their esteem and self-actualization
needs on the job. Many people find
enough satisfaction in raising a fami-
ly, participating in community proj-
ects, or passing the time with a hob-
by. Certainly TA is 2 means of identi-
fying these tangible and off-the-job
motivators. But to consider the job as
the whole basis for behavior, in my
opinion, is a false assumption.
Despite this minor criticism, it is
good to see this type of article in your

_ publication. . .. ,
HAROLD S. MALEN
Systems Staff Analyst
Allstate Insurance Company
Northbrook, Illinois

Being - responsible for a multimil-

lion dollar financial system and the -

people who run it, I have been
searching for effective ways to solve
the “people problems” just as dis-
cussed in John Kirkley’s article,
“You’re OK, But I'm Still the Boss.”
In my search, I completed a one year
training in Transactional Analysis at
a cost of over $1,000, and I learned

-t

o

on the back for Johnson .

Let's see what my incentives chart .says for today. . .

. there’s a friendly clap

. share a joke with Gleeson . , .

© DATAMATION ®

Transcendental Meditation a few
years back at $125. There is no ques-
tion that T™ is by far the better buy!
I did find TA very fascinating as a
model of human behavior and useful
in daily life. Despite the apparent.
simplicity of the language and basic
concepts, TA is more- complex and
technical than an initial encounter
might convey. Also, as pointed out in

_the article, the immediate insights

gained usually do not have a lasting
effect. My experience indicates that it
takes a lot of time, effort, and money
for proper therapy and training to
root out long ingrained behaviors,
scripts, and game patterns which of-
ten make life miserable. :

By contrast, TM was learned very
easily, worked -from the start, and is
becoming increasingly effective day
after day. This effectiveness is not
just my personal experience, but is
objectively demonstrated through
hard scientific research in many uni-
versities and medical facilities here
and overseas. I found the $125 fee
negligible considering what the ™
technique did for me. It dissolves the
stress, tension, and frustration which
accumulates in 'this hectic life. Even
better, it makes one increasingly re-
sistant to stress.

These kinds of benefits certainly
remove many obstacles to effective
management. They also provide an
excellent basis for using TA—just be-
cause feeling OK and being energetic
makes it so much easier to under-
stand and change old non-productive
behavioral patterns. TM is also a po-
tent mental technique. .

A number of small and medium
sized companies already pay for their
employees to learn T™M because the
cost is modest and productivity goes
up—nothing metaphysical, just cost-
effective. .

. F. G. SAUER
Ford Parts and Service Division
Ford Motor Company
Dearborn, Michigan

DATAMATION




Jacquard's J100 Videocomputer is
the best of both worlds. California
creativity resulted in balanced hard-
ware and software with a cost/power
ratio and flexibility you can't get any-
where else. Interscan Data Systems
and their conservative British cus-
tomers proved the J100 in use.

Rx for congested mainframes. The
data-base management and communi-
cations capabilities of the J100 make

it ideal for distributed processing.
Individual units of large DP networks
-can use the power of the J100 to

bring direct control to their operations.
J100 stand-alone capabilities stand
alone. You can enter orders, run a
payroll and write a new program at the

same time on J100's CRT terminal-
oriented, real time, multi-tasking
operating system. And each user has
full power available.’

Software is the key. The heart of
Jacquard's flexibility lies in its unique
software. In addition to a time sharing
operating system, we've designed an
extended BASIC compiler which
generates re-entrant code for efficient
use of memory and fast running pro-
grams. Our keyed-indexed file
handling results in very fast response
to inquiries, regardless of file size.

A comprehensive range of software
tools, operating systems, languages,
communications emulators and
over 60 utilities are available.

Check the specs. Then write for our
brochure. The best of both worlds,
at the best price.

SPECIFICATION CHART

J100 Processor:

16 bit word, up to 128K bytes, DMA,
APL, Power Fail Auto Restart, Real
Time Clock, 1920 ch CRT and
Keyboard, built in Floppy Disks.

Peripherals:

Up to 30 satellite CRTs, 5 Megabyte
Cartridge Disks and 80 Megabyte
Drives, 800 and 1600 BPI Tape
Drives, Multiple Printers: 30 cpsto 300
Ipm, Async/Bisync communications.

All software supported, available now.

Jacquard J100.
British conservatism prove
our California creativity.

Manufactured by

JACQUARD
SYSTEMS

2502 Broadway

Santa Monica, CA 90404
(213) 829-3493

TWX (910) 343-6967
Distribution in

North, Central

& South America,
Japan.

Distributors
Please write
Jacquard

Systems

“| INTERSCAN
DATA SYSTEMS
(UK) LTD.

Hoechst House o
Salisbury Road o
Hounslow, Middlesex
01-572-2871

TWX 851-934-135

Distribution in
Europe, Africa
& Australasia
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SENSIBLE ALTERNATIVE
TO THE IBM-370.

It wasn't easy, but we did it. even more), but gives it fo you at ~
We took IBM's best concepts— an enomous savings. A savings so
and improved them. significant that it makes the
The result is the all-itel Advanced Advanced System the absolute
System.The computer system that number one price performer on
not only gives you everything its IBM the market today.
counterpart does (in some cases, Still, we couldn’t have done it

alone. Not without the dramatic
advances made by the semi-
conductor industry. Advances
that allowed us to build a more

10 * . DATAMATION



reliable, more powerful CPU using
about half the components of its
IBM counterpart. Which means our
Advanced System runs approxi-
mately 10 degrees cooler, doubling

the reliability of its integrated circuits.

Moreover, the Advanced System
comes complete (including a
180 cps printer, not shown). No
optional “special features” that
wind up costing almost as much
as the original system itself.

To prevent obsolescence (and

November, 1976

ITEL'S

ADVANCED SYSTEM."

protect your investment), all of our
Advanced System models can be
either upgraded or downgraded—
as the sifuation demands.

It's this kind of all-out creative
effort that has put us right up there
with IBM. Not only in fotal computer
capability. But in systems and

-software. In computer peripherals.

In field engineering. In financial
packaging.
When it comes to experience

and reputation, it's either us. Or IBM..

CIRCLE 55 ON READER CARD

And when it comes to price/
performance, there’s only our
Advanced System.

Itel. The only sensible alternative.

ITEL

Data Products Group
One Embarcadero Center,

- San Francisco, California 9411

Telephone (415) 983-0000
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Informatics ... the word is synonymous throughout the
world with the ultimate in modersn data processing. In the
United States and many other couniries it means the
people, products and services cf Informatics Inc. One part
of the Informatics” family . .  PRODUCTION IV, a modular. o
integrated software system for manuiacturing management, PR

to support master schedulina, materi ial and capasity 72 INFORMATION
quirements planning. rescurce p! shop Hoor and

h < i [R1€

st control, purchasing. ar nwy - management.
iivtinades ine., e wordd's feading mvepenaent soiiware
supplier, with over 2,000 instaliations in 42 countries . . .
heiping to fulfill the computer's promise.

Corporate Offices/21031 Veniura Boulevard/Weedland Hills, California 91364/ (213) 887-9040/ Telex 69-8473

“Informatics and PRODUCTION 1V are U.S 1egistered service marks and trademarks ot Infarmatics lnc.

CARCLD 20 OM O REAQER CARD




people

The Manager
CSC Wanted

Near the mid-"60s, the two co-founders
of Computer Sciences Corp., Fletcher
Jones and Roy Nutt, decided that nei-
ther was a very great manager—at
least of the stature of someone who
could run a fast-growing high technol-
ogy company whose only product was
brains. They had in mind a young
manager of computer data systems at
Cal Tech’s Jet Propulsion Laboratory
in Pasadeéna by the name of William
Hoover.

Hoover had joined JpL after getting
a B.S. and M.S. in mathematics from
the Univ. of Utah, In his 10 years at
JPL he had directed the implementation
of advanced computer systems, includ-
ing the first multiprocessor for com-
mand and control of unmanned space-
craft. A contractor on some of the
projects was Computer Sciences Corp.,
of Los Angeles, a fast growing compa-
ny providing computer and communi-
cations services to most major main-
framers and to advanced government-
sponsored projects.

At the age of 34, Hoover, now 46,
joined csc in 1964 as manager of the
Los Angeles Div. when the company
was doing about $4 million a year.
Since then the company revenues, de-
spite serious financial problems, have
soared past the $200 million a year
mark (in its F.Y. 1976 ended last April

2). That was an increase of 24% over -

the previous year and its profits dou-
bled to more than $7 million. It has
7,000 employees, three-quarters of
which are professional people. And the
company, which began as a developer
of operating systems, compilers and
utility software for such mainframers
as 1BM, Philco, Univac and Philips,
systematically has expanded into sys-
tems engineering and analysis, com-
munications engineering, facilities
management and the development of
turnkey operational computer-com-
munications systems . . . along with
such also-rans as Computicket, a reser-
vations system which it wrote off in
1970, and the New York off-track bet-
ting system which also bombed in the
early *70s. ‘ ,

But its most exciting venture was
Infonet, an ambitious network services
offering which it began building in

1970 and which nearly died a thou-

sand deaths before it became profitable
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in 1974. The network today, with
some 3,000 users in industry and gov-
ernment, contributes to 22% of the
company’s gross revenue and to half of
its profits. Productivity per person is
$73,000, a remarkable figure when
compared with such other industries as
manufacturing, $50,000 to $60,000,
and $28,000 in the cpa field. The net-
work owes a considerable amount of
its credibility to a huge order in 1972
from the General Services Administra-
tion in which government agencies
were required to use the Infonet ser-
vice for network processing. But today,
at $30 million a year, it represents a
healthy but much smaller proportion
of Infonet’s total revenues of more
than $50 million.

Hoover, who’s been chairman and
chief executive officer since Fletcher

WILLIAM R. HOOVER
“He’s done everything”
Jones’ death in a private airplane crash
in the fall of 1972, says the company
at present has no plans to launch an-
other major undertaking the extent of
Infonet. He says that csc will build on
what it now has and he describes what
it now has as “the strongest technical
team in computer and communica-
tions in the world, outside of computer
and communications manufacturers.”
Sitting in a huge but unpretentious
office in the company’s Los Angeles
headquarters, Hoover rattles off the

.company’s accomplishments, from the
.. day when it began in 1959 providing

programming and related services to
mainframers, to its many government

~ and industry contracts providing com-

puter and communications services in
space exploration and missile projects,
to Infonet, to its activities in facilities
management. “Facilities management
is a growth area,” he says, noting that
the company now provides the data
processing management and functions
for Orange County in California, Price
County in Washington, and the cities
of Torrance, Calif., Newark and Cleve-
land, and has bids on several other

local and county government offices.

“We go after the major programs,”
says Hoover. To do this, the company
has had to build a vast resource of
technical competence. “We constantly
are on a search and quest for technical
excellence.” Hoover says, though, that
it isn’t all that difficult. “First, we al-
ready have high caliber people and
high caliber people attract others of
high caliber. When recruiting in the
schools, we look for the top students.
Second, we provide them with a career
path in computing,” something that
isn’t always available in such businesses
as banking, government and insurance
where data processing is in heavy use, .
but is not their primary business.

He travels constantly. Getting new
business is the name of the game, says
Hoover, who supports the efforts of his
people in signing up new accounts and
in hand-holding others. “My technical
background is useful in such endeav-
ors,” he says, adding that “in the high
technology business, managers are ex-
pected to be able to address, and some-
times lead in, all aspects of technical
questions.” But he’s also amazed his
financial people with his grasp of fi-
nancial problems, having had no for-
mal financial or management training.

The company’s stock has been hov-
ering at about $6 for some three years,
due to many factors, one of which was
the company’s huge bank debt that had
soared to close to $30 million in 1972.
Hoover has chopped away at that
debt, raising stockholder equity and
working capital. Last July he prepaid a
$1.5 million bank installment due in
September, leaving bank debt at $3
million which might be paid this year.
Increased working capital, which rose
31% in its last fiscal year to $30.9
million, is allowing the firm to acceler-
ate its expansion. For example, the
Infonet division has boosted its mar-
keting staff 20%, primarily in the gov-
ernment market.

Says corporate vice president Roy
Nutt: “We found in Hoover many
years ago a man who understood the
whole problem, something which is
unique in the programming business.
He had it and he was smart.”

Hoover was elected to the csc board
in 1968, was named executive vice
president the following year, and nine
months later became president. He
added Jones’ title of chairman and
chief executive officer in 1972.

“Fletcher Jones and I agreed that
neither of ‘us was a great manager,”
recalls Nutt. “Jones was a promoter .
and I could manage small technical
groups,” explains Nutt who is recog-
nized as csc’s—and in some circles
the world’s—computer programming
genius.”

“So we got Hoover. And he’s done
everything.”
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Professionalism
and Politics

Last month the British Computer So-

ciety installed a new president who
is a computer user, a Scot, a politician
and an antique collector.

Gerry Fisher started his life at Proc-
tor & Gamble in industrial engineering,
which he calls “the best training in the
world.” He says: “I learned there that

an attitude of mind to method study

was more important than anything
else—and that’s true of systems analy-
sis as well. That means we should be
concerned not only with how to do
what we’re doing, but also working out
what we ought to be doing.”

Fisher believes the British Computer
Society should work to improve the

GERRY FISHER
A political animal since birth.

level of professionalism of people with-
in the industry in general and Bcs
members in particular. Like its new
president, the BCs has a mixed back-
ground. Most other countries have
separate computer societies for the sci-
entific academic and user communi-
ties. As Fisher tells it: “Bcs started as a
mix between a learned society and a
cooperative self-help group. In London
in the early days, one group met to talk
about problems with these damned
new machines, and the other talked
about Fourier analyses and theoretical
program thinking. Somehow they
amalgamated, and that amalgamation
gives it strength and a unique span of
interests.” With 22,000 members now,
the society is presently organized
through four boards (technical, mem-
bership, education, and branches).
The technical board currently is study-
ing software portability in order to
prepare a submission to the European
Economic Community (EEC) group
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which is studying the subject. “There’s
no doubt that the people who are in-
terested in this issue should be users,”
says Fisher. “The vendors are obvious-
ly less interested.”

“One theme for his term of office will
be “people.” He says: “It’s an oddity of
our business—we’re the only one I can
think of that is dominated by the sell-
ers, not by the buyers. The hardware
boys are getting about 20 to 35% of
our budgets now, and the software
boys are still under 5% . Almost all the
rest is people costs, for analysts, pro-
grammers, operators, data prep people.
If you look at all our discussion points,
you find they mainly revolve around
the hardware or software—the subjects

hardware and software men talk about. .

One reason for the imbalance is that
users only have individual views, and,
in the vast majority of cases or issues,
they don’t come together to force ac-
ceptance of their individual views. So
user groups and even bodies like the
BCS are not as representative as-they
could be, because a lot of users say
they can’t afford the time. The. net
result is that they waste time doing the
same things they’ve been doing for 20
years, under the influence of the sellers
of their hardware and software.” He
believes the Bcs can redress the imbal-
ance a little by such activities as its
portability study, and by pushing its
views more firmly in government areas.

This kind of thinking comes easily
to Gerry Fisher, who has been a politi-
cal animal since his birth 46 years ago

on Scotland’s west coast at Ayrshire. .

“We moved to Glasgow the Friday
night before war was declared, when
everyone else was moving out,” he
says. “That’s the sort of family we
were.”

He was educated in Scottish public
schools “which are like American pub-
lic schools—public—unlike English
public schools which are private,” he
explains. Then, at Glasgow University,
he polished up his argumentative style
on the debating team and became a
member of the Student Representative
Council. He already was speaking for
Liberal, Scottish Nationalist, and Home
Rule candidates.

Following service in the Royal Air

In New Posts

PHIL CLEVELAND and JAMES C.
FOSBERG were promoted to senior
vice president posts by Microdata
Corp., Irvine, Calif. . . . RICHARD
C. FURNIVAL, former vice president
of operations at Datran, joined Telenet
Communications in the same capacity
. . . ALLAN KARSON was elected
vice president, marketing for Timeplex
Inc., Hackensack, N.J. . . . ROBERT
H. SOMMERS was appointed vice

-

Force, his life settled down. Proctor &
Gamble and later Wall’s ice cream
company absorbed much of his con-
siderable energy. He became computer
manager at Walls in 1961, spent a year
at Plessey, and moved to Associated
British Foods in 1968, where he is now
head of management services, coordi-
nating a decentralized group of com-
puter-using companies with 1cL, Bur-
roughs and Univac equipment.

Politics became a focus in his life
again in 1967 when the Scottish Na-
tionalist Party won its first seat in Brit-
ain’s Parliament. It since has increased
this representation to eleven seats and
hopes for more. Fisher is an active
campaigner for the party, organizing,
canvassing and debating.

How does he manage to find time
for a full-time job, the Bcs (which
already takes at least 12 hours a
week), and politics as well? He sees no
problems. “I wear a number of hats,
and some of the things I do are contig-
uous,” he says. “My first task is to help
my employer do an efficient job in
computer services. Such things as the
BCs involvement with the EEC on the
portability of software have long-term
but very valuable relevance to the
budgets of computing departments of
every user, including ABF. On the other
hand, my political activities have no
relevance to the BCs or ABF. That'’s a
third hat, to be fitted in as and when
possible.”

Fisher came to his Bcs post the hard
way. He was elected treasurer in 1972
when the society suffered difficult bud-
get problems. Most members give him
more credit then he would claim for
the thankless task of tightening the
purse-strings and sorting things out.
Today the Bcs he presides over is
financially sound and more active than
ever.

Gerry Fisher still finds time to climb
mountains in the north with his wife
and three daughters, and to browse
through antique stalls for an elusive
mustard spoon or two to round out his
collection. He bargains for mustard
spoons with the same energy and en-
thusiasm he pours into distributed
computing, electioneering, or BCS pro-
fessionalism issues.

president marketing support for Infor-
matics System Products organization
... THOMAS T."HARDING joined

. Interdata, Inc., Oceanport, N.J., as

vice president, marketing and sales . . .
ROBERT R. GOERNER joined Cour-
ier Terminal Systems, Inc., Phoenix, as
associate marketing director for the
company’s 270 information display
system . . . EARL R. GATES was ap-
pointed division systems manager for
GTE Data Services’ Everett, Wash. data
center. 3*
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Which way is up?

In business data processing,
it depends on who you ask.

As corporate data bases grow
ever larger, many data
processing managers are
striving to free central
computer processing capacity
for use in exploiting the
opportunities a larger data
base presents. As youd expect,
each hardware manufacturer
proposes a different solution to
this workload reduction
problem.

At Four-Phase, we believe the
most promising solution to be
distributed processing...
maintaining local records
locally and passing only data
necessary to corporate
planning and control upward to
the central computer. We've
been building distributed
processing networks since
1969, and our product line is
designed to permit their
implementation in a planned
sequence of rational,
cost-efficient steps.

This sequence begins with the
replacement of existing IBM
3270 displays, keypunches or
remote batch terminals with
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compatible Four-Phase.
systems at a few key sites. On
these pilot installations,
field-proven software speeds
the implementation of local
transaction processing, local
data base management, report
generation and communication
with the central computer.

Production systems are then .
installed at the remaining
network locations. Because the
Four-Phase product line is
hierarchical in organization,

Four-Phase Systems.

each distributed processing
site can be equipped with a
system configured to its precise
workload and communications
requirements.

Once the basic distributed
processing network is on-line,
a stratified network structure
(with geographically '
distributed files and display
access at branch, district and
regional offices) is slowly
evolved to “tune” operations
to measured processing and
communications volume.

Thus the network evolves
along an orderly growth path
...aprocess made possible

by Four-Phase hardware,
software, systems engineering
and maintenance support
developed and proven over
seven years for the present era .
of distributed processing. For
further information, contact
your local Four-Phase office or
Four-Phase Systems

19333 Vallco Parkway
Cupertino, CA 95014
408-255-0900

CIRCLE 42 ON READER CARD
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Introducing the data system for peole

- whoknowhowharditis
to get adata system up and running.

Anyone who's ever put in a data system will tell you
how hard it is to get it up and running. And how expensive.

But it doesn’t have to be that way anymore. Because
Data General has developed a new interactive data entry -
and access system that’s a lot easier to work with. Which
makes your programmers more productive.

The ECLIPSE Idea system.

The Idea system has screen formatting and a data
access/retrieval capability that's hard to believe. Because

it's incredibly easy and economical to get it up and running.

What makes it possible is the Idea software. It's so
powerful and easy to use, you can probably do interactive
screen formatting and Idea compiling the day the system is
installed.

And you won'’t have to worry about multiterminal
control. Because the software to handle up to 16 terminals
is already written. For single applications. Or for as many
applications as there are terminals. :

The Idea software is designed to work with INFOS (our
data management software). It's so powerful that all your
users can get at the same data at the same time. And so
easy to use that they can access data records even if they
know only half a reference. ‘

And you won’t have to worry about a lot of duplicate
data. Because INFOS is'designed to provide a single source
of information that’s always up to the minute.

Also, Idea software runs on our new ECLIPSE C/330 and
C/300 commercial computers. They have just what's
needed to keep all your users’ information up to the minute.
Because they run the Real-time Disc Operating System that
controls multiterminal applications concurrently with batch
or telecommunications jobs. And the commercial ECLIPSE
computers include ADD, MOVE, COMPARE and decimal
arithmetic instructions designed specifically for commer-
cial applications. ‘

With the ECLIPSE C/330 and C/300, you won't have to
worry about compatibility either. Because they come with
large systems languages like IBM-compatible RPG Il and
ANSI’74 COBOL implemented at the highest levels. Plus
industry compatible nine-track magnetic tape units and
communications controllers that let you pass data between

. computers. .

And because Idea systems come from Data General,
they come with the full support, range of field and systems
services, and financial alternatives only a major computer
manufacturer can offer.

Write for our brochure on the ECLIPSE Idea systems.

It won’t tell you anything you don’t already know about
how data systems work. But it will tell you about one that’ll

. take less work.

ECLIPSE Idea systems

¢» DataGeneral

ECLIPSE is a registered trademark of Data General Corporation. INFOS is a trademark of Data General Corporation.

Data General, Route 9, Southboro, Mass. 01772, (617) 485-9100. Data General (Canada) Ltd., ‘Ontario.
Data General Europe, 15 Rue Le Sueur, Paris 75116, France. Data General Australia, Melbourne (03) 82-1361
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THE WEIGHT OF MA BELL g
AT&T is no stranger in Washlngton s world -
old hand at behind the scenes lobbying, the gi communications company has man
to wangle substantial membership leverage on key federal ‘advisory commltteeS-ﬁf
recently released index of 1975 federal adv1sor committees ranks AT&T and 1ts‘a
ated companies number one in the corporate column, with 130 representatives ser §
on various federal committees, boards, comm1851ons, councils and panels. IBM,'whi'
fell considerably behind Bell, came in seventh, with 45 members. .
Designed to function as advisory arms to the federal agencies, the 1,267 govern ,nt
committees dole out recommendations in virtually every area of federal policymaklng
- Ma Bell's significant membership base on these committees, up more than: 367% over 1974,
when the company had 95 committee seats, represents a potentially powerful pressure
tool. A likely area in which Bell could apply this squeeze to its advantage would be
on the Consumer Communications Reform Act, now pending in Congress (p. 138). Wlth s
just the right amount of arm twisting through these committees AT&T, government :
insiders concede, could exert considerable influence on all present and future govern—he
ment decisionmaking in telecommunicatlons.' :

SUPERCOMPUTER MARKET CROWDING UP : ‘ E
"~ The onesy, twosy supercomputer. market became a little crowded last month when Burroughs
- Corp. announced it will offer a supercomputer fo‘,delivery at the ‘end of 1978.
Detroit company said its machine will operate a speeds faster than any competin
: equipment "believed to be _under development.,u j;k o : 5
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A tactful suggestion for your
Uniscope,I'D,or VIP:

Your Burroughs, Honeywell or NS o Now something for your operators.

Univac terminal is as good as ever. N : = Sanders 8000 Series terminals are

And that’s the trouble, compact. Smart looking. Easy to move and position,
Good as ever isn't good enough because they're half the size and weight of most
when there’s a terminal that's better than ever. other terminals. And they keep cool and quiet.
It's the Sanders interactive 8000. Emulates Finally, something for your treasurer. The
your terminal and does more. Much more. Sanders 8000 Series is priced lower—up to 25%
For example, does your terminal have built-in  lower—than those other terminals.
diagnostics? Can it help you cut down on down- The Sanders 8000, from the terminal
time by quickly isolating problems? specialists. It makes your Univac, ‘
The Sanders 8000 Series can. Honeywell, or Burroughs outdated—

Does your terminal have a commu-
nications monitoring capability to help
you debug software? _

The Sanders 8000 Series has.

If you want to replace or add ter-

. minals, will you get fast delivery? You
. will with the Sanders 8000 Series.

which can leave you with a fine kettle

of fish, unless you do something.

Like call us for details and a
demonstration.

AERNEEA

Sanders Associates. Inc.

e Home Office: Daniel Webster Highway South, Nashua, New Hampshire 03061 (603) 885-6685 « Sales Offices: California (415) 692-2485; (213) 641-4613 «
i Colorado (303) 771-4380 « Connecticut (203) 246-7289 « Florida (305) 592-7424 » Georgia (404) 451-8815 » lllinojs (217) 529-0221; (312) 693-2087 « Louisiana
h (504) 887-7904 * Massachusetts (617) 899-9061 » Michigan (313) 649-3660 « Minnesota (612) 854-5695 « Missouri (314) 647-1111 » New Jersey (201) 636-0722;
(609) 665-3350  New York (212) 489-7750 « North Carolina (704) 527-2642 « Ohio (216) 888-7300 » Oklahoma (405) 235-1421 ¢ Pennsylvania (412) 563-3313 ¢
Texas (713) 681-5821; (214) 233-0691 » Virginia (804) 270-0602; (703) 920-5204 « Washington (206) 363-3930 « Wisconsin (414) 543-6240 « International Subsidiaries;
Germany [Frankfurt] 67 80 39 « UK {London] (01) 499-9452; [Manchester] (061) 228-3565 » International Distributors: Australia [North Ryde NSW] 888-8111 =
Denmark {Copenhagen] 14.63.04 » ltaly [Milan} 34.44.59 » Japan [Tokyo] 543-7611 » New Zealand [Lower Hutt] 664-149 « Venezuela [Caracas] 781-8888

B
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Built, backed and priced
to sharpen your competitive edge.

TEXAS INSTRUN

The 990/10 minicomputer from TI
brings superior value to both you and
your customers.

Starting with field-proven
hardware, the 990/10 delivers the
reliability you expect from TI. And
all the off-the-shelf support you need
for user applications. You get standard
software languages, a broad choice of
peripherals and nationwide service.

Built for more processing power.
The 990/10 is the most powerful
member of the 990 computer family.
Its architecture provides features that
give you maximum processing power
for your money. Like hardware mul-
tiply and divide. A 16-level hardware

Peripheral Interface Modules

interrupt structure. 16 registers ar-
ranged in a workspace concept. I/0
that’s directly programmable through
the Communications Register Unit
(CRU) and autonomously through a
high-speed data bus. And bit, byte
and word addressing of memory.

" Built for system flexibility.

In small or large configurations,
the 990/10 design provides surprising
flexibility for a small investment.

The CRU, with up to 4096 I/0 lines,
reduces interfacing costs by keeping
controller complexity to a minimum.
The TILINE* asynchronous high-

Model 913 Video Display Terminal

speed data bus can support both high-
and low-speed devices and takes
advantage of design simplicity for
simultaneous data transfer between
peripherals, the CPU and memory.
With the 990/10, you get a power-
ful instruction set with an extended
operating feature that allows hardware
to take over operations that software
would normally execute. An optional
mapping feature provides memory
protection and memory expansion
to 1 million words. And, optional
error-correcting memory corrects
single-bit errors for increased
system reliability.

DS 25/50
Disc Drives

Full peripheral support.

As well as a range of standard
peripherals, dise storage to 90 million
16-bit words and magnetic tape with
800 and 1600 bpi options are available
for low-cost mass storage and back-up.

NS,

A choice of software.

With common higher level lan-
guages, FORTRAN IV, COBOL and
Multiuser BASIC, plus the 990/10
assembly language, you have all the
tools you need for an efficient appli-
cation program.

Both the disc-based and memory
resident operating systems give you
modularity and flexibility for system
generation to meet application de-

Model 979
Thpe Drive

mands. We offer program development
aids for creating and testing software,
and communications software to sup-
port synchronous or asynchronous
data transmission.

Backed with nationwide service.
Our responsibility to you doesn’t end
with the sale. We follow through with
complete system training, plus a
nationwide factory service network.
The T1990/10 minicomputer. We build
it, back it and price it the way you and
your customers want it. You can start
configuring a system now with our 990
Computer Systems Handbook on the up-
ward- compatible family of the TMS 9900
microprocessor, 990/4 microcomputer
and 990/10 minicomputer. For your free
copy, send a letterhead request to Texas
Instruments Incorporated, °
PO. Box 1444, M/S 784,
Houston, Texas 77001

TEXAS INSTRUMENTS

*Trademark of Texas Instruments.

INCORPORATED
CIRCLE 39 ON READER CARD



calendar

NOVEMBER

7th Annual Input/Qutput Systems Seminar, Nov. 29-Dec.
1, New York City. The program will include an update on
new technological developments and a look at the future.
Sessions will cover teleprocessing, terminal systems, data
entry, key-to-disc and tape, minicomputers/ microproces-
sors, point-of-sale, electronic funds transfer systems, and
voice response, among other topics. Fee: $150. Contact:
Input/Qutput Systems Assn., P.O. Box 1333, Stamford,
Conn. 06904 (203) 323-3143.

Computer Based Personnel Information Systems Seminar,
Nov. 30-Dec. 1, London, and Dec. 2-3, Amsterdam. Step
by step methods for establishing a personnel data base, and
organizing and securing the system are the main thrust of
this seminar. Instruction on integrating human resource
information with payroll, converting records to computer,
operating a skills inventory, measuring costs and benefits are
other topics aimed at systems designers. Fee: $170 (ap-
prox.). Contact: EBI Ltd., 37 Mill St., Boston, Mass. 02122
(617) 825-5745.

DECEMBER

Software, Dec. 6-8, San Francisco, and Distributed Data
Processing, Dec. 7-10, Chicago. The American Institute of
Industrial Engineers will sponsor government-industry con-
ferences on these topics. “Software” will present a survey of
current technology and appllcatlons the distributed data
processing meeting will cover major trends and develop-
ments, case histories, and workshops for vendors and users.
Fees for either conference: $295, teams $195. Contact:
Dept. DTM, AIIE Seminars, P.O. Box 3727, Santa Monica,
Ca. 90403 (213) 450-0500.

TDCC National Transportation Systems Forum and Exhib-
it, Dec. 7-8, Washington, D.C. Shippers, carriers, forward-
ers, banks and government agencies will focus attention on
Data Systems Programs for shipping, billing, tracing, pay-
ments, claims, export/import, tariffs and audit. The Trans-
portation Data Coordinating Committee sponsors the fo-
rum; hardware and software systems will be among exhibits.
Fee: $95. Contact: TDCC, 1101 17th St., N.W,, Sulte 309,
Washington, D.C. 20036 (202) 293-55 14

CAUSE National Conference, Dec. 8-10, Orlando, Fla.
Theme for this conference of the College and University
Systems Exchange will be “The Managerial Revolution in
Higher Education: The Role of Information Systems.” The
problems facing institutional management and the applica-
tion of information systems to solve those problems will be
explored in a track format. Fee (includes lunches, banquet,
and proceedings): $100, members; $135, nonmembers.
Contact: College and University Systems Exchange, 737
Twenty-Ninth St., Boulder, Colo. 80303 (303) 492-7353.
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Data Communications Equipment Exhibition, Jan. 10-14,
1977, U.S. Trade Center, London: The U.S. Dept. of
Commerce sponsors this exhibition, which will emphasize
computer peripheral controllers and interface devices, com-
bination 1/0 devices and processors, input equipment, out-
put devices, and parts and accessories of data communica-

_tions systems. Contact: Anita F. Brownstein, Dept. -of

Commerce, omM, United Kingdom, Washington, D.C.
20230 (202) 377-4443.

5th Arnual ACM Computer Science Conference, Jan. 31-
Feb. 2, 1977, Atlanta. Tutorial lectures, reports on current
research, book exhibits, and an employment register are
hlghllghts of the meeting planned by the Assn. for Comput-
ing Machinery. On Feb. 2-3 the AcM Special Interest Group
on Computer Science Education will hold a technical sym-
posium. Conference fee (before Jan. 10): $25, member,
$30, nonmember; $5, student; after that.date fees are $35,
$40, and $10, respectively. With the exception of student
registration, proceedings of the conference are included
with fees. Contact: AcM, 1133 Avenue of the Americas,
New York, N.Y. 10036 (212) 265-6300. Forms for the
employment register may be obtained from Orrin E. Taul-
bee, Dept. of Computer Science, Univ. of Pittsburgh, Pitts-
burgh, Pa. 15260. Student listings are free, non-students
are $5, and anonymous listings are an additional $5. Em-
ployer listings are $20 per form submitted.

ON THE AGENDA . ..

NIPS Data Management System Meeting, Dec. 2-3, Wash-
ington, D.C. (303) 893-5200. OCR Users Association,
Winter Conference, Jan. 10-12, 1977, Orlando. OCRUA,
(201) 343-4935. WINCON 77, Feb. 7-9, North Holly-
wood, Calif. (213) 887-2330.° : ' ,

CALL FOR PAPERS

1977 National Computer Conference, June 13-16, Dallas.
Previously unpublished papers are solicited for next year’s
Ncc, and the committee indicates that major emphasis will
be on the technology of computing, management, current
and prospective users, and the individual. Six copies each of
the paper (maximum 5,000 words) and a 150-word -ab-
stract, and three copies of a short biography should be
sent by Dec. 1 to Dr. Robert R. Korfhage, Program Chair-
man, Dept. of Computer Science, Southern Methodist
Univ., Dallas, Texas 75275, (214) 692-3082.

9th Annual ACM Symposium on Theory of Computing,
May 2-4, 1977, Boulder. Authors of papers describing
original research in the formal analysis of computing prob-
lems should send seven copies of detailed abstracts by Dec. 1
to Prof. John Hopcroft, Program Chairman, Dept. of Com-
puter Science, Cornell Univ., 420 Upson Hall, Ithaca, N.Y.
14853. The author’s name and affiliation should appear only
on a cover sheet attached to one copy of the abstract.

Conference information submitted to Calendar
should include registration fees, phone number
and name of contact. Items for consideration
should be received by DATAMATION three
months prior to the event.

DATAMATION



Peripherals Systems Service

Computers
Wangco Interdata
Terminals
/.f Terminals
/
/ Perkin-Elmer
Data Systems

,,,,

Perkin-Elmer Puts It All Together

The Products and The People to Meet
Your Growing Data Processing Needs

PERKIN-ELMER DATA SYSTEMS Call Toll Free 800 631-2154

or Write Perkin-Elmer Data Systems
~ Tinton Falls, New Jersey 07724

November, 1976 CIRCLE 51 ON READER CARD 23



i

I mmz|mmmmuumnmnmnm
3mmgggtuuguuummn mmmummzmum

T
IO

ey AR HHHEHE "
,“{},gﬂgg‘%}f} )
E S i

P

Not just anybody could have
come out with a DECSYSTEM-20.

Because the DECSYSTEM-20 is
the world’s first general purpose
computer to bridge the gap
between big-system power and
small-system price.

And that means the company
that came up with it had to have a
lot of experience in both big and
small computers. And there is
only one company that does.

Digital Equipment Corporation.

To create a DECSYSTEM-20, we
took the same approach to com-
puting that’s made us the number
one company in minicomputers.

That approach says that a com-

24

mﬁcal

puter must first of all be affordable— needs no operating staff and can

giving you the most popular
computer for the least amount
of money.

With the DECSYSTEM-20, this
approach meant giving you big
system capability at a total system
cost of under $10,000 a month.

Our approach to minicomputers
also said that a computer must be
approachable. Meaning easy to
install. Easy to use. And small
in size.

With the DECSYSTEM-20, this
approach meant giving you a
full-scale general purpose system
that installs like a dedicated mini.
A sophisticated machine that

be run interactively by just about
anyone. Allin a package that takes
up about a fraction of the space
required by other machines of
similar performance.

But, to create a DECSYSTEM-20,
we also took the same approach
to computing that’s made us the
leader in large-scale interactive
systems for the last eleven years.

That approach says a computer
should offer you the kind of power-
ful software that will give you
not simply everything you expect
in a big system, but everything
you need.

With the DECSYSTEM-20 this

November, 1976
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Ittooka Iarge-scal

STEM-20.

e computer company

to offer software this powerful.

approach meant giving you a
system with: Powerful, reliable
multi-stream batch. Interactive
capability to run up to 64 concur-
rent jobs. Complete higher-level
languages including FORTRAN,
COBOL, APL, BASIC PLUS,
ALGOL, IQL, and CPL. A true
demand paged operating system
with large user address space for
fast throughput. Six megabytes
I/O bandwidth. Six megawords
per second. ECL logic. A Data

Base Management System. A Busi-

ness Instruction Set. High system
availability. Ease of conversion.
Its own front-end mini for diag-
nostics and to run the peripherals

DATAMATION

Up to 1.2 million bytes of core
memory. And up to 1.4 billion
bytes of high-speed, on-line disc
storage.

All of which is how the
DECSYSTEM-20 combines the
best of the big systems with the
best of the small.

DECSYSTEM-20.

It had to be Digital's.

ilglitlall

LARGE COMPUTER GROUP

Bridging the gap.

CIRCLE 38 ON READER CARD

[ Please send more information on
the DECSYSTEM-20.

[0 Please have a sales engineer
contact me.

" NAME

TITLE

COMPANY

ADDRESS

CITY

STATE ZIP

TELEPHONE

Send to: Digital Equipment Corporation,
Large Computer Group, 200 Forest St.,
Marlborough, MA 01752.

Tel. 617-481-9511 ext. 6885. Ds |

b4
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NEW CAPABILITIES IN PLOTTERS . TEKTRONIX 4662

“Asthefirst
interactive small plotter,
itwas the only

intelligent choice.”

‘Problem: Until now, no The 4662 is the first smart N S

- buy among 11”x17" flatbed The 4662 contains its own character
small plotteF cou.ld plo);ters Itsg digital desian and generator, alpha rotation, and page
carry on an intelligent : g g scaling, thus minimizing support
conversation vector generation offer excep- software. Proven graphic and plotter

* ) . tional accuracy and repeatabil- software is provided by Tektronix.
Because most B-sized ity without drift or slidewire dirt
plotters have been pretty build-up. Its 1600-byte buffer .
much the same: slow, unreli- lets the host work while the Tektronix, Inc.
able, and dumb. Even with- 4662 plots ... at speeds up to  Information Display Group
large off-line plotters you can 22 ips. . P.O.Box 500
wait hours, even days, for re- It's the first B-sized Beaverton, Oregon 97077
sults... and if there’s a plotter with graphic Tektronix Datatek NV
mistake—startover. input. Digitizing capability PO. Box 159
. ' .y and built-in joystick mean Badhoevedorp, The Netherlands
Solution: Tektronix ) . S h s
new microprocessor- you can input corrections  gizg """
P . in seconds, experiment :

based.4662' F?r In- with designs, and run off : 1
teractive plotting, page  camera-ready copies :
scaling, digitizing, and practically as fast as you ' - B

s i abi i

camera-ready output. load paper.

; y Bip V
Just $3995. It’s plug-to-plug T 2
T compatible with virtually e 466 .
e any RS-232 system... from

minis to mainframes. You Plug it in.

can plot circles around any

other B-sized plotter, for about lt Speaks for |

the same price as the competi-

tion. For a demonstration, call - itself.

your local Tektronix Sales
Engineer, or write: -

|
TEKTRONIG
| '
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source data

SOURCE DATA provides information
on books, courses, references, reports,
periodicals, and vendor publications.

(Books and Book Briefs will be found
in the special book supplement on p.
121 of this issue.)

Computer Abuse Reports
A number of reports on computer

abuse based on research carried out at
srI for the National Science Founda-
tion makes for interesting and useful
reading. The problem is defined in
Computer Abuse Assessment by Donn
Parker ($5, 34 pp.) and a profile of
perpetrators and vulnerable functions
and locations are discussed in Comput-
er Abuse Perpetrators and Vulnera-
bilities of Computer Systems, also by
Mr. Parker ($5, 27 pp.).

Susan Nycum has written three re-
ports on the legal aspects of computer
abuse: Criminal Sanctions Under the
Privacy Act of 1974 ($5, 22 pp.), The
Criminal Law Aspects of Computer
Abuse: Applicability of the Federal
Criminal Code to Computer Abuse
($6, 33 pp.), and The Criminal Law
Aspects of Computer Abuse: Applica-
bility of the State Penal Laws to Com-
puter Abuse ($6, 30 pp.).

Ms. Nycum has also written a report
touching on an important legal issue,
Legal Protection of Proprietary Rights
in Software ($7, 118 pp.). All six re-
ports may be purchased for $30, or
individually; send check to Allison
Brandt, Bldg. 300, STANFORD RESEARCH
INST., Menlo Park, Calif. 94025.

Interactive Computing

Interactive Computing Directories, a
200-page loose-leaf publication, is “the
only comprehensive directory available
today for users of remote computing.”
It is divided into three sections: data
base systems, financial modeling lan-
guages, and company profiles and se-
curity precautions. Detailed informa-
tion on more than 40 companies offer-
ing remote computing services is in-
cluded. A bimonthly newsletter, Inter-
active Computing, contains new up-
dates and is available with membership
in ATSU along with the directories.

November, 1976

(ATSU, a two-year old nonprofit associa-
tion, has over 1,200 members.) Sub-
scription: $60. ASSN. OF TIME-SHARING
USERS, 75 Manhattan Dr., Boulder,
Colo. 80303.

Dp Solutions
A monthly supplemented desktop

reference service, Datapro EDP
Solutions, provides documented an-
swers to day-to-day problems confront-
ing the dp manager. Technology prob-
lems, systems development administra-
tion, operations optimization, stan-
dards implementation, procurement
criteria, etc., are covered. The loose-
leaf reference is written on a manage-
ment rather than on a technical level,
and user ratings of a wide range of dp
products are included. Detailed sup-
plier and association directories are
part of the service, and the 14 sections
are cross-indexed for ready reference.
The annual subscription to the ser-
vice includes two loose-leaf volumes,
monthly supplements and newsletters,
and use of Datapro’s dial-up inquiry
service. Charter subscriptions: $190
(regular rate is $230), and a 30 day
trial subscription is available. DATAPRO
RESEARCH CORP., 1805 Underwood
Blvd., Delran, N.J. 08075.

Security and Privacy
Proceedings of the Computer Security

and Privacy Symposium sponsored by
Honeywell Information Systems April
6-7 at Scottsdale, Ariz., (See May, p.
180), contain 15 papers by national
authorities, including Donn Parker
and Robert Goldstein. The latest think-
ing on security techniques involving
data encryption, hardware, and soft-
ware are represented by three presenta-
tions. Price: $10. Computer Security
Manager, Mail Station B-19, HONEY-
WELL INFORMATION SYSTEMS, P.O. Box
6000, Phoenix, Ariz. 85005.

Risk Insurance

The 78-page Executive’s Handbook on
Business Insurance contains much use-
ful information to help each company
evaluate its risk exposure and the right
kind and amount of coverage needed.
Divided into problem-oriented chap-
ters, special risks in computer and dp
operations is featured, along with
damage to property (both on and off
premises), business interruption, cov-
erage for liability to others, and tax
implications of the insurance program.
Price: $35 ($15 to members). Dept.
111, RESEARCH INST. OF AMERICA,
Mount Kisco, N.Y. 10549.

NCC Proceedings

The 1,082-page Proceedings of the
1976 National Computer Conference
held in New York City in June con-
tains 136 papers on specific topics in
three broad areas: Computers and
People (privacy, security, computer
abuse, EFTS, computer graphics, medi-
cine and health care, etc.); Systems
(design, microprocessors, minicomput-
ers, system management and planning,
etc.); and Science and Technology
(computer architecture, data base
systems, large scale networks, pro-
gramming languages, artificial intelli-
gence, etc.). Price: $50 (50% dis-
count to members of AFIPs Constit-
uent Societies if order is prepaid).
AMERICAN FEDERATION OF INFORMA-
TION PROCESSING SOCIETIES, INC., 210
Summit Ave., Montvale, N.J. 07645.

IEEE Standards

The 1976 32-page 1EEE Standards Cat-
alog lists over 350 standards publica-
tions, including American National
Standards, and provides ‘a subject in-
dex. Test methods, practices for elec-
trical installations, units, definitions,
graphic symbols, and applications
methods are covered. Some new and
newly revised publications on graphic
symbols, metric practice, and instru-
mentation interfaces are also listed.
THE INST. OF ELECTRICAL AND
ELECTRONIC ENGINEERS, INC., New
York, N.Y.

FOR COPY CIRCLE 201 ON READER CARD

Time-sharing Services

Growing customer sophistication is re-
sulting in increased questioning of the
time-sharing price/performance equa-
tion, and technology now affords the
dissatisfied user with economically
feasible alternatives to continued re-
mote computing services. These two
factors are impinging upon the market
for time-sharing services, which totaled
to about $640 million in 1975. A 204-
page report analyzes the market and
forecasts industry trends. Features of
ten time-sharing leaders are examined
in detail, and user interviews empha-
sizing areas of concern are analyzed.
Price: $650. FROST & SULLIVAN, INC.,
106 Fulton St.,, New York, N.Y.
10038.

Planning for Decentralization .

Centralization: “To Be or Not To Be?”
is an 18-page portfolio which examines
the strategies of centralization and de-
centralization. It cites case histories
and suggests organizational options.
The portfolio is part of .the monthly
updated Auberbach Data Processing
Management information service.

AUERBACH PUBLISHERS INC., Penn-
sauken, N J.
FOR COPY CIRCLE 202 ON READER CARD
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Front End Evaluator

The subject of data entry (data con-
version, data input, and data control)
is covered by the 135-page loose-leaf
manual, Front End Evaluator. Topics
include workload analysis, cost analy-
.sis, data entry controls, and improve-
ment planning. Cost effective tech-
niques related to the control of data
input are emphasized. Price: $95.
FAIM TECHNICAL PRODUCTS, INC., Box
1013, Melville, New York 11746.
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Microprocessor Systems
Application notes describing the use of
logic-state troubleshooting instruments
to analyze popular microprocessor sys-
tems of various vendors are offered.
Included are the National Mp and
sc/mp, Intel 4040, 4004, 8008, 8080,
Fairchild F8, and Motorola M6800.
Charts and schematics help describe
the operation of each microprocessor,
and separate sections discuss pin as-
signments, probe and pin connections,
analyzer control settings, interpreta-
tion of the display, mapping, viewing
address and data, and display interpre-
tation. HEWLETT-PACKARD cCoO., Palo
Alto, Calif.

_ FOR COPY CIRCLE 203 ON READER CARD

Distributed Dp

‘An overview of the concept of distrib-
uted processing is offered in the 24-
page booklet, Distributed Data Process-
ing. Details of this vendor’s approach
to providing distributed processing
networks with its series of expandable
“convenience” computers are given.
Case histories, illustrations, and a glos-
.sary complete the picture. WANG
‘LABORATORIES, INC., Lowell, Mass.

FOR COPY CIRCLE 204 ON READER CARD

Financial Dp Service

A booklet describes this company’s fi-
nancial dp service om; its nationwide
teleprocessing network. The service is
based on a fully integrated financial
accounting system, AUTOCOUNTANT,
and a financial modeling system,
AUTOPLAN. Modules in AUTOCOUNTANT
include general ledger, accounts receiv-
able/sales analysis, accounts payable,
and fixed assets accounting (payroll
will be added later). Each module can
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neered, heavy duty,

be used as a separate system, but
greater. benefit can be gained with use
of shared common master files. The
subscriber pays only for the number of
update transactions and the number of
reports printed,

The AuTOPLAN provides up to 1,500
rows and columns for data for use for
calculations to evaluate the model.
Costs are based on the amount of com-
puter resources used.

Subscribers get training, data entry
forms, user manuals, and manual up-
dates, but is responsible for providing
his own data terminal. MCDONNELL
DOUGLAS AUTOMATION CO., St. Louis,
Mo.

FOR COPY CIRCLE 205 ON READER CARD

Microcomputer Glossary

A 44-page pocket-sized booklet, The
LSI-11 Microcomputer Glossary, con-
tains over 200 microcomputer-related
terms spanning both equipment and
programming aspects of microcomput-
ers. It is intended to familiarize execu-
tives, engineers, and salesmen with
computer related terminology. DIGITAL
EQUIPMENT CORP., Marlborough, Mass.

FOR COPY CIRCLE 206 ON READER CARD

Metal Cabinetry

12-page illustrated brochure de-
scribes this vendor’s capabilities for de-
signing and producing custom metal
cabinets for computers and other elec-
tronic equipment. The company claims
to supply cabinetry that is human engi-

weatherproof,
built to. NEMA or MIL specifications,

. and protected against shock and vibra-

tion. WYLE LABORATORIES, El Segundo,
Calif.
FOR COPY CIRCLE 209 ON READER CARD

Mag Head Poster
A four-panel poster describes the care

and handling required for magnetic re-
cording heads used in digital disc
drives. Of interest especially to large
scale -users of disc storage units, the
poster illustrates this company’s family
of 4000, 6060, and 8080 BPI recording
heads, and 5636 Br1 Winchester heads
and carriages. “Do’s” and “don’ts” are
presented . in 12 photos, and proper
packaging for shipping for service or

replacement are also illustrated. IN-
FORMATION MAGNETICS CORP., Goleta,
Calif.

FOR COPY CIRCLE 207 ON READER CARD

Data Services
A 12-page brochure describes this ven-

dor’s systems approach to maintaining
customer terminals by Termicare, a
support program that - combines na-
tionwide field service with a centralized
terminal diagnostic service. The com-
pany’s 10, 30, and 120 cps teleprinters
and video terminals are supported by
Termicare. WESTERN UNION DATA SER-
VICES C0., Mahwah, N.J.

FOR COPY CIRCLE 208 ON READER CARD

Marine Information .
The Marine Information System gives

worldwide users instant computer ac-
cess to marine industry data. A pocket-
size brochure describes the systems ca-
pabilities, answers frequently asked
questions, and gives specifications on
the data available. MARINE MANAGE-
MENT SYSTEMS, INC., Stamford, Conn.

. FOR COPY CIRCLE 210 ON READER CARD

Intel Technical Library

A brochure describing this vendor’s
technical publications, including sum-
maries of user, reference, and pro-
gramming manuals covering mem-
ory systems, single board computers,
the 4040, the 8080, and the series 3000
microprocessor families is available.
INTEL CORP.; Santa Clara, Calif.

FOR COPY CIRCLE 211 ON READER CARD

Acoustic Couplers

and Modems

The “Bawdy 12” acoustic coupler that
provides ability to transmit or receive
at a data rate of 1,200 bps over stan-
dard dial-up network either acoustical-
ly or with pAA (Bell System data access
arrangement) is described in an illus-
trated brochure. Another brochure de-
scribes this vendor’s line of other
acoustic couplers, modems, and oem
bds (boards). OMNITEC CORP., Phoe-
nix, Ariz.

FOR COPY CIRCLE 212 ON READER CARD

Banking Software

This vendor’s retail banking application
software is described in a 40-page
guide, Proven Programs Handbook.
Products for demand deposit account-
ing; savings and time deposit account-
ing; installment, commercial, and mort-
gage loan accounting; internal funds
transfer, etc., are described. Diagrams
show how a bank can grow from a
batch environment to a totally auto-
mated EFTS environment. THE WEILAND
COMPUTER GROUP, Oak Brook, Ill.

FOR COPY CIRCLE 213 ON READER CARD
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Since its introduction,
the Interrogator 880™
has widened the imagination of
secunty-conscmus organizations
through an amazing array of applications.

It truly has become the industry standard.
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\NTERRCGATOR 880

There is no other access control system with as
much performance and versatility —controlling,
documenting and monitoring the movement of
people and vehicles through specific points from
one location —to anywhere in the world.

With the Interrogator 880, you can literally forget your
security worries. You can be sure every gate, door,
elevator—every entry and exit—in your office building,
factory, high-rise, whatever and wherever peqple come
and go, is adequately protected. It's

all done in one simple operation
—through the recording and
monitoring capabilities of the
revolutionary 880.

The Interrogator.880 incorpo-
rates highly sophisticated and
flexible memory retrieval sys-
tems. The Interrogator 880

is versatile. Your system may
begin with a simple installation
— such as monitoring entry
and exit access to the company

parking lot and front door —and thereafter it is field
expandable to meet your growing requirements.

It can record both valid and invalid entry attempts
and reports the reason for denying access. It can
monitor alarms and environmental conditions such

as fire, flood, temperature and noise level.

- QARD

" TOTAL CONCEPT ACCESS CONTROL
CARDKEY SYSTEMS
A DIVISION OF GREER HYDRAULICS, INC.
20339 NORDHOFF STREET
CHATSWORTH, CALIFORNIA 91311
(213) 882-8111/TELEX 651-375
European Manufacturing and Sales Office:
43/45 Milford Road, Reading, Berks RG1 8LG,Engiand
Telephone: 0734 582804 - TELEX: 847733

CIRCLE 14 ON READER CARD

The Interrogator 880 works in conjunction with the
Cardkey Securiti-Card™ which, once issued, need
never be retrieved. Any changes in levels of securlty
are easily programmed through the 880.

Since its introduction, the
Interrogator 880 has been field-
proven by utility companies;
government agencies, data-
processing centers, financial
organizations, the petroieum
industry and many manufac-
turing firms, to mention only

a few. Actually, its applications
are limited only by your own
imagination.

Call or write for a free security
analysis, or send for our brochure.
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Our bright idea.

More computer power
for your dollar.

The SEL 32 family of high per-
formance 32-bit computing sys-
tems offers a balance between big
computer performance and
minicomputer prices. Micropro-
grammable input/output processors,
compatible central processing units,
high-speed memory systems, and
efficient data processing peripherals
make up the hardware elements.
On the software side, operating sys-
tems, language processors, lib-
raries, application packages, and
interactive terminal support bal-
ance the scales. Together, SEL 32
hardware and software provide a
- cost-effective solution to your cur-
rent requirements, with expansion
capability to meet your growth
needs.

The SEL 32/35 is the strongest
price-performer of any 32-bit single
or multiple-CPU system available
today. These computers can be
configured from 64K bytes to 512K
bytes of 900 nsec memory. Re-
sembling its more powerful
brothers, the SEL 32/35 is a com-
plete package, including central
processor with floating-point arith-
metic, memory, chassis, power
supplies, and cabinet.

European Inquiries: 85 bis Avenue Albert ler 92500 Rueil. France. Tel: 967-8314

The SEL 32/55, offered in a vari-
ety of both single and multiple
CPU configurations, can be config-
ured from 32K bytes to 1 million
bytes of 600 nsec memory.

The SEL 32/50 is a single chassis
computer providing the same CPU,
[/O, and memory capability as the
32 /55, but for dedicated applica-
tions. :

Just circle our number on the
Reader Service Card, or call us to-
day. We’ll send you the powerful
story of the SEL 32 family.

SYSTEMS

ENGINEERING LABORATORIES

6901 West Sunrise Boulevard
Fort Lauderdale, Florida 33313
(305) 587-2900

IR
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Display Devices
Display storage tubes, crt’s, and a de-
velopmental electroluminescent flat-
panel display are illustrated and dis-
cussed in a 22-page catalog. In-depth
specifications for military crt’s, high
resolution crt’s, tube-yoke-shield pack-
ages, fiber optic crt’s, and general dis-
play crt’s, with plentiful diagrams, are
given in the first section. ‘
Characteristics, ratings, and dimen-
sional diagrams for standard and high
contrast electrostatic-deflection tubes
as well as magnetic-deflection tubes
appear in the second section. And the
third describes the flat, thin-film-tran-
sistorized panel designed for data dis-
play in applications with size, weight,
or power-dissipation limitations. WesT-
INGHOUSE ELECTRIC CORP., Industrial
& Government Tube Div., Horseheads,
N.Y.
FOR COPY CIRCLE 214 ON READER CARD

Microproces_sor Controller
The Eptak microprocessor controller

system is designed for process control,
machine control, and other applica-
tions calling for advanced program-
mable control. An illustrated brochure
gives details of major components of

the system, including the processor, crt
programmer, and peripheral interfaces.
Capabilities for data entry and display
via pushbutton modules are also in-
cluded. EAGLE SYSTEMS INDUSTRIAL
CONTROLS DIV., A Gulf + Western
Manufacturing Co., Davenport, Iowa.

. FOR COPY CIRCLE 215 ON READER CARD
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Management Skills for Women
A 3-day seminar on the elements,

functions, and activities of manage-
ment, designed specifically for women
with supervisory and managerial po-
tential, is scheduled for four cities:
San Francisco (Nov. 15-17), Atlanta
(Nov. 29-Dec. 1), Washington, D.C.
(Dec. 1-3), and New York (Dec. 8-
10). Price: $495 ($395 per person for
groups of two or more). ADVANCED
MANAGEMENT RESEARCH., 1370 Ave.
of the Americas, New York, N.Y.
100109.

IAT Courses
A number of 3-day courses are sched-

uled. Effective Analysis and Design of
Information Systems will be held in

[
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based manufacturer.

THE SUNSHINE STATE

OFFERS HIGHER PROFIT |
POTENTIALS TO ELECTRONIC
PRODUCTS MANUFACTURERS
THAN ELSEWHERE IN THE

R

Florida’s substantial labor
and operating cost advantages,
plus ready access to the markets of
the United States, Latin America and
the world, combine to offer a unique
profit opportunity for a Florida-

QS

Before you make any decisions
regarding your business, this new industry
study documenting Florida’s position
should be reviewed carefully.

To get your copy of Florida Profit Potentials
in Electronic Products Manufacturing, write or call:™

. Joe Hennessy, Director :

‘ ‘ Division of Economic Development

‘ Florida Department of Commerce
a 107 W. Gaines Street, Room 103D

WE'RE MORE THAN SUNSHINE (Sus/355%; §iorda 32304

CIRCLE 94 ON READER CARD

32

Alexandria, Va. (Dec. 1-3) and San
Francisco (Jan. 17-19). Distributed
Processing with Minicomputers is
scheduled for New York (Dec. 13-15)
and Bethesda, Md. (Jan. 24-26).
Computer Operations Management
will convene in New York (Dec. 8-10)
and Bethesda, Md. (Jan. 10-12). Oth-
er courses are Structured Design in
New York (Dec. 6-8) and Washing-
ton, D.C. (Jan. 10-12), Advanced
Programming Techniques in San
Francisco (Dec. 15-17) and New
York (Feb. 2-4), and Data Base Struc-
tures and File Organization in Wash-
ington, D.C. (Dec. 1-3) and Houston
(Jan. 12-14). Price: $460 ($485 if
invoiced). INST. FOR ADVANCED TECH-
NOLoGY, 6003 Executive Blvd., Rock-
ville, Md. 20852.

Payroll Systems

A 2V -day course covers creating an in-
house payroll system, buying a payroll
software package outside, and process-
ing through a bank or outside service
bureau. Techniques, approaches, and
pitfalls will be emphasized. To be held
in Pasadena (Nov. 17-19), Atlanta
(Dec. 15-17), New York (Jan. 10-12)
and San Francisco (Feb. 2-4). Price:
$415 ($360 for AMA members); team
fees available. AMERICAN MANAGEMENT
ASSNS., 135 W. 50th St., New York,
N.Y. 10020.

Records Management

and Micrographics

A home-study course, Records Man-
agement and Micrographics, covers
records automation, microforms, coM
(computer output microfilm), and
copy duplication. The course consists
of four modules: general concepts,
problems, and techniques; classifica-
tion systems and manual filing; micro-

.graphics (systems, hardware, and soft-

ware); and supplementary questions,
problems, and projects, Price: $49.95
($39.95 to members of Administrative
Management Society, International
Word Processing Assn., and Office Mi-
crofilm Management Assn.). ADMINIS-
TRATIVE MANAGEMENT  SOCIETY,
Willow Grove, Pa. 19090.

U

: “”\\Vh':‘ v e s e
[eniocicals

U8 SRS |

R

Computers & Industrial
Engineering :

A new international quarterly, Com-
puters & Industrial Engineering, pub-
lishes research articles on computer
applications in industrial engineering.
Theory, methodology, policy and/or

DATAMATION
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maintains more
computers now than
when GE made computers.

The reason: I&SE now services
computers of other makes.
 Moreover, 1&SE is offering its
-~ worldwide computer service
network to OEM’s and compu-
ter manufacturers who need
a ready-made service
¢ organization.

' The advantage: |I&SE experi-
=1 ence. I&SE computer service
" engineers are systems
oriented. They're experts at making your entire system
work, including the computer.

For full information, phone I&SE’s Manager-Computer
Service, (602) 264-1751, or write General Electric Co.,
Section 950-17, Schenectady, New York 12345.

Who'’s maintaining
your computer system?

RKINSTALLATION AND SERVICE ENGINEERING DIVISION

GENERAL & ELECTRIC

November, 1976




Buy protection.

34
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Or else.

Or else when the power fails, your computer
can lose its mind, its memory...and your data.
But an Elgard Uninterruptible Power System
can give your computer-all the protection it
needs—up to several hours of back-up time,
plus continuous isolation from line spikes

and transients. Elgard models are available in
0.5KVA through 40KVA capacities.

You'd better buy protection. Get in touch
with us for complete information. Before your
computer is rubbed out. Elgar Corporation,
8225 Mercury Ct,,

ELGAR::=
California 92111,

Elgar also is a leading pro-
ducer of AC Line Condition- Phone (71 4)

ers and AC Power Sources. 9565-1155. |

CIRCLE 93 ON READER CARD

source data

the philosophy of computer applica-
tions in industrial engineering are ad-
dressed by the contributions. Dr.
Hamed Kamal Eldin, professor at the
Oklahoma State Univ. School of In-
dustrial Engineering & Management,
Stillwater, Okla., is the editor. Sub-
scription for libraries, research estab-
lishments, and other multiple reader
institutions: $60. (Reduced rates avail-
able to individuals.) PERGAMON PRESS
LTD., Headington Hill Hall, Oxford
OX3 OBW, England. %

Dialogue

“Mighty machine, I have returned,

Though my last offering was spurned.

You, whom I thought to have
befriended,

You read my job, and then abended.

“Ungrateful wretch, I made you great,
And raised you to your high estate.

And reckless, burned the midnight oil, -
Through long man-centuries of toil.

“Once absolute I used to pour,

Into your reader’s gaping maw,

And when you said this would not do,
In BAL I wrote for you.

“Control cards now you did request,

Which to supply I did my best,

Though no one knew what they
were for, .

Just that you always wanted more.

“Ascii, Ebcdic, BCD,

Cobol, Fortran, RPG,

Into your readers I've supplied,
And still you are not satisfied.

“For if to you twelve jobs I send

One half will loop, while six abend.
What I submit, you soon reject,

Why can’t you treat me with respect?”’

Then answered him the Great
Machine:

“The junk you send I've often seen.

To find a worse mess can’t be done,

(always excepting PL/1).

“Your errors, never mind how slight,
Why should I have put them right?
Despite your curses, I'm your tool;
It’s not my fault if you're a fool.

“I have important things to do—
Production and time-sharing, too,
Data base, communications,

And other gainful occupations.

“No space or time I'll waste on you
Who never think before you do.

- See, your programs bombed once more,

So here’s your dump, and there’s
the door!”
—David H. H. Diamond
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If you’re designing a system to run NonStop™=

¥
/

stop!

Don’t Tie Your Terminals To A Single Processor Banks, distributors, credit card processors,

System—Give Your Customers Tandem
NonStop™ Performance!

The Tandem 16 is a true multiple processor system
that won’t shut down with component failure. Any
failure that occurs can be repaired without shutting
down the system; and, a failure in one module will not
contaminate data in another module or cause
deterioration in the data base.

The diagram illustrates Tandem modularity and how

multiple processors can be added to increase

~ capacity as needs grow. Existing hardware and
software are retained, and additional processors can

be added without interrupting system operation!

RIVANI

transportation companies—anyone needing
uninterrupted on-line transaction processing will
be delighted with the Tandem 16 NonStop system
performance and economy. Someday, all on-line
transaction processing will be handled by multiple
processor systems that won’t shut down! Someday is
today! Tandem is doing it right now, with multiple
processor systems starting under $80,000.

Tandem Computers, Inc., 20605 Valley Green Drive,
Cupertino, Ca 96014, or Tandem Computers, Inc.,
GmBH Bernerstrasse 50A Frankfurt 56, Germany.

Call Sam Wiegand, VP Marketing, at 800-538-9360
for more information about the computer that
won't shut down!

o)

=\
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Acomplete, integrated sys- 4
tem for business. Express™
is a complete, integrated
business computer system
with extensive peripheral sup-
port. Its got an incredibly com-
prehensive set of software, buitt
around a multiprogramming

" virtual memory operating sys-
tem. It's flexible, expandable and
gives you full upward and downward software
compatibility from one Express configuration
to another.

More power for less money. Express has
the best price/performance ratio on the market.
Microdata’s user microprogramming lets you
tailor our system to create the most powerful
minicomputer in the world for your application.
And comprehensive multiprogramming capa-
~ bilities enable each of 32 independent users to
use the system for his own individual needs.

Express speaks your language. You can
program in COBOL, FORTRAN IV, scientific BASIC
and EPL. EPL stands for Express Programming
Language and is based on PL/1. lt gives you com-
plete control of Express system resources. EPL
is so efficient and so easy to use it can cut pro-

That's the quantity-one list price of Express i
(printer not included). This system is designed
for low cost entry and applications requiring

up to 8 terminals. Express Il, with a quantity-one
list price of $27,650, provides maximum
capability and expandability.

gramming costs dras-
tically all by itself.
Save the old and
. protect the new. Exten-
\\ sive high-level language
/4 * capability and user micro-
programming let you get
into a new Express system
without throwing away old
software. And because micro-
programming can make your system hardware
totally unique, your new software will run only on
your system. Proprietary software doesn't get any
safer than that.

Express is the way to go. With Express,
you can develop a whole line.of minicomputer
systems for a variety of applications. You can offer
low cost. Stack architecture implemented in firm-
ware. Fast 1/0 throughput. And a list of other
features that reads like an OEM wish-list.

There’s only one way to get there. Con-
tact Microdata for the complete Express story.
Microdata Corporation, 17481 Red Hill Avenue,
Irvine, CA 92714, PO. Box 19501, Irvine, CA 92713.
Tel.: 714/540-6730.

TWX: 910-595-764. Microdata

Express route to business.

Circle for Inmediate Need 36 and for information Only 37 on Reader Card.
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COBOL with ISAM

wF

LopwWme

6-“ 10
GG

RN AN
ST

If you've got the business application,
Interdata’s got the COBOL. Right now.
In stock. Field proven.

We've packaged our ANSI X3.23—1974
COBOL/32 with ISAM —an enhanced
file management system which works
with COBOL for a wide range of com-
mercial data base applications.

The rich array of ISAM (Indexed
Sequential Access Method) utilities pro-
vide for the allocation and dedication of
up to 32 contiguous files on each of 32
different disc volumes. COBOL acts as
the data description and manipulation
language. And maximizes transportabil-
ity while providing interprogram com-
munication with FORTRAN, CAL assem-
bler and other COBOL programs.

Interdata COBOL/32 with ISAM has
been working for more than a year at a
variety of sites. Such as one of the larg-

-estbanksinthe U.S. A major retail chain.

Alarge hospital group.

For your business application needs,

run our COBOL/32 with ISAM. Write or
call for documentation...or immediate
delivery. Our toll-free number is: (800)
821-7700 Ext. 331. In Missouri, call (800)
892-7655 Ext. 331.

©
TN ERIDATTA®

~ Interdata, Inc.

Subsidiary of PERKIN-ELMER
Oceanport, N.J. 07757
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Graphic hardcopy output from IBM systems:
the Plotmaster' makes it a reality,

If you have an IBM System
360/370 computer operating
under DOS, OS or VS, you know
what a nightmare it is to get
graphic hardcopy output.

That's why the Gould Plotmaster
Systems are like a dream come
true. They deliver crisp, high
quality graphics output from the
computer, with no intermediate
processing steps. They also work
at incomparably fast speeds,
without demanding additional
system resources. No hours or
days of waiting as when you use
a slow pen plotter attached to
the computer. No waiting for
post-processing film development
and blow-up as when you use
graphic microfilm units. '

b,
P\
s,
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not a dream.

Plus, Plotmaster Systems are
economical as well as efficient.
Initial and recurring costs are
surprisingly low. And fast turn-
around and high capacity adds
up to additional savings.

Plotmaster Systems have three
major components. Efficient and
flexible graphics software. A
Gould electrostatic printer/plotter
that you can tailor to your exact
application. And hardware to link
the two—an on-line controller, or
a tape drive for off-line operation.

In addition to this basic
package, specialized software is
available for business, scientific
and engineering applications. Full
printing capability is optional.

Let us tell you more about the

fast, powerful, versatile Plotmaster
Systems. They can be purchased
or leased and are supported by
Gould's specially trained service
force.

For a free brochure, write
Gould Inc., Instrument Systems
Division, 3631 Perkins Ave.,
Cleveland, Ohio 44114, Or Gould
Advance Ltd., Raynham Road,
Bishop Stortford, Herts, United
Kingdom. Or call Gould toll-free
at (800) 325-6400, Ext. 77. In
Missouri: (800) 342-6600.

o
\

N

The product development company
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39



XPORT & IMPORT

CABLE &WIRELESS

Exporting. Importing. These things are the lifeblood of
worldwide trade. And basic to this question of exports and
imports is communication —communication, which, throughout
the world, is the business of Cable & Wireless. In the Caribbean,
the Middle East and the‘Far East, communication depends very
much on Cable & Wireless. When a man there sends an urgent
telex...or watches aTV programme bounced from a satellite
in space...orrings across the world to say “I'l be home
tomorrow’.. he’s a customer of Cable & Wireless. We devise
specialised systems to link people

nationally or internationally. @CABLE &
Cable & Wireless is part of WIRELESS

every one’s life. Keeps you in touch with the world.

U.S. Office: Cable & Wireless (NYK) Inc., Graybar Building, Suite 2020, 420 Lexington Av., New York 10017. Tel: 212-889-9020. Telex: 12094.
Head Office: Mercury House, Theobalds Road, London, WC1X 8RX. Tel: 01-242 4433. Telex: 23181.

40 ‘ CIRCLE 6 ON READER CARD DATAMATION



Four problems in Data Processing Documentation
...and how Wright Line’s New

Documentatlon Handling System
helps you solve them...

’I The many different sizes and shapes of documen-
tation ... manuals, computer reports and listings, flow

charting and layout forms, punched cards and even

magnetic files . . . don'tfit properly into conventional

office equipment.

) Reference documentation should be at your
) fingertips. Existing equipment does not recognize
both a filing mode and a reference mode.

J) Various documentation that is used together should
%y be filed together. Even special purpose equipment
doesn t allow you to intermix different sizes and shapes.

A] Documentation moves physically from place to

1 place; in systems, programming, operations and
user departments. Existing equipment does not provide
total compatibility at all locations.

DOCU-MAIE"

Documentation Handling System provides
the answer to these problems and gives you
the tool you need to organize and control
your D.P. Documentation System.

With its new center hook hanging.concept,
Wright Line’s documentation handling system pro-
vides hanging cartridges for software, hardware and user
manuals; hanging cartridges for print-out reports and
listings; hanging binders for user output reports and
hanging folders and document holders for every size and
shape of documentation including cards, microfiche, flow
charts, layout forms and project correspondence. And,
each device fits interchangeably into all equipment in the

e line. You can choose from a wide variety of

| equipment designed for both filing mode and
' 4 reference mode use. The line is so complete
you can configure work station and library
environments to your exact needs from the
ground up or add new organization and con-
trol by combining elements of this new
system with your existing furniture.

Get complete details on this exciting new way to organize
and control your Data Processing Documentation System.
Circle the readers’ service number or write today

Wright Line Incorporated,
160 Gold Star Boulevard,
Worcester, Mass. 01606.

LINE

Offices and representatives in principal cities throughout North America
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A lot of computers
offer multi-level batch
processing, or RJE,
or realtime, or
interactive timesharing.

But only

offers all of it,
concurrently.

Only Harris delivers multi-use concurrency.
Our high performance S100 and S200 packaged
systems, combined with our responsive VULCAN
operating system delivers simultaneous compute
services to each user. As well as simultaneous
individual user access to the system.

The S220, shown here, is packaged around
the most powerful CPU in the industry. Dozens of
benchmarks, including Whetstone, prove the
S$100/5200 series superior performance. The
S220is one of 6 packaged systems available today,
starting at $85,000. All operate with COBOL,
FORTRAN, BASIC, RPG II, FORGO, SNOBOL,

HARRIS

and extended BASIC. And all 6 in the series
deliver multiple RJE, multi-level batch processing,
multiple interactive timesharing, and real-time
processing...all at the same time. If your need is
distributed processing, time-sharing, data base
management, or any kind of multi-use concur-
rency, benchmark the $100/5200 packaged
systems.

Only Harris gives it all to you, concurrently.
Write Harris Computer Systems, 1200 Gateway
Drive, Fort Lauderdale, Florida 33309. Europe:
Techmation N.V., Gebouw 105/106 Schiphol-Oost, |
Netherlands.

_/'L/'L/'lh COMMUNICATIONS AND
w INFORMATION HANDLING
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Rate Charting

by Terry R. Snyder

R

Excellent for spotting trouble before it happens, these two-dimensional
charts give a complete picture of actual and planned production paths for
software projects of all sizes.

A ready inference from case histo-
ries of software development is that
conventional methods for monitoring
the status of large software projects
have not been adequate. Contributing

to this inadequacy have been: (1)
overly optimistic status reporting by
programmers, (2) role conflicts be-
tween first-line supervision and man-
agement, and (3) inadequate status

Status as of March 15, 1976

; Jan. Feb. Mar. Apr. May Jun. Jul,
DATA REDUCTION ‘ :
i‘ Coding I::L—_:j

u [

. Stand-Alone Testing

. Integration Testing

OPERATIONS

Q0

Design

Coding

Stand-Alone Testing

. Integration Testing

I

Key: <> contractual milestone

D work completed

Fig. 1. A Gantt chart is useful for assigning production schedules, but a drawback is
that on any particular day it is unclear whether a speécific task, which may proceed
at a nonlinear rate, is on schedule or falling behind. Such bar charts are then of little
use for warning managers of potential problems.
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determination techniques by software
management.

The adaptation of proven engineer-
ing management methods to software
engineering has been slow. One of the
oldest techniques involves the use of
one form of bar chart, sometimes called
the Gantt chart after its originator.
These charts—one is shown in Fig. 1—
are commonly used to monitor the
time-oriented relationships between
computer program packages where a
program package is any convenient
grouping of modules—usually custom-
er oriented.

Although the bar chart is an excel-
lent tool for project planning, a few
critical failings are associated with us-
ing it to indicate status and to provide
effective project control. For example,
in Fig. 1, the “percent completion” for
the coding activity for the data reduc-
tion (shown by the shaded portion of
the line) could be either behind or on
schedule. Does such a deviation imply
problems with planning and schedule,
or simply that the completion rate for
the coding task is nonlinear? To com-
bat this uncertainty, the alternative
that is generally used is simply to label
the chart, “deviation from plan”; if the
shaded activity line significantly lags

- the current date, problems are definite-

ly indicated. Unfortunately, it is gener-
ally not evident which of the two pos-
sibilities is meant, and it is time con-

DATAMATION




suming and inefficient to interpret sev-
eral pages of lower-level bar charts to
determine where one really is on the
overall plan. After the production as-
signments are made then, bar charts
rapidly lose their effectiveness.

Rate charting
To overcome these inadequacies, the

Computer Programming Laboratory
(crpL) at Hughes Aircraft, Fullerton,
California, has developed a technique
called “rate charting.” The rate chart
provides more information than the
bar chart by displaying a graphic rep-
resentation of status and rate of prog-
ress,—and in two dimensions instead of
one. This is.depicted in Fig. 2. The
chart shows actual software status with
dashed lines compared to representa-
tions of the expected completion time
path in solid lines for each phase of a
software development cycle.

The rate charting technique was de-
veloped for use on large software proj-
ects (50K to 250K instructions) in
response to the often asked questions:
How did we do this week? Did we lose
ground? Are we making up for previ-
ous slips? Are hot spots developing?
Experience within cpL has shown that
rate charting is ideally suited for any
software project that involves a signif-
icant number of elements (e.g., 200
modules). However, the technique has
been used equally well to monitor a
one-progammer, one-month, 15-mod-
ule effort. o

CPL, an organization of about 225
software engineers, programmers, and’

support personnel, is responsible for
the development of real-time computer

November, 1976

programs that support the systems pro-
duced at Hughes’ Fullerton facility. All
product lines have in common the use
of large embedded computer systems
that are developed concurrently with
processors and/or peripheral devices
and sensors. Additionally, the software
is developed in an engineering environ-
ment where the design of the system is
often changing during the development
phase, a situation which challenges
skillful software implementation and
management techniques.

We have successfully used rate
charting since January 1975, when it
was first applied to an Air Defense

Ground Environment System which
required the production of 250,000 in-
structions. An improved version is cur-
rently in use on a towed array sonar
system requiring the production of an
estimated 240,000 new instructions.
The technique has been well ac-
cepted. The “selling” job to software
management was quite easy because
(1) the technique was fully described
in the Programming Notebook at the
beginning of the project, (2) a seminar
to introduce rate charting was held for
all personnel, both supervisors and
programmers, and (3) sample rate
charts from an earlier project were
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LEGEND:
700 Planned e
T 7T T Actual p— K
- i
600 P S BV P
-] iy /]“,‘ I§:‘W /
$ s/ S @/ /
e 500 & A ) ,‘ﬁf K
3 g § T
(&) A e\; ",‘ Ow"j‘ § ,
NS . / i ;
£ w0 g, 8 Y
E} Yy Ky g N
.8 S’, X WSy ~ S
Q Qi iy >
2 g, & Ny g/
s 300 s 1 S /: o 5 L/,
g o /g9 NN ey
¢ e s/ FER -
E 200 Y & vy &
= SO fooln S
7 <§9 [t iy 7
100 ad C;% ! / 2 fv ‘ ’#“
R % VA
T 7. o y
= Z i ", B
N D|J F M A M J 4 A S O N D l T F

1975

1976 1977
Fig. 2. The two-dimensional rate chart gives a full picture of the actual path for cod-
ing as well as the planned production path. By the slopes of the paths and their

intersections, the rates of progress can be

determined and poténtial trouble spots

quickly discerned. Besides being an extremely useful indicator of status and progress
of software projects, the rate chart gives a visual developmental history of those

projects.
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RATE CHARTING

presented.

As shown in Fig. 2, the representa-
tions can be linear or nonlinear. The
rate chart shows. production rates as
well as start and end planning dates. As
a result, the detailed rate chart pro-
vides visibility for all management lev-
els—including the individual program-
mer, management, and the customer.
By evaluating the slope of the actual
path with respect to the planned path,
a manager is alerted to trends, and can
consider reallocation of resources..If
the actual rate of accomplishment is
-ahead of schedule (planned line) but
converging, a future problem may be
developing. If the actual rate is behind
the planned line and diverging, the un-

deraccomplishment is -increasing and -

need for management action is critical-
ly indicated.

Tool for software management
The most effective tool the software

manager has is eyeball-to-eyeball con-
tact with the performing programmers,
learning firsthand about the problems
and achievements on a regular basis.
But on large projects, or. on those in-
volving many supporting - organiza-
tions, such contact is limited and the
software manager must rely on weekly
meetings and reports for status in-

formation and potential indicators of

trouble. o

Rate charting contributes to ac-
curate weekly status reporting on each
software development phase, indicates
-potential trouble and production
trends, and promotes the involvement
of each supervisory level. As shown in
Fig. 2, the two-dimensional rate chart
includes the planned production path
as well as. the actual path for the cod-

ing, standalone testing, and integration

testing phases. During design, the
modules themselves are being - (1)
identified (named) and (2). described
in the design specification. Both of
these design activities are plotted be-
cause there i$ a difference in the time
and effort involved in the conceptual
design of a module, and in the final
design as reflected. in the specification.
After module identification, planned
production provides a meaningful
schedule. ‘

The rate charting technique can be
applied to the four basic phases of
software development: design, coding,
standalone testing, and integration test-
ing. These phases can be described as
follows:

Design—Design consists of the use

of structured design guidelines, genera- .

tion of Hierarchy Input Process Out-

-put (aI1PO) diagrams, and participation

in structured walkthroughs.
Coding—Coding, including the data
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base, is complete for a module when it
compiles or assembles error-free.
Standalone Testing—Standalone
testing includes both static (param-
eter) and dynamic (assembly) testing.
Integration Testing—Integration
testing starts when all linkages to the
module have been resolved and the
module can be exercised in the system
environment. It is complete when all
test procedures are passed successfully.
In project control, the production
trends are as important as the current
status. It is valuable to be able to deter- -
mine quickly whether or not the cur-
rent production rate is keeping pace
with the planned production rate. If
the effort is currently behind schedule,
will the current production rate allow
you to catch up and complete the task
on schedule, or will you. simply fall
further and further behind? For -ex-

ample, if the slope of the actual rate
path will intersect the slope of the
planned rate path within a prede-
termined period, e.g. two weeks, then
the delayed activity will catch up. If
the intersection will not occur within
the predetermined period, then a prob-
lem of longer duration is indicated and
management handling is needed.

Basic trend indicators are provided
by this analysis of rate charting as fol-
lows: : .

1. Ahead of schedule and gaining/-
holding ground (good news)

2. Ahead of schedule and losing
ground (alert!)

3. Behind schedule and gaining/-
holding ground (acceptable)

4. Behind schedule and losing
ground (alert!)

S. Changes to specification are oc-
curring (alert!)

Project: California Air Defem_s’e
CPP:  Operations ' .
First Line Supervisor: 8 oen Week Ending: S'e/o /.g /974
o No. of Design Coding |[Stand=Alone | Integration
Software- Category Modules | Named | Spec.|Complete [Testing Comp.] Testing Comp.
Active COrreiation 63 ‘8 8 68 2/ i
Passive Correlation 25 25 | 25 20 5
Track Update Monitor 75 75 | 75 174 15
Height - 44 44 | 42 | 4 ¢4
Surveillance Switch Action| 2 27 | 27 27 0
Stmulation 2 27 |27 | 27 27
Simulation Switch Action | 33 33 | 33 33 0
Weapons : 8¢ &/ 114 40 rs
Weapons Switch Actions 35 ‘33 | 33 24 2
Flight Plan ’ 7 7 7 7
Crosstell Incoming /3 /3 I; /3 3
Crosstell Outgoing /75 5 /%5 5 Zs
Manual Inputs 34 &9 1 49 | 43 U4
General Switch Actions 41 41 41 'y 20
Display : |1 49 49 | 49 | 42 4
Display Controller 151|757 (151 | 199 82
TOTAL 758 |758 | 788 | 482 | 254

Table 1. First-line supervisors report the number of modules—more meaningful than
number of instructions—started and completed on a weekly basis, on this module
status reporting form. These data points would be used to make up the rate charts.

Project: Ca///' /4/;' De/}’ﬂ’d

Second Line Supervisor: gy

Week Ending: S ep /3/ /976

Areas Behind and Losi

Areas Ahead of Schedule, but the

ng Ground Slope of Progress Indicates Troublg

) Stand- . . Stand-
Software Category |Design | Code |[Alone | Integration| Design] Code | Alone | Integration
Ae/it'c gurc/al{'an S 6

Table 2. A weekly problem and warning area form identifies trouble areas. The num-

ber of weeks that a particular software category has been “in trouble” at a particular

~ phase of development is. recorded here.
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6. Retrofit to past modules is re-
quired (alert!)

Advantages of rate charting over
other techniques are that: it is inex-
pensive, it produces immediately avail-
able results, both history and status are
illustrated, changes to planned program
can be accommodated without exten-
sive rework, and it promotes the in-
volvement of the first- and second-line
supervisors. The first-line supervisor
collects data and calculates weekly sta-
tus. In his turn, the second-line super-
visor plots the rate charts and generates
problem/warning area information,
when applicable.

All of the reports and charts are
hand-prepared and require no extra
time or effort to generate than is nor-
mally allocated to status reporting.
This process encourages timely ex-
change of status information, discour-
ages hedging on the part of overly op-
timistic individuals, and delineates the
roles of the reporting supervisors.

Another advantage of the rate chart
over the filled-in Gantt chart is that the
production rate plot accurately records
on one standard sheet of paper (82 x
11 inches) how the activity got to
where it currently is. There is ample
room to annotate the rate plot to ex-
plain unexpected dips and rises. This
record serves to remind management
of earlier activities and can indicate
recurring symptomatic patterns.

Normalized units .
As mentioned, the “module” is used

as the common unit during the devel-
opment process, until integration test-
ing where procedure steps are em-
ployed. During design, code, and stand-
alone test phases, small modules (50 to
100 instructions) are produced under
the structured design and structured
programming methodologies. Since the
use of these concepts also tends to
produce a vast majority of modules
with a narrow instruction range,
“number of modules” was selected as
the basic reporting element for devel-
opment phases—a more meaningful
element than the number of instruc-
tions. For instances where large mod-
ules of widely varying size are pro-
duced, the number of modules can be
weighted based upon relative size or
complexity. " _

The complétion of a module is based
on objective “yes” or “no” elements,
which preclude “the 90% syndrome.”
(This syndrome is characterized by the
optimistic programmer who reports
early in the effort that the software is
90% finished; later, the estimate is
80% complete, and still later it drops
even lower.) Credit is only given for
completing a module.

Standard reporting forms
A status reporting form is illustrated
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in Table 1. It is used by first-line super-
visors to report the number of modules
which have been started or completed
on a weekly basis. The first column is
free form, but usually it totals to a
deliverable software package. The soft-
ware categories shown in Table 1 are a
typical subset of a large ain defense
system.

Data base activities, preliminary de-
sign documents and formal reviews,
redesign and recode efforts, etc., are
numbered in whichever phase the soft-
ware development effort is in at the
time. These activities have only an in-
direct effect on the status being re-
ported. If a great deal of rework or
extra activities are occurring, presum-
ably the physical software development
effort will slow down, and hence the
slowdown will be reflected in the
production status. Such occurrences
should be documented so that rate
charting methodologies can be im-
proved before being applied to the next
project.

Utilization of rate charting

Rate charting assists in both the fore-
casting of trouble and the reallocation
of resources. After the data points are
entered on the rate charts, a weekly
problem and warning area report is
used to identify trouble areas. Trouble
areas are those areas which are either
(1) below the curve (behind schedule)
or (2) above the curve (ahead of
schedule) but with a rate of progress
smaller than the planned rate.

As illustrated in Table 2, an indica-
tion of the number of weeks the activi-
ty has been in trouble is entered for
each computer program component.
These values are summed into software
packages for both trouble categories.

The value, of any status reporting
system is lost unless management takes
the time to read and understand what
the report has to say, and then react to
it. By accurately forecasting both be-
hind-schedule and ahead-of-schedule
situations, rate charting provides soft-
ware management with the lead time
to reallocate resources effectively.

Another use of rate charting is the
satisfaction of a customer’s require-
ment for a ‘monthly work-in-process
report. These reports identify the
amount of work accomplished, which
when correlated with the elapsed time
schedule and the manpower expended
provides “earned value” (approximate-
ly the percentage work accomplished
against the plan). Still another use is
the contribution to the Computer Pro-
gramming Laboratory’s historical data
base. Each completed project that has
used rate charting furnishes valuable
historical data, such as weighting fac-
tors for composite computations and
unique percent complete formulas for
application to future projects. This

data is not only helpful in the refine-
ment of the rate charting technique,
but it also aids in accurately bidding on
new projects.

The Computer Programming Lab-
oratory is investigating the desirability
of expanding the method of reporting
during the design phase to allow em-
phasis on certain milestones peculiar to
structured design. According to the -
laboratory’s adaptation of the design
phase, it is divided into three major
subphases: first cut design, intermedi-
ate design, and final design. First cut
design is heavily conceptual, and de-
sign is aided by the requirement to
ignore all hardware, data, system con-
trol, and module internals. In inter-
mediate design, the data base, system
control, etc. are given some considera-
tion, and the top-level design is com-
pleted. In final design, codable modules
are designed, the data base is com-
pleted, the design is packaged for hard-
ware, and Hrpo diagrams are produced.
Since the number of modules is not
firm during the first and second sub-

- phases, another reporting element is

necessary. “Number of iterations”
through the design processes of data
flow chart and structure chart genera-
tion is a possibility.

Summary
Planning and design of software

modules are prerequisites to the im-
plementation of rate charting. How-
ever, planning and design are normal
products of structured design. Rate
charting does not add any overhead to
project management for the project
that has already allocated manpower
for management monitoring. The
effort required to use rate charting is
equivalent to the effort involved in any
good management system, but the
gains in visibility of rate charting pay
considerable dividends to a project. 4

Mr. Snyder is software department
manager for a large towed array
sonar system project, at the Com-
puter Programming Laboratory at
‘Hughes-Fullerton, California. Dur-
ing his ten years at Hughes, he has
been involved in supervision and
design of embedded software for
radar-based air defense systems
for NATO. .
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‘Managing a

Software Emergency

by David Elliot Shaw

Programmers, analysts and software managers are habitually concerned
with the exploration of only those alternatives which seem reasonable.
During a software emergency, such instincts may be dangerous. '

In my weaker moments, all software
engineering efforts seem to me to be
emergencies. Schedules slip; peripheral
devices take unexpected vacations;
middle-aged systems analysts contract
chicken pox. This class of obstacles,
though, appears to be a universal fea-
ture of the profession of data process-
ing management, and is not the sub-
ject here.

This discussion will outline those is-
sues salient to the management of real
software emergencies, which are prob-
ably best illustrated by example:

1. The secret software development
project you have been managing since
July is suddenly elevated to top nation-
al priority for some reason. While you
are personally convinced that holding
the project to a two-month overrun
would represent a significant achieve-
ment, the government wants the sched-
ule cut in half. Price is no object.

2. Your firm is preparing to unveil the
new top of its line of minicomputers at
the forthcoming annual computer
show. Now that the clever cache and
memory management hardware has
been debugged, a fundamental incom-
patibility is revealed between your real-
time operating system and the hard-
ware swapping mechanisms. The oper-
ating system must be modified in three
weeks if your machine is to be demon-
strated along with that of your prime
competitor.

Constraints such as these, which are not
altogether uncommon, place a soft-
ware project in a qualitatively different
category. We may regard such projects
as true software emergencies.

Briefly stated, an emergency soft-
ware engineering situation is one in
which calendar time constraints be-
come so critical as to overshadow the
importance of minimizing the expendi-
ture of available resources.

Why it can’t be done

In many enterprises, severe calendar
time constraints are dealt with in a
straightforward manner: to halve the
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time necessary to meet the milestone,
manpower and material resources allo-
cated to the project are doubled.

The failings of this approach to dp
problems are now well-known: twice
as much computer time is helpful only
if it is being used to code and test the
critical programs, and twice as many
programmers often increase the length
of time required to implement a given
integrated system. In general, once a
software project has been comfortably
staffed and given adequate machine re-
sources, the simple-minded addition of
cpu cycles and programming bodies
will, at best, leave total output un-
changed.

How to do it anyway
The fact remains that, given a large

supply of resources and the freedom to
employ unorthodox methods which
would be considered wasteful in a non-
emergency situation, most software
projects can be accelerated—for a
price.

It must be understood that the tech-
niques described below are not offered
as sound general methods for software
project management, but as exception-
al measures to be employed in emer-
gency situations. These techniques rely
on
1. Decomposition of the project into
artificially small tasks.

2. Parallel execution of multiple
efforts, only one of which will ultimate-
ly contribute to the finished system.

3. Extravagant expenditures of mana-
gerial and supervisory time.

The mechanisms outlined below may
thus be inappropriate for software
synthesis in the non-emergency mode.

When the calendar week becomes
more important than the man-week,
though, emergency software manage-
ment techniques may be extremely val-
uable. Such methods can often allow a
25% schedule compression in return
for a doubled manpower expenditure,
and may cut calendar time in half if
effective staffing is increased five-fold.

During a software emergency, it
becomes increasingly preferable to
have the services of a small number
of extraordinarily powerful program-
mer/analysts, rather than a larger
group of reasonably competent hack-
ers. Particular systems and applications
experience may be less important than
those elusive qualities which seem to
distinguish certain individuals as “super-
programmers.”

Many organizations have a single
preeminent software “wizard.” (As in
the case of Siamese fighting fish, there
are rarely two.) If management be-
lieves your project to be important
enough, you must tear your wizard
away from his favorite compiler and
enlist his dedicated support. Disregard
the question of learning curves entire-
ly. He will be valuable. (I use the pro-
noun “he” for reasons of rhetorical
parsimony; your wizard may well be a
“She.”)

If you don’t have any wizards, rent
some. There are already several soft-
ware contracting firms specializing in
the provision of superprogrammers on
a project basis. Such firms may be able
to complete all or part of your project
for a fixed price in a fraction of the
time required by an in-house staff, or
may provide wizards on a time-and-
materials basis at a cost typically rang-
ing between $20 and $50 per hour.

In such a situation, you will also
need the best machine and systems re-
sources available. A flexible time-shar-
ing system with modern filestructuring
features and a powerful text editor
may alone cut 75% from the expected
project duration. Extensive interactive
use of the development machines is
critical to rapid progress.

Finally, the programming languages
used will have a major impact on over-
all development time. High-level lan-
guages should be used wherever practi-
cal, as much for reasons of controllable
inter-task coordination and system in-
tegration as for the sake of individual
programmer efficiency. In particular,
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the “structured programming” lan-
guages (notably ALGOL, PASCAL, and
their variants) really can effect a stun-
ning reduction in system development
.time,

The critical characteristic of a gifted
emergency software manager is an ob-
sessive concern with functional modu-
larity and parallel development.

The motivation is straightforward:
in order to cram a large number of
productive man-months into a much
smaller calendar slot, the project must
be broken into self-contained, func-
tionally independent, easily specified
subtasks which may be executed in
parallel. Project decomposition deci-
sions made during the initial phases of
system design are thus critical to the
subsequent acceleration.

A successful emergency project de-
composition usually involves wasting a
significant number of programming
hours in constructing separate system
components which might under ordi-
nary circumstances be more efficiently
implemented as a unified module by a
single programmer. Consider, though,
the typical case of a two-month single-
man task which could be broken into
three independent single-man subtasks,
none of them requiring more than a
month. If one of the subtask program-
mers could integrate the three subtasks
in two weeks, a 25% saving in calen-
dar time could be bought at the price
of a 75% increase in manpower.

Even where possible, though, facili-
tating parallelism through modular
project decomposition is not without
potential pitfalls. First, the risk associ-
ated with the uncertainty of task dura-
tions is directly related to the number
of independent precedent goals on
which a given subtask is chronological-
ly dependent. If tasks 4, B, and C must
all be completed before D is begun, a
slip in the progress of any of the three
will delay the whole effort. Second, if
the processes of design decomposition
or system integration themselves re-
quire the extended use of critical per-
sonnel, the overhead involved in de-
composition may offset any gains
achieved through parallel progress.

Exploiting absurd alternatives

Programmers, analysts and software
managers are habitually concerned
with the exploration of only those al-
ternatives which seem ‘reasonable.”
During a software emergency, such in-
stincts may be dangerous, as the path
of maximal acceleration may involve a
set of highly unusual choices.

As a software emergency manager,
you must elicit a wide set of alternative
plans from your staff at each decision
point. The responsibility for choosing a
particular path should rest with you
alone. The job of your programmer or
subordinate manager is simply to as-
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sess, with as little prejudice as possible,
the following elements of each alter-
native course of action:

1. The technical consequences of the
choice.

2. The prerequisite assumptions in-
volved in its execution.

3. The length of time which is likely to
be required.

4. The expected cost. :

5. The degree of risk (of non-comple-
tion, serious overrun, or unfavorable
interaction with other aspects of the
project).

One trick may be useful in encour-
aging the changes in mode of interac-
tion necessary to elicit a larger array of
alternatives from the members of your
staff: start by proposing your own un-
usual alternatives (even if clearly un-
workable) to the plans proposed by
your subordinates. By asking “Could
you start tomorrow, rather than Fri-
day, if 1 found someone to create the
test files by hand?” you may prompt
your programmer to formulate a better
alternative which he had not previous-
1y entertained. Be sensitive to his reac-
tions, though. To be effective, your
suggestions must be perceived as a non-
threatening catalyst to joint problem-
solving, and not as an attack on his
professional judgment, which may be
flawless in a non-emergency context.

Software emergencies require more
management, but fewer managers. To
shorten the command and tracking
chain, span of control must typically
be widened at all levels for the dura-
tion of the project, often to a “fan-out”
of as much as ten. Assuming strong
technical competence and an unusual
investment of time (40-hour weeks will
not be sufficient), an emergency man-
ager should on a temporary basis be
able to develop and maintain a suffi-
ciently comprehensive understanding
of the many subtasks under his control
to allocate resources, plan strategies,
and isolate critical paths. It should be
emphasized that highly “horizontal”
organizational “configurations of this
sort are appropriaté only to transient
emergency software engineering efforts
and are too demanding on technical
management personnel for ongoing use
in a normal environment.

A specialized bag of tricks is utilized
by the successful emergency software
manager. Certain techniques, such as
the assignment of two programmers on
an alternating-shift basis to develop a
single program, or the allocation of
several individuals to work in parallel
on a given bug, are unfamiliar to the
traditional software manager. Measures
such as these can accelerate a project
so long as essential communication is

facilitated without impacting the prog-

ress of the communicators.
In a recent project, for example, my
firm was called upon to help in the

implementation of a difficult set of
modifications to a PASCAL compiler for
a large electronic systems firm. The
task involved a generally unexplored
technique for exploiting certain hard-
ware features of the pEc ppP-11/45 to
effectively double the virtual memory
space available for the generated code,
and was felt to be quite risky on the
basis of 'a large set of intrinsic un-
knowns. The compiler changes, though,
were discovered to be absolutely -
essential to the completion of a large
and important project with extensive
core requirements. With 15 project ap-
plication programmers rapidly ap-
proaching an impasse, the compiler
modification task was raised to emer-
gency status.

The approach we used to beat the
major project milestone involved a
highly unorthodox technique in which
two systems programmers worked on
an overlapping 24-hour basis during
the design and implementation phases.
One programmer worked an extended
daytime schedule, while the other con-
tinued his efforts through the night. An
hour of joint work every twelve hours
served to coordinate the activities of
the two programmers.

In contrast to more typical pro-
gramming team efforts, little attempt
was made to divide subtask assign-
ments between the two, as extensive
interactions between the various
changes made modular decomposition
impossible within a limited time
framework. To stay synchronized,
highly formalized conventions for
naming files and procedures, annotat-
ing listings, and commenting new
changes were used in addition to the
periodic meetings. The use of an incre-
mental source editor and the construc-
tion of a conceptual tree structure of
source versions in the course of modi-
fication helped the communication
process by providing a record of the
current status of developing modules.

Another highly talented member of
our systems programming staff was as-
signed to review the entire compiler
independently in the context of the
original written description of the
modification task. Although frequent
consultation with the two program-
mers actually implementing the
changes would probably have made the
efforts of our reviewer significantly
more effective, the risk of impacting
the progress of the actual impementors
was deemed too great to allow such
interaction. The insulation of our core
implementation -team insured that,
even if the reviewer failed to accelerate
task progress, he could not substantial-
ly delay completion of the project. As
it happened, one of the short periodic

reports provided by our reviewer

served to underscore a previously un-
foreseen potential problem area, saving
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EMERGENCY

perhaps two weeks of subsequent de-
bugging.

Wasting the proper resources
Little need be said about the expedi-

ency of liberal expenditures for com-
puter time and supporting materials.
Any manager with a quantum measure
of common sense realizes that con-
cerns related to the cost of documenta-
tion, stationery supplies, and even
computer time must be assigned a low
" priority during a software emergency.
When rapid progress is essential, even
fairly wasteful resource utilization hab-
its are tolerated in the interest of more
meticulous attention to the central
goal.

Less obvious, perhaps, are the
changes in valuation of human re-
sources which may be appropriate.
When a group of already overextended
programmers constitutes the scarce re-
source in a time critical project, there
may be great utility in the expenditure
of many hours of support, or even
managerial, time in preference to a
single hour by critical-path staff mem-
bers. Note that rate of compensation,
usual job responsibilities and compet-
ing workload may be less significant
criteria for allocating support task as-
signments than under ordinary circum-
stances. It may, for example, be desir-
able to defer the routine workload of a
computer operator for six hours to
tackle an unfamiliar task at an hourly
rate of $6 to avoid a one-hour impact
in the schedule of a $12/hour program-
mer. A three-fold increase in costs is
often insignificant by comparison with
the transient value of key programming
personnel during an emergency.

In the interests of timely project
completion, it may be helpful to use
certain staff members in unusual ways.
In one recent project, for example, the
services of a foreign national was re-
quired in a high-security environment
requiring a constant escort for subcon-
tracting non-citizens. On- several oc-
casions, a secretary (and in one in-
stance a section head) was called in for
weekend “babysitting” duties to allow
the consultant extended computer ac-

cess during a particularly critical phase .

of the project. While neither escort was

able to execute normal professional ac- .

tivities in the computer room, the re-
sulting waste of working hours by
skilled personnel was more than justi-
fied by the significance of the system
implementation work which they fa-
_cilitated. .
In another project, a programmer/-
analyst having extensive and special-
ized experience with the 1BM 0s/360
operating system remained on call dur-
ing all hours when the development
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system was down for maintenance, in
order to provide consulting aid to the
programmer responsible for developing
the application system. While the os
wizard was rarely used, his occasional
assistance alllowed the prompt dis-
patch of several problems which might
otherwise have substantially held up
progress, and thus permitted the suc-
cessful (even if somewhat costly)
completion of the project in advance
of an unreasonably early contractual
deadline.

It is important to look beyond obvi-
ous and traditional office management

* paradigms in coordinating support ac-

tivities designed to indirectly accelerate
progress along the critical path. Apart
from the provision of administrative
and secretarial help, management can
influence the availability of critical hu-
man resources by conducting a realis-
tic inventory of the activities which are
actually occupying the time of key per-
sonnel. Consequent steps may include
finding non-critical staff members to
bring meals to late-night programmers,
arranging for babysitters or transporta-
tion for family members, and generally
tending to all time-intensive activities
which may be competing for the atten-
tion of key personnel.

Proffering appropriate carrots
It should be clear that emergency

task assignments of this sort admit the
possibility of serious problems involv-
ing interpersonal relationships, per-
ceived job- definitions, group morale,
and individual self-esteem. Apart from
regulating the duration and equitable
distribution of such hardships where
possible, the manager’s best strategy in
enlisting a temporarily exaggerated lev-
el of support from indirectly-critical
staff members is to convey a dramatic,
but plausible, sense of emergency.

The glory of the battle, of course,
does not long sustain a fight; it should
be made evident to staff members at
every level that the spoils of victory
will in fact ‘be distributed among the
troops. As the manager of a critical
software task recovery, your:prospects
for recognition and sudden career ad-
vancement are unusually strong, and
your staff will perceive the high stakes
which you have in the success of the
project. While the motivating forces
which will be effective in shifting staff
members into “overdrive” are highly
idiosyncratic, you must be able to pro-
vide any rewards available to elicit
efforts appropriate to the emergency at
hand.

Because of the importance of dis-
cerning and dispensing the forms of
compensation valued by various staff
members, an inventory of the personal
rewards available for distribution to
exceptional project contributors should
be taken at the same time the project

budget is established. Attention to the
goals of your project personnel is an
important part of the commitment
which your management must make if
a project is to be undertaken on an
emergency basis. Note that raises, bo-
nuses and promotions are not the only
commodities which may be useful in
motivating extraordinary transient ef-
forts. After an exhausting series of 60-
hour weeks, an extra vacation, special
flexibility in working hours, or any of a
variety of more personal rewards may
constitute appropriate compensation
for exceptional performance in time of
emergency.

The last ingredient _

There are three central arguments:
1. Using specialized “emergency” soft-
ware development techniques, it is of-
ten possible to complete a data process-
ing project in an otherwise unreason-
ably short period of time.
2. The costs associated with emergency
software development typically in-
crease more than linearly with the
project acceleration factor, but are
nonetheless warranted in a great many
instances of practical significance.
3. The management strategies which
prove effective in producing software
on an emergency basis are qualitatively
different from those which are most
successfully employed in non-emergent
situations. ‘

Emergency. software management
techniques include the use of special in-
house and contractor talent, the pro-
curement of powerful system develop-
ment resources, the facilitation of
modular project decomposition and
task parallelism, the liberal expenditure
of material and human resources in
unusual ways, and several management
techniques specially adapted to the
problems of emergency efforts.

A fair amount of luck is also help-
ful. . =

As a software consultant for the
past seven years, Mr. Shaw has
directed a number of extremely
time-critical development projects
involving the design and implemen-
tation of large, multicomponent
systems. He is presently president
of Structured Systems Corp. of
Palo Alto, a software consulting
and contract programming firm.
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A Look at

Software Maintenance

by Chester C. Liu

Methods for making maintenance a more rewarding occupation are known,
but they are not likely to be used until people's attitudes are changed.

Analysts and programmers generally
view the maintenance function as an
inferior, noncreative, nonchallenging
activity. They see it as a job requiring
no more than average intelligence, and
definitely not for “super” analysts or
programmers. And yet, it is probably
true that most programmer/analysts
with ten years experience have spent at
least 60% of their time in mainte-
nance.

This low opinion of systems mainte-
nance is reflected in commercially
available short courses such as those
given by the AMA or AMR, as well as
offerings from pPMA and AcM. If not
ignored entirely, a course such as one
on systems analysis and design would
devote at most about 5% of the time
to the subect. Yet many dp installa-
tions, especially those specializing in
business applications, apply at least
70% of the time of their systems an-
alysts and programmers to the mainte-
nance function. At some installations
the percentage can reach as high as
95%.

There are large sums of money spent
on systems maintenance, yet there is
little attempt to present general guide-
lines on how this money should best be
spent. And just what specifically is sys-
tems maintenance?

Traditionally, systems maintenance
refers to modifying a program to gen-
erate new reports, to changing process-
ing logic to incorporate a new feature,
to expanding masterfile records, to add-
ing new files, etc. Most generally, it is
the process of adaptation, i.e., updating
existing systems functions to reflect
new constraints or additional features.
Table 1 lists some typical maintenance
as well as development activities.

From the list in Table 1, it would
seem that the differences between de-
velopment and maintenance are not
really that significant. The develop-
ment function requires no more “su-
perior” or creative person than does
maintenance. Much of the basic work
is similar in concept. If one does not
like the term systems maintenance, he
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could just as easily use “systems sup-
port,” “systems enhancement,” or “sys-
tems continuation.”

It should also be noted that it is not
the magnitude or complexity of the
project which determines whether it is

Most programmer/-
analysts with ten years
experience have spent at
least 60% of their time

in maintenance.

a function of maintenance or of devel-
opment. It is rather the point at which
a project is initiated which indicates
which type of function it is. One im-
portant distinction between mainte-
nance and development is that the for-
mer usually has some supporting docu-
mentation. This could be systems man-
uals, program specifications, module
listings, or some other reference aid
which will help start the project. In a
development phase, there are, of
course, no such references.

The maintenance function
To understand more fully the func-

tion of analysts and programmers in a
maintenance environment, it is helpful
to review the manner in which a sys-
tem is developed and what types of
information are available.

Normally, the implementation of a
computer based information system re-
flects in varying proportions the fol-
lowing general characteristics:

1. Management philosophy and
strategy in dealing with broad changes,
such as new government or industry
regulations, as well as long term plans;

2. Department operating proce-
dures;

3. Organizational structure in vari-
ous users’ departments;

4, Systems designers’ concepts and
constraints;

5. Programmers’ skills and particu-
lar approaches to programming prob-
lems;

6. Hardware and software config-
urations.

At some installations, the informa-
tion required for system development
is relatively easy to collect since few
people are involved. At large installa-
tions, however, system development
usually consists of countless meetings,
interviews, and special studies. The re-
sults finally are numerous functional
specifications, design guidelines, pro-
gram and module specifications, and
ultimately, the programming.

To see how an analyst/ programmer
functions in the maintenance activity,
a safe assumption would be that the
maintenance staff is not the same as
the original design staff. While what
documentation is available certainly
helps, the maintenance people normal-
ly have a difficult time understanding
some of the broader background is-
sues, such as problems that arise due to
government or industry regulations, or
long term departmental plans. Much of
this valuable background information
which could influence proper mainte-
nance decisions has been defined and
discussed in the conference room. If
minutes were taken, they are unfor-
tunately not made avaijlable to the
maintenance staff.

Documentation standards at well-
organized dp departments are generally
stringent. As a result, important docu-
ments such as project planning and
control charts, conceptual design
guidelines, data gathering reports, and

ACTIVITY

FUNCTION

Design OS, DBMS, etc.

Generate OS éompllers, HASP

Implement a 'DBMS for an existing applnc?tl%r;gystem

Development
Maintenance
Maintenance
Maintenance

Add three new programs to the billing system

for new options

1
z
151: Any type of conversion, e.g., from 7010
6

Maintenance

Design a Personnel system and adopt three

modules from Payroll system

Development

Table 1
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feasibility studies are readily available.
On the other hand, in an amateur dp
shop managed by an accounting man-
ager, financial controller, or political
appointee, systems documentaton in-
clines to be slack and loose. This situa-
tion has little to do with competence or
incompetence. The reason is that these
people are primarily result-oriented;
they are more interested in a correct
computer report than in a quality sys-
tem.

The age of a system in itself is not
that important as far as systems main-
tenance is concerned. A two-year old
system will obviously have more valu-
able, timely, and meaningful informa-
tion available than a seven-year old
one. But by no means does this imply
that an old system is always more diffi-
cult to maintain than a newer one.

What may cause problems with the
passage of time is when the original
design concept and documentation no
longer reflect the present system status,
and conflicting logic has occurred as
the cumulative result of constant up-
dates. It is for this reason that most
systems professionals believe that any
application system has a finite life. Re-
gardless of how carefully maintenance
projects are planned and executed, the
system will eventually be replaced by,
or consolidated into, another system
which reflects a newer design concept
of hardware/software constraints.
(Various ways to prevent the deteriora-
tion of a system will be discussed later.)

In numerous dp installations, the
program specifications, source listings,
and JcL are the only reliable main-
tenance information. At times, unfor-
tunately, program specifications may
not be available, particularly if the sys-
tem designer happens also to be the
programmer. Then it is the program
listing—which is the product of his
design concepts, programming skills,
and particularly programming ap-
proach and style—that becomes the
only working document. It is easy to
envision what becomes of maintenance
in these circumstances.

Typically, the maintenance function
can be summarized as follows:

1. The capacity, function, and logic
of the existing program or system must
be understood thoroughly.

2. New logic to reflect the new re-
quest or additional feature must be
developed. '

3. The new logic must be incorpo-
rated into the existing one. ’

In addition, project management
techniques commonly exercised in the
system development phase should also
be applied to maintenance jobs. These
would include the systems survey,
project planning, Pert/cpM, and Gantt
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Charts.

There are several possible results
that maintenance can achieve:

1. While implementing the new logic
or modifying the old one, a conflicting
situation in the system is created.

2. The new logic is implemented
while the old one ‘is left intact, with
future problems a strong possibility.

3. Both the new and old logics are
combined and implemented as an inte-
grated function for the system.

It is strongly recommended that the
system practitioner have the third pos-
sibility as his goal.

It should be clear now that mainte-
nance can be as challenging and com-
plicated as pure development. The ana-
lyst/ programmer should make certain
not only that the new logic is function-
ally correct, but also that the unmod-
ified portions of the system are not
inadvertently affected or disturbed.
What would make systems mainte-
nance less than completely rewarding,
however, is the emergency or crisis
situation normally associated with it.

Documentation » .
Documentation 1s a Cl'ltlcal 1ssue Of

systems maintenance. A set of quality
documentation certainly helps make
maintenance jobs much easier, but no
experienced dp person should assume
that every dp department has kept a

An emergency or crisis
situation is normally
associated with the
maintenance function.

decent level of systems documentation.

It has traditionally been the respon-
sibility of the analyst/programmer to
produce the necessary documentation.
Since the results have apparently not
been completely satisfactory, dp man-
agers have recently been using techni-
cal writers for the task.

There are distinct differences in the
documentation prepared by these two
groups. Documentation written by dp
people is generally sloppy and disor-
ganized, and the English language is
used as though it were a programming
language. However, if less readable, it
is usually more substantial in content.
Documentation prepared by technical
writers is usually more readable, un-
derstandable, and very well organized.
However, the basic problem is that
they normally do not provide enough
information on the essential guts of the
system. This is because the technical
writer is neither dp-oriented nor user-
oriented. Thus, in preparing the system
documentation, the information flow
between systems people and technical
writers is substantially reduced. Conse-
quently, conflicting and noncommittal
statements can be located throughout

the documents—and essential ones
may have disappeared.

A number of fundamental misun-
derstandings of documentation tech-
nique exist. First, it is devoted almost
completely to “what has been done”
instead of “why it has been done.”
(Think how often, for example, dp
managers instruct their people to doc-
ument everything, but the “why’s” are
completely ignored.) As a result, the
quality of system documentation is se-
riously impaired.

Secondly, system documentation is
written from the writer’s point of view
(whether it is the analyst/programmer
or technical writer), rather than from
the user’s point of view. It is the writer
who determines what type of informa-
tion goes into the documentation; what
the maintenance staff needs receives
little consideration. As already noted,
information required in the mainte-
nance phase is in many respects dis-
tinctly different from that in the devel-
opment phase. Information not docu-
mented because of its obviousness in
the development phase may be ex-
tremely valuable for the maintenance
group—and it is often lost.

The systems documentation that
emerges at many dp organizations falls
then into one of three categories: no
documentation, insufficient documen-
tation, and misleading documentation.

The problem of no documentation is
most critical at the management level.
A successful system not only has to
perform the specified functions, it must
also be flexible enough to accommo-
date additional features, as well as fu-
ture modifications. If the maintenance
staff is unaware of management’s long
term planning, it cannot gear the sys-
tem accordingly. Furthermore, the
flexibility and expandability originally
designed into the system might be seri-
ously undermined. This situation is
common in data processing, regardless
of development or maintenance envi-
ronment. It is especially true when
management has adopted a closed door
policy. Any business manager will ap-
preciate the reasoning that in order to
compete and survive in a complicated
business world, some secrecy concern-
ing the company’s strategy and future
action is required. However, to expect
dp people to maintain the system at the
maximum efficiency without a general
guideline for future planning is irre-
sponsible and undesirable, and results
in money wasted and mass confusion.
This wasteful process can be avoided
only when management’s policy and
practice are properly documented and
become available to systems people.

Insufficient documentation can be
seen at all levels: Management, systems
and programming, and users. Several
factors contribute to the situation, in-
cluding improper systems planning,
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lack of budgeted funding, insufficient
time, etc. The foremost factor is the
setting of standards for adequate doc-
umentation. The basic question is
“What is adequate documentation?”
Each individual has his own answer,
and nobody really can give an enforce-
able guideline for how detailed a sys-
tem or program specification should
be. As a result, a frustrating situation is
developed whereby analysts/program-
mers go through the specifications re-
peatedly, and still cannot understand

the logic or obtain the information.

they are seeking.

When insufficient documentation ex-
tends to an extreme, misleading docu-
mentation develops. This is the worst
kind of documentation and usually is
the result of oversight, neglect, and
ignorance. It occurs most frequently
when a new analyst/ programmer is in-
troduced to a maintenance team while
no proper orientation is given. It is not
uncommon that many systems people
working on a project team for months
are still not aware of how many docu-
ments are available in the project
group.

Under such circumstances,
analysts/ programmers understandably
develop an unwillingness to trust any
documentation. A direct consequence
of this is a further generation of docu-

mentation activity. If no decisive ac- -

tion is taken, eventually all documenta-
tion becomes a stockpile of garbage.
It is critical to know the right time

to start documentation activity. Tradi-

tionally an analyst/programmer ar-
ranges the documentation as the last
activity in system development. Surely
there are logical considerations in-
volved in this arrangement. If a system
is not completely tested and finalized, it
would, be extremely difficult’ to write
operation instructions, and error and
recovery procedures. But, when a pro-
grammer develops his program first,
and then documents the processing log-
ic, documentation merely becomes a
translation and summary activity.

From the systems maintenance
point of view, documentation activity
should commence the moment the
project is initiated and should remain a
continuous process for the duration of
the project development. Minutes of
meetings, correspondence, memoran-
da, systems proposals, management
decisions, and systems planning are all
valuable information for the mainte-
nance staff.

From the discussion so far, as well
as from general experience with the
problem, here are some suggestions for
improved documentation:

1. Start documentation activity the
moment the project is initiated.

2. In addition to “what has been
done,” document “why it has been

- done.”
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3. Consider management’s policies,
practice, and long term plans as essen-
tial parts of documentation, and make
them accessible to analysts/program-
mers.

4. Document for the “poor guys” in
the maintenance group as well as for
system development and control.

5. Document not for formality, but
for reality, especially if a technical
writer is employed.

6. Document for the communica-
tion gaps rather than communication
clusters. In other words, try to establish
cross references, indices, a dictionary,

-as well as the traditional program speci-

fication, systems manual, and operat-
ing instructions. Further, describe all
documentation available and make an-
alysts/ programmers aware of them.

7. Make documentation an auditing
criterion in evaluating the systems in-
tegrity.

For a maintenance group, it is cru-
cial to have complete documentation
containing all pertinent information.
Nevertheless, overdocumentation, aside
from being unnecessary, could con-
sume a great deal of valuable resources
and budget.

Systems testing

In a development environment, sys-
tems testing has been estimated to con-
sume approximately 20-50% of the to-
tal project schedule, depending upon
the complexity of the system. In the
maintenance phase, however, the ex-
tent of systems testing varies greatly;
there is no general guideline available.
In some dp departments, extremely
stringent testing procedures sometimes
consume as much as 80% of the main-
tenance effort.

On the other hand, many other dp
departments do not exercise any sys-
tems testing procedures; the choice to
do so is left completely to the analysts/ -
programmers’ discretion. In these in-
stances, the meaningless terminology
of “major” or “minor” changes is wide-
ly used, resulting in what is called
“production-testing.” That is, when a
program change causes a production
failure, it is considered as “testing”;
otherwise it is production!

It is strongly urged that every sys-
tems department establish a strict test-
ing procedure; and see that the rules or
regulations are faithfully carried out.
The establishment of a socalled quality

assurance group to perform the func-

tions of total systems and production
control can be effective only when a
standard testing procedure is available.

It is important to understand the an-
alysts/programmers’ attitudes toward
system testing. In their daily work of
systems maintenance, they tend to see
themselves as constantly—and anony-
mously—fighting fires. The systems

test presents them therefore with an
opportunity to show ‘“superior” work,
since they can see the results- directly.
Consequently, an interesting situation
develops. The analysts/programmers
concentrate their testing effort on
changes they make, and tend to ignore
the unmodified portions. They look at
the test results where they feel most
confident of success, and disregard
parts where certain “peculiar” condi-
tions may exist. Needless to say, this
distortion of interest and attention to
certain portions in the systems testing
procedure creates a major problem for
the maintenance staff.

A complete psychological transfor-
mation of the analyst/programmer
must be achieved. He should be trained
to place the priority of steps in the
systems test in the following order:

1. Test for system failure first.

2. Test the unmodified portion of
the system or program.

3. Test the modified portion with all
imaginable conditions.

4. Aim at. the few most representa-
tive situations which constitute a major
portion of the system.

5. Finally, test the documentation.

The acceptance test is probably one
of the greatest inventions in system
maintenance. The original concept was
well intended: to get the user to partic-
ipate in testing activity, and to bring
the dp operation closer to the real
world so that the socalled professional
bias could be prevented and the com-
munication between users and systems’
designers could be enhanced.

It is sad to see that the concept often
becomes a tool for abuse—for passing
the buck back to the user. The practice
is simple and effective. Since most us-
ers are not dp-oriented, it is quite a
simple task to take away the unfavor-
able effect of the systems test from
analysts/programmers and give it to
users. As a result, the traditional ana-
lysts’ responsibility is transferred to the
users. Because he is an innocent party
in a complicated dp world, the user,
all at once, is placed in a critical spot
where silent grievance can be seen but
not heard.

Although the acceptance test is a
necessity in systems maintenance, it is
recommended only when the user pos-
sesses a proper and adequate orienta-
tion of the nature and function of dp
activities. Only when the user thor-
oughly understands the concepts of
data processing can the constructive
side of the acceptance test be realized
and the original intent achieved.

Games programmers play

With or without adequate documen-
tation, systems maintenance eventually
ends up in program modification at the
elementary level where programmers
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physically go to the source listing and
make changes. Cumulative changes
over time performed by analysts/ pro-
grammers may form a uniquely pecu-
liar pattern which could deviate from
normal logical inference and common
perception or comprehension. The sit-
uation can then result in a system
game, a phenomenon closely associ-
ated with development activity.

Generally speaking, after preliminary
research, the analyst prepares speci-
fications based on his perception of the
problem and the manner in which the
problem will be solved. Similarly, the
programmer will perform his function
based on his comprehension of the ap-
plication and logic manipulation. The
situation is similar to a typical college
mathematical class where students ar-
rive at identical solutions to a problem
using completely different methods.

These different approaches to prob-
lem solutions can result in systems
games. A typical programming game is
to write a coBoL program like an as-
sembler language program. Paragraph
names have no sequence numbers; data
fields have no prefix to identify work
areas or actual records; data names are
meaningless; peculiar instructions pre-
vail throughout. The program does not
follow coBoL conventions and appears
to be without organization. On the
other hand, an analyst can write speci-
fications without indicating the pur-
pose of the change, who requested it,
or what the testing criteria are; it ap-
pears on a coding sheet and reads like a
COBOL program.

A certain degree of personal variation
in data processing is both understand-
able and tolerable. After all, if every
activity is standardized, analysts/pro-
grammers will perform like accounting
clerks, where no creativity is required.
However, management should not al-
low personal approaches or pref-
erences to cause deviation beyond a
tolerable level. Otherwise, the task of
system maintenance will become an
endless game, where everyone pays
homage to the eccentric wisdom of the
original player.

There are also other factors than
personal programming approach or
preference that contribute to the for-
mation of systems games. The most ob-
vious one is inadequate training and
improper orientation. More often than
not, a person introduced to a mainte-
nance group is instructed to assume the
maintenance responsibility as it is, in-
stead of first being given an orientation
based on logical reasoning. This is
probably because the tricky games, ac-
cumulated through the years by many
individuals, are most embarrassing to
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mention to a new employee. Conse-
quently, each individual is left to tackle
his own problem and play his own
game. The traditional method of
“learning by doing” becomes a sacred
cow. If lucky, an individual may pick
up most of the games and enjoy the
remainder of his life preaching the
method of maintaining a system by
game play. Otherwise, he may become
a member of a mediocre society, being
busy all day long and accomplishing
nothing.

When discussing this situation,
maintenance oriented systems manag-
ers generally agree that training a
maintenance staff can be tedious and
time consuming. However, they seem
to agree that system games are as inte-
gral as any other part of the system
which the maintenance staff has to
learn to live with. Now you know why it
takes three years just to train someone
to assume maintenance responsibility
for a large application system!

Another factor that encourages peo-
ple to participate in game play is re-
lated to the productivity differential be-
tween programmers. Application ex-
perience and technical ability are im-
portant, of course, but there is a ten-
dency to use years of experience as a
sole criterion in determining the ana-
lyst/programmer’s value. The basic
learning curve used routinely by psy-
chologists shows that after two or three
years, additional progress in knowledge
is limited and insignificant. One can
always find a creative, competent
programmer/analyst with two years
experience who can outperform a me-
diocre one with ten years experience.
And there is no evidence that a pro-
grammer with seven years of experi-
ence can design or write a better
program than one with three years
experience.

As a result, it could take one pro-
grammer five hours to write a particu-
lar program, and another, 25 hours. If
the latter, for example, is given over-
time or some other incentive to come
up with the program, while the first
programmer could have completed
the program during normal working
hours, a potential for frustration exists,
In other words, if the more productive
programmer feels he is not getting
sufficient rewards, he might possibly
begin to play games.

Because productivity does not de-
pend then on years of experience, pay-
ing on the basis of experience will be

" considered by the more productive

programmer as unfair. And this situa-
tion is likely to lead to game playing.
On the other hand, by leaving a system
unnecessarily complicated, the game
player can more nearly insure his posi-
tion and level of compensation. And
thus we have reached the primary rea-
son that contributes to the formation

of systems games: job security.

In some dp departments, there exist
“senior man teams,” in which a senior
member has charge of overall mainte-
nance, with limited help from novices.
The senior man is defined as the de-
partment member with the longest
working experience with the system,
regardless of capability or technical
skills. The higher the turnover rate, the
more indispensable he becomes due to
his “proprietary” knowledge of the sys-
tem, and the games which went into it.

With the advent of third generation
computing technology, with large scale
computer applications, and new con-
cepts of programming structure and
design, the play of systems games has
been substantially reduced. Neverthe-
less, the general attitude still prevails,
although on a lesser scale. It may still
take some time before dp people rec-
ognize that real job security is not built
on a foundation of systems games, but
rather on a thorough knowledge of
technology and capabilities.

Data base technology presents an-
other vulnerable area for games play-
ing. Data and system integrity are con-
stantly emphasized in terms of protect-
ing the data base against invalid or
illegal access or alteration. Even if the
ordinary programmer and analyst can
be induced to stop playing such system
games, we might now get a new gener-
ation of games within the data base
administration.

Games developed for the various
reasons stated can be classified as “in-
tentional games.” Management un-
doubtedly must assume most of the
responsibility for the situation for al-
lowing it to continue for so long. The
following measures to combat such
systems game are suggested for the dp
manager:

1. Provide systems ‘maintenance
guidelines.

2. Establish systems, programming,
and documentation standards.

3. Establish an enforceable system
modification procedure.

4. Adopt the concept of a quality
control unit, and make periodic sys-
tems audits.

5. Encourage the flow of communi-
cation, both vertically and horizontally.

6. Emphasize team effort and con-
tributions in addition to individual per-
formances.

Of course, not all the systems games
are developed for specific purposes or
reasons; many are the result of sloppy
habits, unorganized thought, or lack of
professionalism. In any event, the sim-
ple fact that a majority of maintenance
jobs are done on a “rush” basis reduces
the analysts/ programmer’s concern for
system integrity. These types of system
or programming defects are “uninten-
tional games,” or ‘low quality outputs
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that complicate the maintenance ac-
tivity.

On reviewing the activity distribu-
tion of any maintenance project, a
great portion of activity is usually
loaded into the last quarter of the proj-
ect cycle. As a result, a heavy overtime
schedule develops. “Getting the job
done” becomes the dominating theme,
while maintaining the quality becomes
secondary. It should not come as a
surprise that the unintentional game
flourishes in this environment.

The most effective measure to pre-
vent unintentional games is to provide
continuous education in system con-
cepts and programming technology, as
well as in project management tech-
nique. With modern dp concepts, spe-
cifically data base telecommunications,
systems professionals tend to agree that
traditional training in systems design
and programming languages is inade-
quate. Emphasis should be placed
upon the structure of the system and
the program organization. It is ironic
that after a quarter century of pro-
gramming language development, sys-
tems people finally realize that a stan-
dard set of grammar in program writ-
ing is sorely needed. As far as project
management technique is concerned,
the maintenance staff should be trained
to plan the project properly. By using
Pert/cpM or Gantt Charts, the com-

mon symptom of overoptimism in time
and cost estimates could be reduced
considerably.

Another measure is to provide sys-
tems personnel with extensive training
in their particular application. A gen-
eral assumption seems to be that
analysts/programmers’ primary inter-
est is in systems analysis and program
development. Application knowledge
then is considered secondary and is
often ignored. Without proper training
in billing procedures and accounting
principles, for example, a maintenance
staff cannot effectively maintain a
billing system.

Finally, recruiting high quality ana-
lysts/ programmers to participate in
maintenance activity may be another
desirable alternative in avoiding the
occurrence of unintentional games. Al-
though the misconception of mainte-
nance as an inferior activity still pre-
vails, a proper distribution of workload
in maintenance and development
phases will alleviate the problem.

Final words

With a short history of a quarter
century, data processing is still in its
infancy, at least as regards software.
However, regardless how rapidly soft-
ware technology will progress, we can
reasonably expect that a large number
of programmers and analysts will con-

tinue working in the maintenance en-
vironment. Many companies will con-
tinue to require extensive maintenance
to keep systems going, and large sums
of money will continue to be spent on
maintenance.

To finally achieve the goal of pro-
fessionalism, various misconceptions
mentioned must be corrected, docu-
mentation and systems testing im-
proved, and systems games playing
ended. Data processing professionals
will probably agree that a quality
system is just as important as an ac-
curate computer report. &

Mr. Liu is a group supervisor of
systems development at The Insco
Systems Corp., Neptune, New Jer-
sey. He was previously with Na-
tional Distillers and Chemical Corp.
of New York.

But there’s still more. When you order the AJ 832
with Ultraplot you’ll get AJ’s Cal-Comp compatible

FORTRAN software and a programming manual at no
additional charge. Timesharing systems and in-house

systems nationwide already have the software up and

running.

If you'd like to know more, talk to us about

ULTRAPLOT.
November, 1976

CIRCLE 118 ON READER CARD
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1065 Morse Avenue, Sunnyvale, CA 94086 - (408) 734-4030
Paris, France -

ULTRAPLOL... somethmg 0
talk about .=

You may be familiar with the AJ 832, our very
popular “daisy” keyboard printer terminal. Some-
thing you may not know about the 832 is a great
option available for those who need a plotting
function. We call it Ultraplot. Ultraplot allows
the AJ 832 to act as an X-Y plotter for charts,
graphs, and diagrams — printing in increments -
of 1/60-inch (horizontal) and 1/48-inch
(vertical). And it does it twice as fast as before.
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ANDERSON
JACOBSON

Ottawa, Ontario
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- When we plant a terminal...

It gets as much TLC as Marilyn
gives her potted Spathiphyllum.

Terminals are just as sensitive
as plants so it’s important to pick
the right one for your job. That’s
why Trendata offers a wide range
of printing terminals and magnetic
tape recorders to fit any number
of applications.

And since terminal productivity
stems from proper training,
Trendata field reps make sure
your people understand all the
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J@ trendata

610 Palomar Ave., PO. Box 5060,
Sunnyvale, CA 94086 (408) 732-1790

A\\ AN APPLIED MAGNETICS COMPANY

CIRCLE 66 ON READER CARD

do’s and don’ts of terminal
operations.

Should maintenance problems
arise, they are immediately
pruned out by our own nation-
wide service people. The last thing
you need is a terminal withering
on the line.

As we mentioned, anything that
grows needs TLC. .. and if your
system isn’t getting Terminal
Loving Care, we'd like to cultivate
a little conversation.
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{ow smart is smart? The answer is s;mp!e
.,«ADDS new System 70 is a powerhouse that
can SEARCH, VERIFY, COPY, SEND, RECEIVE,
and PRINT the day you plug it in. It's all pre-
programmed on dual microprocessors. That's
smart.

And simple. Because to get System 70 to
SEARCH, all an operator has to enter is the
word SEARCH. We call it TCL; our Terminal
Command Language. You'll call it EASY.

Smart is simple in more ways than one.
Sometimes you want to take advantage of auto-
matic data entry functions like arithmetic
extensions, must-fill fields or check digit cal-
culations. With System 70 you customize forms
yourself, right on the display; without assembly
or debugging of complicated programs. It's
that simple.

And smart. System 70 is IBM 3780 or tele-
typewriter compatible. It has single or dual
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A Cummins KeyScan® System is your
fairway to dispersed processing.

Stay out of the rough and away from hazards. Shoot straight for
the green. Your best shot for low cost, efficient data processing is
with a Cummins 4400 KeyScan System.

For key entry and/or automatic scanning of documents, the
4400 System can perform...
...as a host system collecting pre-processed data transmitted
from remote systems. .
... as a dispersed processing system, where data entry and ex-
tensive front-end processing and report generation must be per-
formed concurrently and on site prior to transmission to-a main-
frame.
....In a central data processing deparmment to complement a
mainframe system by relieving it of data entry and front-end
processing. S

The lowest handicap in the game.

The 4400 System can have up to 32 CRT/keystations. A sc
with OCR and/or MICR reading capability can be added fo
tomatically process intermixed remittance advice forms

Ccu

‘Data Systems Division « 800 Waukegan Rd., Glenview, IL 60025 « 312/724-8000
' CIRCLE 18 ON READER CARD ’

and other documents to maximize funds availability. Com-
prehensive software and a powerful processor with up to 128k
bytes of memory support the system and all peripherals. RPG I
enables you to generate reports and listings to your needs. ISAM
and sort merge for disk and tape files are also available.  If
the game is on-line, you're still in it with 3780, 2780 or 2968
communications.

The system is designed to maximize the efficiency of the

operator. The processor affords data entry priority status. All edit-
ing and validating routines are performed in the background and
neverinterfere with or slow down the key operators. All errors are
detected and corrected at the point of entry.
- -Putt around if you must, but if you're ready to tee off on im-
‘proved.data processing, write for literature describing our 4400
S our new 3400 System which is tailored to smaller vol-
sed processing requirements. That way you'll know
e and when the time comes to make a decision, you'll go
r—a Cummins KeyScan System,

-ALLISON CORP.



DP Salary Survey

by R. A. McLaughlin, Sr. Associate Editor

Streetsweepers make more money, auto workers have better hours, and
inflation is still ahead of pay. DP employees must do it for the fun of it.

Datamation has published a salary sur-
vey for dp employees for several years,
usually making the information avail-
able in the beginning of each year.
However, since salaries affect budgets,
and since many budgets are set at the
end of the calendar year, our reporting
has been moved up by several months
to make the information available when
most needed. (Job descriptions, page
64; weekly salary tables, page 66.)

Sometimes the reports of wages paid to
American workers seem to be broad-
cast from Fantasyland. How else can
one explain that streetsweepers in San
Francisco are paid nearly $20,000
yearly? Or explain the auto workers’
demands for less work and more pay?
Or the Los Angeles bus drivers walking
off their jobs because their $21,361
pay-benefits-overtime package didn’t
make it worthwhile getting up in the
morning? )

What happens next? Will the bus
drivers in Chicago strike for chauf-
feurs? Will 1980 Pintos and Vegas cost
$10,000 each? Will only streetsweepers
from hilly cities be able to afford them?

And what’s happening to the data
processing manager or employee
through it all?

The first questions we will have to
leave for politicians and economists—
or maybe for Art Buchwald. But we
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The data used in this survey, was
supplied by A. S. Hansen, inc., pub-
lisher of the “Weber Salary Survey
on Data Processing Positions in the
United States.” The survey includes
an actual count of 83,640 employ-
ees in 70 dp positions in 1,150 com-
panies. (Not all positions are re-
ported in this article.) The 96 page
annual report includes detailed in-
formation on positions in 64 cities
and more detailed breakdowns of
industry salary ranges by city. Fur-
ther information on the report is
available from A. S. Hansen, inc., at
1080 Green Bay Road, Lake Bluff,
Illinois 60044.

can answer that last question, at least
in terms of salary and the race with
inflation.

Each year, over 1,000 companies

| supply confidential salary information

to a Chicago area firm- called A. S.
Hansen, inc. (with a little “i”). A. S.
Hansen-little “i”-inc. constructs a data
base, massages the information, and
produces a report which is shared by
the contributors. They also make that
data available to DATAMATION, and it
becomes the basis for our reporting.

This year’s data base contains the
salary information for over 80,000 dp
employees scattered across the conti-
nental U.S. Representative dp depart-
ments from various industries and var-
ious size shops appear in sufficiently
large numbers for us to be able to
answer questions about the status of dp
employees with some confidence.

What the numbers tell us for 1976 is
that, on the average, most of the dp
employees in the country could move
to more expensive neighborhoods if
they learned how to drive buses.
Thanks to the increasing importance
of dp to most companies, on the other
hand, the top dp person is doing all
right. His paycheck isn’t big enough to
impress a union mechanic maybe, but
he (or she) is doing okay. Unfor-
tunately, for the rest of the troops, the
picture isn’t so clear or so positive.

Of course figures can lie, and tables
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SALARY SURVEY

with thousands of figures can lie a lot.
Averages like those presented here are
especially misleading when they are
collected across various sizes of com-
puter installations, and various indus-
tries, from some workets in New York
City and others in Des Moines. To
force the digits to tell as truthful a
story as possible, we and the keepers of
the data base have gone through a
great deal of number-crunching. Most
of it was done to show what happens to

salary levels in going from a small in-
stallation to a large one, or from one
city or one industry to another.

By putting the pieces together, an
individual can get a pretty accurate
picture of what other persons with his
skills are making, and how he or she
might better themselves by switching
jobs within their firms or by moving.
Managers and salary administrators
can work with the same pieces to find
what the competition for employees is
really like, and whether they see the
same distinctions between jobs and
paychecks as other personnel managers
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ASSISTANT
MANAGER
Data Processing

R TR

! Systord Kraiys ¥ Applic TiiAaper
- ystemd Araiysis pplicallons liaper's
Systems Anaiysis 8 Progré. m}:; Systema P1dgramming Programmis Operations Statf
MANAGER E
Systems Analysis
s
MANAGER 3495 MANAGER
Systems Analysis Systems Programming
$480 $477 Technical
Assistant
i 5470
$450
1 ‘
LEAD
Systoms Analyst MANAGER i
$439 Applications H
! P
T Systems Analyst/ 9
| Programmer LEAD $430
i $422 Systema Programmer
i Rl o
Semion T User Llalson
Systoms Analyst i Yot
$390 {
SENIOR TEAD

SENIOR y og
Systerns Analyst/ I $373

Programmer MANAGER
$374 Computer Operations

s 1

} i
Systama Programmer A
Systems Analyst/
A

9
] ! $323

Systems Analyst A
$342

l

SENIOR
Applications
Pre rogrammer

$32

i

Systems Analyst B
$294

Schedufer
$299

Systems Analyst/
Programmer B
288

I

Symms Programmer B

E]

5283 LEAD
Computer Operator
$272

ik

@

Systems Programmer C:
245

i
Applications | i

Systems Analyst/
tems Analyst C o0
242 s241

Programmer C

$219
Gomputer Oporator &
$20:

Comp uter Operator 8

Programmer 8
$245 SENIOR
Computer Operator
$229
7

‘Compule Operator G |

These are the relative standings of the most common positions in a dp department,
showing the comparisons between average pay levels. Among other things, the rela-
tionships can be of use to the employee considering a switch to a related occupation.
Among other things they show what the initial pay cut might be in jumping from one
branch to another (since parallel shifts are seldom possible), and what the eventual

monetary reward might be.

do.

The parameters we know how to fix
are: skill level, geography, installation
size, and industry. The first of these
has been taken care of by carefully
defining the positions when collecting
the data. (The section on Job Descrip-
tions explains the categories.) The
other three factors are all handled in
the table too.

Eliminating “geography”
For starters, where a person works

greatly influences the size of his pay-
check, but often not by a predictable
amount. For instance, why is it that a
Computer Operations Manager in
Hartford makes an average of $363/-
week while his counterpart running a
much smaller shop in Boston makes
$456? Is it so difficult to get someone
to work in Boston? If the “niceness” of
the city explains the difference, why
does a Data Entry Operator “A” in
Washington, D.C., receive $20 more
per week than a person gets for punch-
ing keys in Baltimore, just across the
river?

Sometimes a valid sounding reason
can be given. We thought one good
reason might be due to the cost of
living being higher in one place than
another. Unfortunately, we can show
this doesn’t work by comparing two
indexes, one for pay and one for
“cost.”

The Bureau of Labor Statistics pub-
lishes a Consumer Price Index for
many of the cities we report on. The
cpI attempts to show how much more
or less it costs to live in one city than
another. For continental U.S. cities,
the index runs from 88 to 110. That
number can be used to show the ‘“cost”
part.

We generated our own index to
show how the salaries compare from
one city to another. To do this, we
averaged all the salaries for all 66 jobs
in each of the 30 cities we report on.
Then we computed the percentage dif-
ference between any city and the
overall average. For example, a city
where the average dp salary was 10%
higher than average is assigned a
DATAMATION index of 110. The num-
bers generated run from a low of 89
(sorry, Portland and Salt Lake City)
to a high of 120 for New York.

JoB FAMILY :

- Management . ,

. Systems Analysis o :
Systems Analysus/Programmlng 8
Systems Programming
Applications Programming -
Computer Opera |ons .
-Data Entry. .

- 1970-71 1971-72 . 1972-73
Salary ~*‘Real” Salary Salary ‘‘Real’ Salary Salary - ‘‘Real” Salary
Increase . Gain/Loss ""increase Galn/Loss Increase Gain/Loss
.2 . +4.7% 6.5 . 8.1% 2.2
, 6.9%,, +2:4% 4. e%:, +1 9& 4.4% 1222
2.9% —1.6% 6.4% 3.6 ——23
“not surveyed not surveyed : 4.4 - =1.5
2.8% =1.7% 5.9% 5.2 Y g
3.9% - .6 4.6 +1. 7? 6.0% o4 i
6.8% +2.3% - 5.7% +2.8% 3.1% .. =2.8%

Table 1. Data processing personnel are clearly behind in their
race with inflation. According to the Bureau of Labor Statis-
tics, the consumer price index for urban wage earners and
clerical workers in June of 1971 was 4.5% over what it had
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been one year earlier. Similar figures for the following years
were: 2.9% in 1972, 5.9% in 1973, 11.0% in 1974, 9.3% in
1975, and 5.9% for this June. The average dp wage has not
risen that rapidly.

DATAMATION



It turns out that the cost of living
and the pay scale indicator don’t
match up well. Sometimes the result is
a happy one. As an example, the peo-
ple of the city of New York should not
be surprised to learn that the U.S. gov-
ernment had decided that theirs is an
expensive place to live. The govern-
ment index for that city is 107, high to
be sure, but below that of Boston or
San Francisco. DATAMATION’s pay in-
dex of 120 shows that pay levels in
New York are better than those in San
Francisco or Boston. So the pay in
New York is more than commensurate
with the cost of living there—not con-
sidering the added expense of periodic
muggings.

For an example of the other side of
the scale, look at Seattle, where the
fortunes of dp employees seem closely
tied to how well Boeing is doing.
Seattle rates a low 94 on the DATAMA-
TION pay scale index and a high 106 on
the cost of living index, making it a
very uncomfortable place to be this
year.

People in cities other than those
listed might try to compare their rates
with cities they know something about.
If that fails, the Bureau of Labor Sta-
tistics does keep average salary data for
a few positions for most cities; that
information can help in comparing
that city with the national average.

People in non-metroplitan areas will
have it somewhat tougher in figuring
their positions. As a general rule, pay
rates are better in bigger cities than
smaller, and better in small cities than
non-metropolitan areas. Fortunately,
the cost of living, as reflected by the
CPI, is lower in non-metro places 100; it
ranges from 89 to 99.

One word of warning is necessary
for a few of the cities reported. The
sample sizes we are working from for
Denver (12 firms, 508 employees),
Salt Lake City (5 firms, 406 people),
and Omaha (6 and 608) are much
smaller than for other places. They are
included primarily so that there is
something to reckon by for that part of
the country, but we have less con-
fidence in those numbers,

Also, notice that several of the
“cities” are actually conglomerations
which include several neighboring

area, San Francisco, Minneapolis/St.
Paul, Miami, Tampa, Raleigh/Dur-
ham, Chicago, and Dallas/Fort Worth.
It didn’t seem reasonable to recognize
invisible boundaries in those cases
where the only token symbol of pass-
ing from one city to another is a change
in the color of street signs; so we didn’t.

Nationwide averages

The first thing to notice about the
nationwide average figures is just how
wide the ranges are from “Low” to
“High.” The low numbers are so small
that no-one will try to use them as a
benchmark. The high figures probably
refer to unusual positions, like the boss’
son taking over a department.

The other numbers are more mean-
ingful. “Ist Q” is a reasonable lower
bound; 25% of the salaries reported
are below that figure. Similarly, “3rd
Q” is a pointer to where the top 25%
begins. It will be seen that there’s a
considerable range between these non-
extremes.

Installation size

The effects of installation size are
straightforward; bigger shops put more
load on managers and some other posi-
tions, so paychecks go up, but not for
everyone. We report the salaries for the
five classifications of shop as a range.
The numbers correspond to the 50%
of survey respondents who fell right in
the middle between the “l1st Q” and
“3rd Q.” So although the highest and
lowest salaries are not reported, the
numbers shown are “reasonable” sal-
aries for that position. And they tell a
little more than a simple average would.

The five installation size categories
are split out by monthly hardware
rental, as follows:

1. to $12,000 (1BM System /3s, 370/125,
Ncr Century 200 Series, Univac 9700,
etc.)

2. to $25,000 (xBM 370/135, Burroughs
3700, Honeywell 66/20, etc.)

3. to $50,000 (1BM 370/145, Univac
1100/20, cpc Cyber 73, etc.)

4. to 3150,000 (18M 370/168, Burroughs
7750, coc 6700, or multiple main-

5. over $150,000 (all the rest, usually
multiple-cpu sites)

Industry

Industry affiliation too makes a sig-
nificant difference in how much dp
employees are paid. This isn’t too sur-
prising. Some industries have more
sophisticated dp applications than
others. Some have larger computer
centers, on the average, than do others.

As in splitting out salaries by instal-
lation size, the first and third quartile
range has been used in showing salaries
for industries, too. Unfortunately, even
with 80,000-plus employees repre-
sented in the data, the industry num-
bers are spotty. We have more confi-
dence in some of the data than in
others as will be seen in the following
population numbers.

Industry Firms Employees
Construction 12 378

& Mining
Manufacturing 372 17,975
Transportation 22 2,184
Communication 18 2,336
Utilities 30 1,999
Wholesale Trade 36 1,123
Retail Trade 60 4,093
Finance '

& Insurance 358 29,857
Services 195 11,451
Government 47 12,244

1,150 83,640*

*The original survey from which this
material was taken included slightly
more data than used here. A few posi-
tions on which data was gathered were
dropped from our consideration due to
their rarity or what seemed to us to be
a non-dp orientation.

Conclusions

All of the factors mentioned do play
a role in setting salaries. We suggest
that an individual trying to make use
of the data first compare the installa-
tion size numbers for his class of site
with the national average figures; that
will give one slant on how his pay
might differ from the average. Then he
or she ought to do the same for the
industry figures. The result ought to be
a pretty good impression of the rea-
sonable range of pay for his skill level
in his city in his industry.

If the impression is unpleasant,

places. These include the Los Angeles frames) there’s always bus-driving school.
1973-74 1974-75 1975-76 1970-76
- Salary ‘‘Real’’ Salary Salary “Real” Salary Salary ‘‘Real” Salary Compound Compound
Increase Gain/Loss Increase Gain/Loss Increase Gain/Loss Increase Gain/Loss
L1002 - .8 10.3 . +1.0 4.8 . 60.1 13.8% .
: 8.7% -2.3 Cn 11.3 ¢2.0 3.6% —~2.3 46.6;’ i ,_3% g
< 8.8% —2.2% o 7.2 T =21 - 6.9 +1. 41.4% o= 499
10.8 - .2 i 3.8 ~5.5 7.7 +1. - : —i
4,8 ~6.2% ~11.0 +1.7 4.9 -1 39.7 - 6.6%.
7.2 -—3.8% 6.3 =30 6.7 + 8% 2019, - 620
6.5 -4, 7.6 -1.7 8.4 +2.5% 44.6% - 1.7%

The compound change in the index from June 1970 through
June 1976 has been 46.3%. The compound increase in dp
salaries for that period is shown above. Clearly, only the sal-
aries of the dp manager and his immediate staff have kept
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they have worked the past six years for a real gain of only
about 2% per year. (The top dp manager, however, is doing
considerably better than average, as reported on page 72.)
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Whether we are assembling a child’s
tricycle or using a new kind of washer
at the laundromat, most of us rush to
try something before reading the prop-
aganda which was packed in the box
or pasted on the machine. OQur credo—
and most of us will admit it—is “When
all else fails, read the instructions.”
Presumably, anyone reading this has
already tried to make sense of the ta-

bles. Here’s how they were supposed to

be read.

First, most of us know what a pro-
grammer does. But there may be signifi-
cant differences between two shops re-
garding the jobs done by a Program-
mer level “A” and Programmer “B.” In
fact, many shops may not grade their
programmers except by paycheck.
Meaningful distinctions can really be
made between skill levels of program-
mers, however, and the data in the
_ tables has been carefully graded ac-
cording to the job descriptions used in
_the survey.

Second, not all shops are organized
alike, either, and the organization can
affect the responsibility associated with
each job, and thus the rate of pay too.
Fortunately, most shops fall into one
of two major categories. What we
choose to call a “conventional” shop is
one where all the data processing re-
lated functions report to the same per-
son, the “Corporate Manager of Data
Processing.” Actually, this person is
often a department manager, especially
if there are no other equally large com-
puting installations in the firm which

happen to be managed by other per--

sons.

The other kind of shop is organized
such that the system analysis staff and
the applications programming staff re-
port directly to corporate manage-
ment. At these usually smaller sites, a
person we call the “Data Processing
Operations Manager” handles every-
thing from data entry through report
binding. Since he’s responsible for ma-

THE JOB DESCRIPTIONS

chine operation, he often has charge
over the systems programming staff
too.

Within each of these two major
categories, there may be infinite varia-
tion. Whatever the actual reporting
structure, however, the following job
descriptions will apply for most per-
sonnel.. There are a few jobs still so
new that meaningful data has not been
collected. Among these are the data
base administrator and the data com-
munications . manager. For jobs like
these, equivalent skill levels can be lo-
cated in the other categories (for ex-
ample, the Systems Programmer and
Technical Assistant slots might fit the

~ db administrator and datacom roles).

Similarly, small shops may have
people wearing more than one hat, In
those cases, some interpolation be-
tween job categories may be needed.

Here are the basic keys:

DP Manager
& his staff

Corporate (or Department)
Manager of Data Processing
Plans, organizes, and controls the

overall activities of the data processing
department, including systems analy-
sis, programming, and computer oper-
ation. Consults with, advises, and co-
ordinates between his groups and other
departments. Reports to corporate
management on data processing plans,
projects, performance, and related mat-
ters.

Assistant Manager of
Corporate Data Processing
Assists the manager in planning, or-
ganizing, and controlling the sections
of the department. Usually has line
responsibility but in certain instances
may have only staff responsibility. Par-
ticipates in research and procedural
studies. Develops analyses of existing
and newly developed equipment and
techniques. Consults with and advises
other departments with regard to feasi-
bility studies, systems and procedures,
- and records control.

Divisional, Subsidiary, or
Regional Manager of

Data Processing

Similar to corporate dp manager, ex-
cept that corporate dp policies may
regulate his actions. May report to
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Corporate Manager of Data Process-
ing, or may take functional guidance
from the Corporate Manager and his
staff while reporting to divisional, sub-
sidiary, or regional general manage-
ment.

Technical Assistant to the
Manager
Provides technical assistance for plan-

ning and directing the installation,
modification, and operation of dp sys-
tems. Analyzes proposed and existing
dp applications in terms of machine
capabilities, costs, and man and ma-
chine hours. Usually has only depart-
mental staff responsibility. Plans and
recommends machine modifications or
additional equipment. Directs the
compilation of records and reports con-
cerning production, machine malfunc-
tions, and maintenance.

User Liaison (Coordinator of
Data Processing)
Coordinates activities of the dp opera-

tion with the company’s other depart-
ments. Usually has only departmental

staff responsibility. Assists in establish-

ing systems analysis, programming,
and computer operations priorities.
Recommends standard policies and
procedures.

Work Process Scheduler
Schedules operating time of the overall

dp activities. Responsible for keeping
idle time to a minimum. Schedules
preventive maintenance.

Systems
Analysis

Manager of Systems Analy:sis
Responsible for feasibility studies for

new applications, and for systems de-
sign. Assigns and directs personnel.
Consults with and advises other depart-
ments on systems and procedures. Re-
ports to the Corporate or Division
Manager of Data Processing.

Lead Systems Analyst

Assists in planning, organizing, and
controlling the activities of the section.
Assists in scheduling the work of the
section and assigning personnel to
projects, May act as systems projects
manager. May coordinate the activities
of the section with other sections and
departments. :

Senior Systems Analyst
Confers with officials, scientists, and

engineers to define business or scien-
tific/ engineering dp problems. Formu-
lates statements of those problems and
devises dp solutions. Prepares block
diagrams illustrating the solutions and
may assist in or supervise the prepara-
tion of flowcharts from those dia-
grams. : )

Systems Analyst A
Defines the applications problem, de-

termines system specifications, recom-
mends equipment changes, and designs

DATAMATION
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;Ihke partinMVS

performance decisions

withResolve-MVS

Isn't MVS marvelous?

Its System Resource Manager
(SRM) maximizes the use of
hardware based on CPU load,I/O
load and performance character-
istics of each job.

Unfortunately, SRM makes
decisions based on the system’s
needs, not necessarily yours.

The system may be sluggish
because it has run out of page
frames, auxiliary storage or a job
has gone into loop. Up until
now there was no way to find the
problem and take corrective
action.

Or your most time-critical
job may be permanently
swapped out of memory and
you'd never know it. Even if you
did know there’s nothing you
could do about it.

Immediate
Feedback

That was before Resolve-MVS.
It lets the user inquire about
the system’s status and gives the
response immediately at his
-system console or TSO station.
Resolve-MVS gives you three
types of services to solve right
now problems right now. You get

information services that
highlight problems, action serv-
ices that help you take action

to solve the problems and
asynchronous services that give
you a warning message that a
problem is developing.

Its
Resolve Plus

With Resolve-MVS you still
have all of the services of
Standard Resolve which solve
such critical problems as enqueue
conflicts, Reserve lockouts,
missing I/O operations, paging
thrashing and jobs looping or
in a wait state.

There has never been any-
thing so powerful to solve your
day-to-day operational problems.

Free

for21 Days
We're so confident you'll like
knowing more about your MVS
system’s operations and in taking
part in performance decisions,.
we're offering Resolve-MVS to
you on a 21-day free trial.

For your free trial or more infor-
mation, call or write Operations

Division, Boole & Babbage Inc.,
850 Stewart Drive, Sunnyvale,

CA 94080, (408) 735-9550.

Operations Division

Boole & %
Babbageg

O Send me Resolve-MVS imme-
diately for my free trial. I want
to participate in MVS perfor-
mance decisions.

(SORMANC,

>

3140%

0OSend me more information. I
want to know more about how
I can control MVS.

OI'm not into MVS. Send me
information on Regular Re-
solve to solve my day-to-day
operational problems.

Name
Title

Company
Address
City
State Zip
Phone

European Representatives: CAP/Gemini Computer Systems—London, Paris, Dusseldorf, Brussels, RJSWIJK (ZH)
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JOB TITLE

Conventional Organization Reporting
Through Corporate or Department Manager

Corporate or Department Management
(with all functions reporting)
Manager

Assistant Manager

Division Manager

Technical Assistant

User Liaison

Scheduler

Systems Analysis
Manager

Lead Analyst
Senior Analyst
Analyst A
Analyst B
Analyst C

d Svetome Analve;

Combi
& Applications Programming
Manager

Lead Analyst/Programmer
Senior Analyst/Programmer
Analyst/Programmer A
Analyst/Programmer B
Analyst/Programmer C

Applications Programming
Manager
Lead Programmer
Senior Programmer
Programmer A
Programmer B
Programmer C
Organization Reporting Through
‘Separate Managers
DP “‘Operations’* Management
i (without Systems Analysis or
. Applications Programming)
“Manager
: Assistant Manager
“Technical Assistant
‘ User Liaison
i Scheduler

' Systems Analysis
‘Manager

Lead Analyst
:Senior Analyst
Analyst A
‘Analyst B
i Analyst C

Applications Programming
Manager

‘Lead Programmer
:Senior Programmer
:Programmer A
iProgrammer B
‘Programmer C

Functions Ropd}tir‘ng“to A
Either of the Above

Systems Programming
Manager

Lead Programmer
Senior Programmer
Programmer A
Programmer B
Programmer C

Computer Operations
Manager

Lead Computer Operator
Senior Computer Operator
Computer Operator A
Computer Operator B
Computer Operator C
Tape Librarian

Data Control

Supervisor

Data Control Group Leader
Data Control Clerk A

Data Control Clerk B

Data Control Clerk C

Data Control Trainee

Data Entry

Supervisor

Lead Data Entry Operator
Data Entry Operator A
Data Entry Operator B
Data Entry Operator C
Data Entry Trainee

Number
In Survey

857
244
272
183
183

51

343
968
1,881
1,684
760
190

1,017
1,637
2,859
3,989
2,845

990

324
4
1,985
2,935
2,193

1,254

633
173
150

n
113
250
686
262

56

53
n

1,011
505

367

a1

1,124
1,147

400

947
1,854
3,058
3,973
2,839
1,363
1,142

663
706
1,875
1,403

184

1,094
1,415
6,744
7,148
3,180

897

Low

241

244
190
1m
144

7
236
201

155
159

210
190

150
142
135

210
165
162
132

12

167
162
170

m

280
264
173

161
162

210
202
181
162
137

138

202

Nationwide Averages

1st Q.

485

417
388
312
240

404
380
338

260
208

416
375

279
245
206

375
334
288

215

356
297
213

212

360
356
312

2565
201

374
360

237
204

406

323
288

225

294
230
200
178
160
138
143

m
154
143
125
19
10

187
160
141
132

104

196

17

Salaries by Installation Size
Determined by Monthly Hardware Rental

1976 to to to to over
Avg. 3rd Q. High Increase $12,000 $25,000 $50,000 $150,000 $150,000
623 715 1,692 9.5% 387-629  414-666  458-728  526-904  517-982
526 602 1,306 6.3% 325-528  348-560  385-611  441-760  434-825
507 577 1,313 — 313-509  335-540  371-546  426-732  418-796
470 535 1,058 0.6% 290-471 310-493  343-589  394-678  387-737
397 462 1,025 1.7% 247-402  265-426  293-466  336-579  330-628
298 350 750 9.5% 185-301 198-319  219-349  252-434 248471
480 528 1,218 41% 328-571  354-534  296-561  387-561  421-707
439 479 996 9.2% 298-519  322-486  269-511  352-510  383-643
390 418 829 3.2% 265-462  286-432  240-455  313-454  341-572
342 370 760 4.6% 232-405  251-379  210-398  275-398  299-502
294 327 562 1.4% 199-348  215-325  180-342  236-342  257-431
242 274 42 (-4.3%) 163-285  177-267  148-280  193-280  210-353
495 556 959 8.8% 318-560  333-530  335-568  405-595  408-625
422 462 1,333 6.8% 270-476  282-450  284-483  345-506  346-532
367 400 666 6.4% 235-414  246-392  247-420  300-440  301-463
323 355 604 6.3% 206-364  216-344  217-369  263-387  265-406
288 320 490 1.5% 184-325  193-307  194-329  235-345  236-362
241 267 426 4.3% 155-274  163-259  164-278  198-291 199-306
430 480 804 5.9% 291465 334478  297-481 332490  340-566
37 404 700 5.1% 250-400  287-411 255413  285-421  292-487
329 354 709 6.8% 224-358  257-368  229-370  255-377  262-436
283 306 570 4.0% 192-3u6  220-315  196-317  219-323  224-373
245 268 423 2.5% 166-264  190-272  168-274  189-279  194-322
218 234 n 3.8% 148-236  170-243  151-245  169-249  173-288
451 525 1,216 6.4% 189-444  314-496  353-490  353-538  378-612
355 395 691 2.0% 149-350 - 248-392 279-387 ' 278-425 - 299-483
349 409 663 8.0% 145-341 - 241-382 2723717 272-414 29147
304 339 600 1.0% 126-297  210-333  237-328  236-361  253-410
252 285 27 8.2% 105-248 - 176-278  198-274 197301  211-343
442 507 784 1.5% 421-602 - 403-614 . 335-537  383-533  347-622
3%0 406 667 9.2% 370-530  355-540  295-473  337-469  305-547
351 384 601 12.5% 332475 318-484 - 264-424 302421  274-492
310 334 456  12.7% 294-421  282-429  234-376 - 268-373  243-436
285 312 M3 17.8% 269-385  258-392  214-344  245-341  222-398
223 248 294 4.7% 210-301 . 201-307 167-268 191266  173-311
440 500 691 3.3% 323-506 . 344-497  303-543  359-483 = 405-606
.- 387 418 574 10.6% 284-445  303-437  266-478  316-425  356-534
313 329 570 2.0% 230-359  244-353  215-385  255-343 - 287-430°
265 290 452 5.6% 194-303 207-298  182-325  215-290  243-364
231 248 450- 4.5% 171-268  182-263 ~ 160-287  190-256 214-321
212 247 402 8.2% 155-242  165-238 - 145-260  172-232 . 194-290
471 528 1,035 9.7% 366-511  366-507  275-541  407-549  390-5%4
416 454 825 8.6% 319445 319441 239471 345478 339-517
373 410 787 4.5% 286-399  286-395  214-422 . 317-428  304-463
332 363 735 6.1% 256-358  256-355  192-378  284-384  273-416
278 318 550 8.6% 212-296  212-284  159-314°  236-318  226-344
245 259 403 8.4% 187-261 186-258  140-275  207-280  199-303
364 414 960 11% 253-374  270-406  273-395  280-417  317-413
272 307 682 3.8% 189-280  202-304  205-296  210-312  238-355
229 252 528 1.0% 169-235  170-256  172-248  176-262  200-298
202 225 466 6.3% 139-205  148-223  150-217  154-229  174-260
184 202 457  10.8% 128-190 137207  139-201  142-212  161-241
158 173 289 6.0% 108-160  115-174  117-169  120-179  136-203
169 185 385 5.6% 128-197  154-240  125-196  129-203  143-241
240 288 780 (-4.0%) 168-246  157-305  168-263  201-305  186-374
198 220 579 1.5% 140-204 =~ 130-252  140-219 167253  154-310
168 185 462 (-2.3%) 118-172  110-213 118184  141-214  130-261
151 165 403 (-0.7%) 106-155 99-191  106-166  127-192  117-235
142 159 348 5.2% 99-145 92-179 99-155  118-180  110-220
126 134 238 5.9% 89-130 83-161 89-139  106-161 98-198
235 263 735  16.8% 174-248  185-274  169-263  192-284  200-321
189 206 570 6.8% 139-199  148-219  135-203  153-227  160-257
160 176 435 1.9% 118-169  125-186 115172 130-193  136-218
181 165 319 11% 111-159  118-175  108-162  123-181  128-205
140 147 298 12.9% 104-149  110-164 101152 115170  120-192
120 133 195 1.7% 089-126 94-139 86-129 98-144  101-163
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JOB TITLE Salaries by Industry
Conventional Organization Reporting Construct-  Finance-
Through Corporate or Department Manager Services Mig Govt Retail Wholesale Utilities Commo  Transport Mining  Insurance
Corporate or Department Management
{with all functions reporting)
Manager 381-731 541-813 439-635 457.771 384-968 333-865 511-1253 592785 455-531 424-913
Assistant Manager 320-614 455-683 368-534 384-652 322-813 279-726 429-1052  497-660 381-446 356-767
Division Manager 308-592 439.658 355-514 370-629 311-784 269-700 414-1015  479-636 368-430 343-740
Technical Assistant 285-548 406-610 329-471 343-582 288-726 249-648 383-939 444-589 341-398 318-684
User Liaison 243-468 346-520 280-406 292-497 245-619 213.553 326-801 378-502 290-339 271-584
Scheduler 182-351 259-390 210-304 219-372 184-464 169-415 244-601 284-376 218-254 203-438
Systems Analysis
Manager 355-621 431-685 317-506 407-598 437-560 428-649 452-607 431-537 425-464 . 368-599
Lead Analyst 323-565 393-623 288-460 371-544 397-510 389-591 411-552 392-488 387-422 335-545
Senior Analyst 288-503 349-555 256-410 330-484 354-454 346-526 366-492 349-434 345-376 298-485
Analyst A 252-441 306-486 225-359 289-425 310-398 304-461 321-431 306-381 302-329 261-425
Analyst B 216-379 263-417 193-309 248-365 266-342 261-396 275-370 263-327 259-282 224-365
Analyst C 177-310 215-342 158-253 203-299 218-280 214-324 225-303 215-268 212-231 184-299
Combined Systems Analysis
& Applications Programming
Manager 346-569 359-571 332-508 283-594 414-627 444-628 388-646 445-703 430-462 396-595
Lead Analyst/Programmer 294-484 305-486 282-431 241-505 352-533 377-534 330-549 378-597 365-392 336-506
Senior Analyst/Programmer 256-421 265-423 246-375 209-440 306-464 328-465 287-478 329-520 318-342 293-440
Analyst/Programmer A 225-370 233-31 216-330 184-386 269-407 288-408 252-419 289-456 279-300 257-387
Analyst/Programmer B 200-330 208-331 192-294 164-344 240-364 257-364 225-374 258-407 249-268 229-345
Analyst/Programmer C 169-278 176-280 162-248 138-291 202-307 217-307 190-316 218-344 210-226 194-291
Applications Programming
Manager 291-542 343-548 306-498 344-530 349-586 292-653 431-662 409-564 351-401 318-503
Lead Programmer 250-466 295-41 263-428 296-456 300-504 251-561 370-569 352-485 302-345 273-433
Senior Programmer 224-417 264-422 235-383 265-408 268-451 224-503 331-509 315-434 270-308 245-387
Programmer A 192-357 226-361 202-328 227-350 230-386 192-431 284-437 270-372 232-264 210-332
Programmer B 166-308 195-312 174-284 196-302 198-334 166-372 245-3771 233-321 200-228 181-287
Programmer C 148-276 174-219 156-254 175-270 177-299 149-333 220-337 209-287 179-204 162-256
Qrganization Reporting Through
Separate Managers
OP *“Operations’* Management
(without Systems Analysis or

Applications Programming)
Manager 202-595 357-511 366-580 335-600 330-637 314-597 371-696 405-588 343-551
Assistant Manager 159-470 282-451 289-458 264-473 260-503 248-471 293-550 319-464 271-435
Technical Assistant 155-458 275-439 282-446 257-462 253-490 241-459 285-536 312-452 264-424
User Liaison 135-399 239-382 245-388 224-40 221-426 210-400 248-466 271-394 229-369
Scheduler 113-333 200-320 205-324 187-336 184-356 175-334 207-389 226-329 192-308
Systems Analysis
Manager 367-471 429-638 347-527 396-503 577-627 414.572 377-5471
Lead Analyst 322-414 378-562 305-463 348-443 507-551 365-504 332-481
Senior Analyst 289-372 339-504 274-416 312-397 455-495 327-452 298-432
Analyst A 256-329 300-447 243-368 277-352 403-438 290-400 264-382
Analyst B 234-301 274-408 222-331 253-322 368-401 265-366 241-350
Analyst C 183-235 214-318 173-263 197-251 288-313 207-286 188-273
Applications Programming
Manager 394.497 396-575 359-485 370-518 299-465 341-431 577-623 441-523 322-524
Lead Programmer 347-437 349-507 316-427 325-456 263-409 300-379 508-549 389-460 284-461
Senior Programmer 279-353 281-409 254-344 263-368 212-330 242-306 410-443 313-371 229-372
Programmer A 236-298 238-345 215-291 222-310 179-279 205-258 346-374 265-314 193-314
Programmer B 208-263 210-305 190-257 196-274 158-246 181-228 306-330 234-277 170-271
Programmer C 189-238 190-276 172-233 177-248 143-223 164-207 277-299 211-251 154-251
Functions Reporting to
Either of the Above
Systems Programming
Manager 400-611 373-562 351-536 426-617 329-491 426-545 419-691 412-641 349-570
Lead Programmer 348-531 325-489 305-466 371-537 286-427 371-474 364-601 359-558 303-496
Senior Programmer 312-476 291-438 273-418 332-481 256-383 332-425 327-539 321-500 272-444 |
Programmer A 280-427 261-393 245-375 298-431 230-343 298-382 293-484 288-449 244-339
Programmer B 232-354 216-326 203-310 247-357 190-284 247-316 243-401 239-372 202-330
Programmer C 203-311 190-286 179-273 217-314 167-250 217-278 213-362 210-327 178-280
Computer Operations
Manager 258-501 283-476 293-446 252-428 281-481 '283-583 347-471 401-511 331-354 264-447
Lead Computer Operator 193-375 212-357 219-335 188-321 211-360 212-437 259-358 301-383 248-265 198-335
Senior Computer Operator 162-315 178-300 184-281 158-270 177-303 178-367 218-301 253-321 208-223 166-281
Computer Operator A 142-275 155-261 161-245 138-235 154-264 155-320 190-262 221-280 182-194 145-245
Computer Dperator B 131-255 144-242 149-227 128-218 143-245 144-297 176-243 204-260 169-180 134-228
Computer Dperator C 111-215 121-204 125-191 108-184 120-206 121-250 148-205 172-219 142-152 113-192
Tape Librarian 136-201 159-294 147-220 138-170 137-153 211-274 167-220 203-316 125-183
Data Control
Supervisor 164-298 197-367 178-291 131-349 204-364 221-374 202-347 289-377 166-280
Data Control Group Leader 136-247 164-305 148-242 109-290 168-302 184-310 168-288 240-313 137-232
Data Control Clerk A 115-208 138-257 125-204 92-244 142-255 165-261 141-243 202-264 116-196
Data Control Clerk B 103-187 124-231 112-184 82-220 128-229 139-235 127-219 182-237 104-176
Data Control Clerk C 97-175 116-216 105-172 77-206 120-215 130-220 119-205 170-222 97-165
Data Control Trainee 86-157 104-194 94-154 69-185 108-193 117-198 107-184 152-200 87-148
Data Entry
Supervisor 173-278 188-275 198-275 199-283 219-426 202-387 235-443 230-248 172-267
Lead Data Entry Operator 138-222 151-220 169-220 159-226 175-341 161-309 188-354 184-199 138-214
Data Entry Operator A 118-189 128-187 135-186 135-192 149-289 137-263 160-301 156-168 17181
Data Entry Operator B 111-178 120-176 127175 127-181 140-272 129-247 150-283 147-159 110171
Data Entry Operator C 104-166 113-164 119-165 119-169 131-255 121-232 141-265 138-149 103-160
Data Entry Trainee 88-141 96-140 101-139 101-144 111-216 103-187 119-225 117-126 88-136
November, 1976 - 67



JOB TITLE

Consumer Price Index
Datamation Index

Conventional Organization Reporting
Through Corporate or Department Manager

Corporate or Department Management

(with all functions reporting)
Manager

Assistant Manager

Division Manager

Technical Assistant

User Liaison

Scheduler

Systems Analysis
Manager

Lead Analyst
Senior Analyst
Analyst A
Analyst B
Analyst C

Combined Systems Analysis
& Applications Programming
Manager

Lead Analyst/Programmer
Senior Analyst/Programmer
Analyst/Programmer A
Analyst/Programmer B
Analyst/Programmer C

Applications Programming
Manager

Lead Programmer

Senior Programmer
Programmer A
Programmer B
Programmer C

Organization Reporting Through

Separate Managers

DP **Operations”” Management

(without Systems Analysis or
Applications Programming)

Manager

Assistant Manager

Technical Assistant

User Liaison

Scheduler

Systems Analysis
Manager

Lead Analyst
Senior Analyst
Analyst A
Analyst B
Analyst C

Applications Programming
Manager

Lead Programmer

Senior Programmer
Programmer A
Programmer B
Programmer C

Functions Reporting to
Either of the Above

Systems Programming
Manager

Lead Programmer
Senior Programmer
Programmer A
Programmer B
Programmer C

Computer Operations
Manager

Lead Computer Operator
Senior Computer Operator
Computer Operator A
Computer Operator B
Computer Operator C
Tape Librarian

Data Control

Supervisor '
Data Control Group Leader
Data Control Clerk A

Data Control Clerk B

Data Control Clerk C

Data Control Trainee

Data Entry

Supervisor

Lead Data Entry Operator
Data Entry Operator A
Data Entry Operator B
Data Entry Operator C
Data Entry Trainee

Atlanta

93
99

570
479
462
428

213

472
429
382

287
235

441

326
287
255
216

433

3N
333
285

220

465 -

367
358
m
260

481

240

212

386
346
3n
257
226

336
252

185
m
144
178

261

183
165
154
138

225
180
153
144
135
14

Balti-
more

608
511
492
456
389
291

431
392
349
306
263
215

454

336
295

222
370
318
285

21

188

418
329
320
279
233

422

215

Boston

110
19

821

394

576
489
426
374
333
282

487
419
375
322

248

559
441
430

313

591
521
467
414
378
285

557
434
389

322
283

456

188

Chicago
Area

103
m

657
552

493
420
315

523
476
424
3n
318
261

541
459
400
351
313
264

469

361
309
267
239

502
397
387

281

394
346
3n
275

197

443
389
314

234
212

497

387
347
288
253

380
285
239
208
193
163
191

277
230
194
174
163
146

257

175
164
154
iK1l

Cleve-
land

99
99

612
514
496
459
391
293

423
385
343
300
258
M1

470
400
348
305
m
230

396

305
261

202

458
362
353

256

508
447
401

325
254

498
438
353
298
264

239

478

373
335
278
244

365
214
230
200
186
157
165

244

129

Average Safaries by City
Colum-  Dallas-
bus Ft. W.
— 91
103 93
657 559
552 469
532 452
492 419
420 357
315 268
498 397
453 361
403 322
354 282
304 242
249 198
442 460
376 © 391
327 340
287 299
256 266
216 225
428 429
368 369
329 330
282 283
243 244
218 219
470 380
370 300
361 292
314 254
262 212
406
358
KyA]
284
260
203
418 396
368 348
296 281
250 237
221 209
200 190
485 444
422 386
378 346
339 in
281 257
247 226
376 326
281 244
236 205
206 179
191 166
161 140
134 169
239 229
198 190
167 160
150 144
140 135
126 121
210 215
168 172
143 146
134 138
126 129

107 110

Denver

97
93

639
537

479
409
306

388
353
314
275

194

400
339

260
231
195

418
360
322
276
238
213

375

289
251
210

520

411
364

260

416
366
295
249
220
199

430
374
335
301
249
219

3217
245
206
180
166
140

260
216
182
164
153
137

209
167
142
134
125
107

Detroit

99
10

609
511
493
456
389
292

434
394
351
308
264
216

507
430
376
329
294
248

449
386

296
256
229

408
323
314
213
228

475
418
375
332
304
237

451
397
320
270

216

462
402

323
268
235

375

236
206
191
161
153

230
191
161
145
136
12

244
195
166
156
146
124

Hart-
ford

101

757
636
613
568
484
363

445
405
361
316
m
F7]

453
385
335
294
262
222

405
348
3N
267
230
206

422
334
325
283
236

226

19

226
181
154

135
115

Houston

94
97

617
518
500

395
296

425
386

302
259
212

459
390
340

266
225

414
356
318
213
235
210

406
320
312
m
227

440
382

307
255
224

339

213
186
173
145
146

232
193
162
146
137
123

231
185
157
148
138
17

98
95

592
497
480
444
379
284

439
399
356
312
268
219

440
374
325
286

215

432
3n
333

246
220

384
303
296

215

435
383

261
231
209

461
40
360
323
267
235

299
224
188
164
152
128
145

227
189
159
143
134
120

208




Kansas
City

98
91

517
434
419
387
331
148

459
417
n
325
280
229

410
348
303

237
200

410
352

270
233
208

- 391
309

- 262
219

337
297
239
202
178
161

443
391
350
314
261
228

325
243
204
178

139
135

197

104

L.A.
Area

104
110

n2
598
577
534
455
341

510
464
413
361
310
255

493
419
365
320
286
24

484
416
n
319
276
247

431
340
332
288
M

492
433

345
315
246

380

269
221
201
182

514

401
360
298
262

383
287
M
210
195
164

172 .

265
220
186
167
156
140

2439
199
169
1589
1439

127

Miami
Area

108

677
569

508
433
325

547
497

388
333
213

460
391
340
299
266
225

369
317
284
243
210
188

476
376
366
K1t
266

526
463

368
336
262

475

337
285
252
228

544
473
424
380
315
21

KIE]
235
205
190

160
149

247

131

Mil-  Minn.-
waukee St. Paul
101 100
101 95
626 560
525 470
507 453
469 420
400 358
300 268
462 436
an 396
374 353
328 309
282 265
231 217
466 456
396 388
344 338
302 297
270 264
228 223
388 401
334 345
299 309
256 265
221 229
198 204
414 418
327 330
319 322
217 280
232 234
499 449
439 395
394 354
349 314
Kik} 287
249 224
469 460
412 * 405
333 327
‘281 276
248 244
224 221
438 449
381 391
34 350
306 314
254 260
223 229
367 346
275 259
231 218
202 190
187 176
157 148
172 151
265 224
220 186
186 157
167 141
156 132
140 119
229 228
183 183
156 158
146 146
137 137
116 116

New
York

107
120

824
692
668
618
527
395

537
488
435
381

268

580
433
429
n
336
284

475

365
313

42

517

398
346
289

537
473
424
376

268

483
342
289

255
231

2n

138

Omaha

103

601
505
487
451
385
288

391
356
77

238
195

575
488
425
373
333
281

380
326
292
250
216
193

417
329
321
219
233

498

388
348
288
254

237

224
186
156
141
131
1s

n
249
212
199
186
158

Phila-
delphia Phoenix
103 —
100 101
565 601
475 505
458 487
424 451
361 385
m 288
492 443
447 403
398 359
349 314
300 270
246 22
470 457
399 388
347 338
305 297
272 265
230 223
433 417
313 358
334 n
286 275
247 237
220 212
462 474
365 1375
355 365 -
308 318
259 265
451 526
397 462
356 415
315 368
288 336
225 263
437 459
384 404
310 325
262 275
231 243
209 220
469 463
408 403
365 361
328 324
2 268
239 236
351 355
263 266
221 224
193 195
178 181
150 152
158 157
244 238
203 197
m 166
154 150
144 140
129 125
219 213
175 170
149 145
140 136
131 128

Average Salaries by City

108

Port-
land

89

504
423
408
378
322
m

330
355
316
271
238
194

445
379
329
289
258
218

360
310
217
238
205
183

360
284
271
4
201

421

328
294

214

357
268
225
196
182
183
182

229
190
160
144
135
121

223
178
151

142
133
13

Raleigh

Rich-

Durham  mond

97
90

482

390
361
308
231

449
408
363
318
213
224

431
366
319
280

M

429
369
330
283
244
219

" 350

278
269
234
195

25
374
336
297

212

363
319
257
217
192
174

445

347
31
258
226

340
255
214
186
173
145
156

191
1568
134
120
12
101

205
164
139
131
123
104

99

562

455
422
360
270

474
43
384
336
289
236

442
375
327
287

216

A18
359
322
276
238
213

445
352
343
298
249

464
409
367
325

232

360
317
256
216
191
173

473

369
33
274
4

346
260
218
190
176
148
172

232
193
162
146
137
123

258
206
175
165
154
13

St.
Louis

96
97

602

487
451
384
288

409
3712

290
249
204

446
379
330
290
2568
218

408
351
314
269
232
208

310
245
238
207

13

406
357
320
284
259
202

543
478
428
384
318
280

380
285
239
209
19
163
144

232
193
162
146
137
123

241
193
164
154
144
123

Salt SanFran.
Area

Lake

89

483

396
366

234

405
368
328
287
247
202

445
378
329
289
258
218

359
308
276
237
204
183

451
396
356
315
288
225

389
342
276

206
186

262

138

183
146
124
"7
109

92

110
m

687

556
515

329

482
439
390
342
294
241

528

391
343
306
258

443
381
341
293
252
226

482
380
3n
322
269

478
421
378
335

306 .

239

438

386
311
263
232
210

527

an
368
306

268

398
298
250
218
202
m
214

295
245
207
186
174
156

264
21
179
168
158
134

Seattle

106
94

532

430
.399

255

440
401
356
312
268
220

409
47
303
265
237
200

431
370
N
284
245
219

362
285
278
242
202

419

27

293
243
213

367
275
231
201
187
157
144

272

144

Tampa
Area

97

607

492
456
389
291

437
397
354
310
266
218

464
394
343
301
269
227

434
374
334
286
247
221

396
312
304

1

448
394
354
314
287
224

441

344
308
255
224

342.

155

Wash:,
D.c.

106
106

621
521
503
465
397
297

498
453
403
353
304
248

507
430
375
329
294
248

401
345
308
264
228
204

522
412
402
349
292

467
364
326

270
238

357

148
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Exide UPS systems are protecting some of the largest
computer centers in the country. An zxide Uninterruptible
Power Supply system filters out the spikes and transients
commonly found in raw utility power. And, depending

on your time requirements, an Exide UPS system will
continue to feed smooth, constant power during utility
blachkouts and brownouts,

Major computer users who rely on Exide UPS systems are
enthusiastic about their selection of this equipment.

Quoted below are Exide customers whose conuments are based
on experience. There are many more, since Vaide has been
an UPS sustem supplier for more than o decade,

f-xide is the only UPS manufactures that maebies off the
major components: Rectifier/chargen, stationary battery,
static inverter and static switch. Thic means that cow
UPS will be carefully designed as a complete sustem.
All the components, from the utilite power tekentt

to the computer interface, have a single sonrce o
responsibilitu—Exide. You can depend on Exide 1195
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DDC offers proven Data General
Gompatibility/
Transparency.

AT RPN R ¢
g S B 3

If you can’t get the Data General
fixed head disc you want,
there’s no need to worry...

DDC has the answer!

DDC has been providing D.G. 4019/NOVADISC
replacements for several years, with - :
field-proven transparency to Data General
RDQS, all revisions. You've always had

a place to turn to for bigger, better

and faster discs...now, more than ever,

DDC can supply your needs.

FEATURES:

Immediate availability

Capacity 1-16 Megabytes (limited by RDOS)

High reliability

Controller plugs into one CPU slot ' Please send more information and specs.

Ruggedized (sealed construction)

Field expandable

Worldwide field service NAME

On site warranty service TITLE
ADDRESS

COMPANY

Take advantage of these features and join
the hundreds of satisfied DDC customers.
Call today for special discount offer or return
the coupon.

Digital Development Corporation
P 8615 Balboa A , San Diego, CA 92123
Digital Development 704-276.9920 / TELEX 695430
H E Sales Offi
CO rpO ratlo n Qgr'lc')r?:%nenteﬁsFelt#;em, Middlesex, England

01-890-2678 / TELEX 935187
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SALARY SURVEY

(Continued from page 64)

dp procedures. Devises data verifica-
tion methods. Prepares block diagrams
and record layouts from which pro-
gramming prepares flowcharts. May
assist in or supervise the preparation of
flowcharts.

Systems Analyst B
Assists in devising computer system

specifications and record layouts. Pre-
pares systems flowcharts to describe
existing and proposed operations. Pre-
pares comprehensive block diagrams in
accordance with instructions from
higher classifications. May assist in the

preparation of flowcharts. Analyzes ex-
isting office procedures as assigned.

Systems AnalystC

Carries out analyses of a less complex
nature. Prepares functional process
charts to describe existing and pro-
posed operations. Designs detailed rec-
ord and form layouts. Details block
diagrams to reflect specific computer
procedures. May assist in the prepara-
tion of flowcharts.

Systems Analysis
& Programming

Manager of Systems Analysis
and Programming
Responsible for feasibility studies, sys-

tems design and programming. Assigns
personnel to projects and directs their
activities. Coordinates section activities
with other sections and departments.
Reports to the Corporate or Division
Manager of Data Processing or to
Corporate Management.

Lead Systems Analyst/
Programmer
Assists in planning, organizing and
controlling the activities of the section.
Assists in scheduling and assigning per-
sonnel. May act as systems/program-
ming project manager. May coordinate
the activities of the section with other
sections and departments.

(Continued on page 74)

The top data processing manager is
moving up in his organization. The
salary survey data supports that con-
clusion in nearly a dozen different
ways. For starters, in over 40% of
the companies reporting, the top dp
manager has become a company offi-
cer. More often than not, he’s called
a Director or Vice President:

Director 33.2%
Vice President 26.6%
Department Manager 25.4%
Asst. Vice President 3.5%
Senior Vice President 2.7%
Other 8.6%

His position seems to be changing
rather rapidly too, with fewer De-
partment Managers reporting each
year and more Vice Presidents.

Titles don’t tell the whole story.
The measure of the man (or woman)
can also be taken by counting his
perquisites and weighing his pay-
check. By these measures too, the dp
manager looks good. Fully half are
eligible for some type of “key man-
agement” form of compensation:

Incentive Bonus

% eligible ) 37.3%
median award
(% of salary) 13.5%
Profit-Sharing - - .
% eligible 30.5%
median award Lo
(% of salary) 10.0%
Management Bonus
% eligible 29.0%
median award
(% of salary) 11.0%
Stock Grants
% eligible 3.2%
median award
(% of salary) 10.0%

And the number of managers eligible
for these programs in 1976 is up
sharply from last year (11.9% to

THE MANAGERS MOVE

15.5% depending on the program).

Stock options are also in his do-
main. Just under a quarter of the
respondents were eligible for them;
the median exercise cost was 20.0%
of salary.

Then too, though inflation takes a
mean chunk out of it (and the IrRs
gets cut in for a share), paychecks
are going up nicely for the top per-
son. Last year, 41% of the salaries
reported for the top dp manager
(lumping all size shops together)
were in excess of $30,000 per year.
This year, over 55% are above that
amount. For a one-year jump, that’s
pretty impressive.

Want more? Still another measure
is available in the survey data: that of
the amount of authority which goes

UpP

with his title, pay, and perks.. The
table included here lists the titles most
frequently given for the person to
whom the top dp manager reports.
And just to ensure that the reporting
isn’t biased in some way, the figures
are given separately for the various
size shops involved. (After all, in a
three-man firm, everyone reports to
the President. Heck, in a company
that small, they may even take turns
being President.)

The numbers don’t show how
many people call him “Sir,” how high
up in the building his office is lo-
cated, or whether he has a company
car, but all the measures do agree on
one point: the top dp manager is
moving up the organization chart.
We think that’s how it should be.

Corporate DP Managers’ (or DP Department Managers’) Salaries

Correspondm
. Size Code 9

Average Annual Salary

15t Q Median 3rdQ

i InTable A Monihly Equipment Rental

1 . Up to $1,500/month $16,484 $20,228 $20,800
1 $1,501— $3 000/month $16,900 $19,916 $28,236
1 $3,001— $6 OOO/month $17,992 $20,956 $25,01
1 $6,001— $12 00/month $19,188 $22,516 $26,000
2 $12,001—~ $25 000/month $24,024 $27,976 $33,0

3 $25,001— $50 000/month $26,000 $30,004 $34,996
4 $50,001— $75,000/month $29,120 $34,008 $39,520
4 $75,001—-$150 000/month $30,524 $34,580 $39,000
5 $150.001—$300 000/month $31,980 $37,804 $41,184
5 ver $300,000/month $35,724 $41,496 $52,988

;Title Reported To

Installation Size

i iito to 0 ] over

[ : '+ $12,000 $25,000 $50,000 ° $150,000 $150,000

: g per month per month. per month per month per month total
Chairman 2% 49, 3% 2% 2% 3%
President \ . 23% 149, - 21% 17% 15;; 18“;9
General Manager : 5‘7 29, 49, — 1% 2%
Executive VP <i’ 7% 6%, 10, 20% 9%
Senior VP 3% 3% 129% 14% 20% 11%
Comptroller 5% 39%, — — 1% 2%
Controller 129, 119, 9%, 5% 5% 8%
Treasurer 5% 7% 3% 1% 2% 3%
VP Finance X 13% 20% 17% 13% 7% 149,
VP Administration 10% 7% 49, 8% 2% 6%
VP Operations 1% 3% — 2% . 4% 2%
VP MIS/DP — — 3% 1% 4% o
VP Other__ 4% 59, 7% 7% 5% A
Director Finance —_ 2% A 3% - 1
Director Admin 1% 1% 2% 1% . 1%
Corp Director MIS 3% 2% A 3% 2% 3%
Director Other 2% 29, 29, 3% 4% 3%
Asst to President 1% 1% 1% 2% 1% 1%
Asst VP 1% 29, - 1% 1% 1%
Other 4% 49, 1% 7% 49, 4%

Table A.

72
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Communications should
be answered by more than
3 box and a beep.

Your office is more sophisticated
than a mere box and a beep. So,
Dictaphone has taken telephone input
handling out of the primitive and into
the 21st Century.

Dictaphone’s 1650 Programmable
Inquiry Response Terminal can actually
carry on a voice-activated conversation
with your callers. Once you program it
with the questions—just read them into
the machine—your callers need only
supply the answers.

If you're looking for more than
dialogue from Dictaphone, there’s our
System 1700. A system capable of
turning! telephone orders into shipped
orders for your company. The 1700 is a
full-capacity system with a bank of three

1650

Programmable Inquiry
Response Terminal

cassettes. While your customers or
salesmen are talking to the system from
an outside telephone, the 1700's
simultaneous input-output capability
lets your typists process orders already
recorded. It's the best way we know to
take your telephone order handling and
your profits right into the 21st Century.

Let Dictaphone show you how to
turn a simple little beep into an entire
conversation—and turn your frustration
into satisfaction.

To learn more about Dictaphone’s
System 1700 and the 1650 Programmable
Inquiry Response Terminal, just
mail the coupon. Or call your local

- Ansafone/ Dictaphone office.

OYes, I’d like more information
about Dictaphone Telecommunica-

1700

Simultaneous
Input-Output System

tions Systems.
O Please have a Dictaphone rep-
resentative contact me to discuss how
to increase the efficiency of my
communications.
Best time to contact

Name
Title
Company
Address _
City
State Zip

Mail to: Dictaphone Corporation
120 Old Post Road

D' Rye, N.Y. 10580 D-11 §
@ Ictaphone " Dictaphone & a rademarkand oo TT -

Ansafone is a U.S. registered trademark of

We’\/e got people talk'ng Dictaphone Corporation, Rye, N.Y. In Canada. ..

by Ansonics International Canada, Ltd. Montreal.

oné

An*'"
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SALARY SURVEY

(Continued from page 72)

Senior Systems Analyst/
Programmer

Confers with managers, scientists, and
engineers to define business or scien-
tific/ engineering dp problems. Formu-
lates statements of those problems and
devises dp solutions. Prepares block
diagrams illustrating the solutions and
may assist in or supervise the prepara-
tion of flowcharts from those dia-
grams. Analyzes existing system and
program logic and makes revisions.

Systems Analyst/Programmer A
Confers with dp personnel to deter-
mine the problem and type of data to
be processed. Defines the applications
problem, determines system specifica-

tions, recommends equipment changes,
designs dp procedures and block dia-
grams. May prepare flowcharts and
codes. Devises data verification meth-
ods and standard systems procedures.

Systems Analyst/Programmer B
Assists in devising system and program
specifications and record layouts. Pre-
pares flowcharts and logic diagrams for
existing and proposed operations.
Codes. Prepares comprehensive block
diagrams in accordance with instruc-
tions from higher classifications. May
assist in the preparation of flowcharts.
Analyzes existing office procedures as
assigned.

Systems Analyst/Programmer C
Trainee i

Carries out analyses and programming
of a less complex nature as assigned

The jobs have been grouped into
a number of “families.” The families
range from ‘“Manager” or “Super-
visor” to “Trainee.” There are two
important things to know about the
families. First, the levels in each
category were derived, not arbitrar-
ily set. A histogram was constructed
for all people in “programming” by
plotting “number of people” vs.

Manager (or Supervisor)

Lead

Senior

C

Trainee

JOB FAMILIES

' guidance for the other phases.

..Usually a probationary employee who has

“salary.” If there were five “bumps”
or clusters in the histogram, five
levels of programmer were defined.
These levels were worked back onto
the questionnaire. Over a period of
years, the listed classifications have
evolved.

Second, the classifications have
these general qualifying character-
istics: :

Usually in full charge of all activities of
a section or department. May personally
supervise the operations of his staff or
direct the operation through subordinates.

Usually considered the assistant manager,
or supervisor in families where an “assis-
tant manager” title does not appear. In-
stead may be a line supervisor with full
technical knowledge but added duties of
assigning, instructing, and checking other
section members.

Usually competent to work at the highest
technical level of all phases of the activity.
Works on his own most of the time. May
give some direction to lower classifica-
tions.

Works under general supervision. Usually
can work on his own in most phases of
the activity. Requires only some general
direction for the other phases.

Works under direct supervision. Usually
fairly competent to work on several
phases of the activities with only general
directions, but needs some instruction and

Works under immediate-supervision, gen-
erally on only one activity. The work is
carefully checked.

no previous experience.

74

and instructed. Usually works only on
one activity under very close direction
with the work being closely checked.
Prepares functional process charts to
describe existing and proposed opera-
tions. Designs detailed record and
form layouts. Details block diagrams
to reflect specific procedures. May as-
sist in the preparation of flowcharts.

Applications
Programming

Manager of Applications
Programming
Plans, organizes, and controls the

preparation of application. programs.
Assigns, outlines and coordinates the
work of the programming staff. Estab-
lishes standards for block diagram-
ming, flowcharting, and coding. May
write and debug complex programs.
Collaborates with systems analysts and
other technical personnel in scheduling
equipment analyses, feasibility studies,
and applications systems planning. Re-
ports to the Corporate or Division
Manager of Data Processing.

Lead Applications Programmer
Assists in scheduling programming

projects. Coordinates the activities of
the programming section with other
sections of the computer department.
May act as programming project man-
ager.

Senior Applications Programmer
Analyzes problems outlined by systems
analysts in terms of detailed quipment
requirements. Designs detailed flow-
charts. Verifies program logic by pre-
paring test data for trial runs. Tests
and debugs programs. Prepares run
sheets for routine programs. May do
coding from flowcharts. May assist in
determining the causes of computer or
program malfunctions. May confer
with technical personnel in systems an-
alysis and application planning.

Applications Programmer A

Conducts detailed analyses of defined
systems specifications and develops all
levels of block diagrams and flow-
charts. Codes, prepares test data, tests
and debugs programs; revises and re-
fines programs and documents all pro-
cedures used in finished programs.
Evaluates and modifies existing pro-
grams to take into account changes in

. system requirements or equipment con-

figurations.

Applications Programmer B

Assists in coding and in analyzing pre-
viously defined system specifications.
Assists in—and in some cases carries
out on his own—the preparation of all
levels of block diagrams and flow-
charts. Codes; assists in preparing test

DATAMATION
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FLOATING POINT ARRAY PROCESSOR
A“PROVEN SYSTEM” WITH THESE ABILITIES:

REAL-TIME ABILITY The power of
60,000,000 instructions per sec-
ond, 167 nanosecond multiply/
add, 2.7 millisecond 1024 FFT, etc.
has made real-time processing a
reality.

PROGRAMMABILITY Math Library
of over 80 routines callable from
FORTRAN simplifies programming.
The Software Development Pack-
age with symbolic cross assem-
bler, simulator and debug has
allowed our customers fo quickly
implement additional custcm rou-
tines using the AP-120B's powerful
and straight-forward assembly
language instruction set.

FLEXIBILITY A peripheral processor
intferfaced to your CPU and oper-
ating system with flexible format
conversion to accept integer or

EEE

FLOATING POINT

SYSTEMS, INC. 800-547-1445

P.O. Box 23489 Portland, OR 97223 11000 S.W. 11th, Beaverton, OR 97005

(503) 644-3154, TLX: 360470 FLOATPOINT PTL

floating point from your host or other
device. Parallel processing, with
overlapped I/O, frees your CPU to
do other things. Infemal data mem-
ory from 8K fo 1 Megaword.

CREDIBILITY Numerous application
areas from oceanography to the
Space Shuttle project have proven,
with over a year's field history, the
utility of the AP-420B hardware and
soffware.

AFFORDABILITY What does it take
to boost your mini to a mainframe?
Less than $40,000 for a complete
system...that's a small fraction of
what you would spend on a large
mainframe of comparable power.
AVAILABILITY You bet! Delivery is
60-90 days AR.O. for a ready-to-
use AP-120B hardware and soft-
ware system.

PLEASE SEND ME ADDITIONAL INFORMATION

C ALL Name Title

TO I_L Company Phone
City Zip
My computer system is: My application is:

|
I
I
I
I
I
FREE | Address
|
|
|
|
|
!
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SALARY SURVEY

data and in testing and debugging pro-
grams. Assists in the documentation of
all procedures used in the system.

Applications Programmer C
Trainee

Assists in the analysis of system speci-
fications and coding. Performs all
work under close supervision.

Systems
Programming

Manager of Systems
Programming

Plans and directs all activities of the
Systems Programming Section. Pro-
jects software and hardware require-
ments in conjunction with other man-
agers within the department and with
corporate management. Develops stan-
dards for all systems software and
works to design and implement systems
required. Directs the interfacing of sys-
tems software with the hardware con-
figuration and the application systems.
Provides technical guidance relating to
the operating system to all members of
the dp staff. Reports to either the Cor-
porate or Division Manager of Data
Processing, the Manager of Systems
Analysis, the Manager of Applications
Programming, or to the Data Process-
ing Operations Manager.

Lead Systems Programmer
Assists in scheduling systems program-
ming projects and in assigning person-
nel to those projects. May act as a proj-
ect manager for major systems applica-
tions and as the manager of the depart-
ment in his absence. Usually assumes
the responsibility for coordinating the
activities of systems programming with
the other dp sections.

Senior Systems Programmer
Develops specifications for extremely

complex systems programming appli-
cations. May define the logic, perform
the coding, testing, and debugging or
may provide technical direction to
lower classifications performing these
operations. Usually is resonsible for
applications dealing with the overall
operating system or with complex sub-
systems such as sophisticated file man-
agement routines, large telecommuni-
cations networks, or advanced mathe-
matical/ scientific software packages.

Systems Programmer A

Works from specifications to develop
or modify programs to improve the
efficiency of the operating system. De-
velops logic, codes, tests and debugs
software defined by higher level cate-
gories. Modifies, tests and debugs ven-

DATAMATION



FAULT ISOLATION

. . . made easier by the DLM 1I

The DLM 1l is a new tool for isolating and diagnosing problems in data com-
munications networks. It displays on a CRT screen the data characters and the
control characters that flow on the transmission line. The DLM II enables the
troubleshooter to find the problems fast. The appropriate service person can be
contacted without finger pointing, and steps can be taken to get the users back
on line quickly.

AT THE CENTRAL SITE

The immediate task of the communications manager is to isolate prob-
lems in the shortest possible time. Finger pointing cannot be tolerated,
and the appropriate service person should be identified on the first try.
The DLM 1l is an excellent tool for the communication center trouble-
shooter because it monitors traffic on the transmission lines and can
quickly direct attention to the problem. Problem symptoms are easily
viewed on a large CRT screen of 1280 or 640 characters. The DLM Il is
very flexible in multi-vendor environments, as it satisfies the need for
a large variety of codes, protocols, and data rates. Communication
centers must keep their network operational and need tools to make
that possible. The DLM II makes it easier. It is a very practical, cost/
effective tool.

~

4

L
ON THE WORK BENCH

The visibility of the data stream to engineers and programmers in the de-
bugging stages makes their life easier and produces enthusiatic DLM II
supporters. They can easily spot missing or incorrect control characters or
improper character sequences in attempting to locate programming errors
and hardware failures. Transmitted messages are differentiated from re-
ceived messages by lower video intensity. Control characters are high-
lighted by reversing the video image to a white character on a black back-
ground. To accommodate transparent binary data streams and make it
convenient to read any character set, the DLM Il can show the message
content in hexidecimal code. Other items of interest to the person on the
bench are the interface signals, parity conditions, and synchronization
status. These conditions are sensed and indicated on the DLM II control
panel. It is much simpler to debug a system when one can see what’s
happening, and the DLM II makes it easier. It simply displays the prob-
lems in black and white.

et

IN THE FIELD

Getting in, fixing it, and getting out is the name of the field service game. There
is no time to perform complex tests, and sophisticated test equipment is often of
little use. The DLM Il.s just the right gear for the job. It is portable in a self con-
tained 21 pound package and simple to attach to the network.The proper codes,
protocols and speeds are easily set by switches on the DLM II, and in minutes
the problem can be frozen on the CRT screen in context with all the message
delimiters, address information, handshaking, and the data itself. Several DLM 11
users claim they paid for it the first time they used it. Banks can’t tolerate any
kind of downtime, and one in particular was plagued by an intermittent problem
in their data network. DLM Il made it easier by allowing the service person to
isolate the intermittent problem, trapping it on the DLM II the first time it was
used.

The DLM II could be important to you, saving you time or money,.
It provides rapid fault isolation and won’t tax your budget at $2745.
Think about that, and send for more information.

BABYLON RD. HORSHAM PA. 19044 (215) 672-0800 SYSTEMS,INC.
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- This mini-computer based systel
operation where cards had to be punched for coding and sequenc-
vgmorder cess information, I stly

. And a sizable savings in cards, pape e
- System 5000 is presently being used foran .
sks, Updating all physical property nve; torle and land records
for example. And most importantly, progress checks of audits.
- System 5000 has proven so exxble and so. ’
(non-techmcal staff quickly learned how),
plans for lots of other applications. Like maintenance schedul
for state-owned eqitipment. A land file based on EdS'
reports And personnel and payroll il




How the
Inforex
supportteam
supports you.
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When you need a computerized record
keeping system, a Branch Manager like
Harland La Vigne or an Account Repre-
sentative such as Les Davidson will analyze
your requirements and help you tailor a
system that will fit your needs exactly.

Next, a Systems Engineer with the savvy
of an Elwood Kissell will oversee the
installation and ongoing service of your
new system. He'll do it fast, efficiently,
and with a minimum of interruption. And
he’ll make sure you're properly set up for
the applications you have in mind.

SALARY SURVEY

dor-supplied utilities, application pack-
ages and engineering releases. Assists
in developing and modifying relatively
complex software, such as routines
supporting multiprogramming, tele-
communications and file management.

Systems Programmer B

Assists in defining and programming
moderately complex software such as
utilities, job control language, macros
and subroutines. May assist the coding
of benchmarks, job accounting and
control modules developed internally

. by the firm. May assist with relatively

complex software such as compilers,
link editors, and assemblers.

Systems ProgrammerC
Assists in coding and maintaining

utilities, job control language, and /0
programs, as well as other systems
software of moderate complexity. May
assist in maintaining the program li-
braries and technical manuals and in
installing new vendor-supplied engi-
neering releases. Assignments are gen-
erally under the technical direction of a
higher level systems programmer. Usu-
ally possesses some background in ap-
plications programming and has a
working knowledge of at least one as-
sembler language.

Operations

Manager of .
Data Processing Operations
Has many of the same responsibilities

as the Corporate Manager of Data
Processing, except that Systems Analy-
sis and Applications Programming
functions are not under his control.
Systems Programming may report to
him, and all other machine-oriented
functions from data entry to report
binding certainly would. Most likely
reports to Corporate Management, but
may sometimes report to Corporate or
Division Manager of Data Processing.

Manager of Computer
Operations
Plans, organizes and controls the Com-

puter Operations Section. Establishes
detailed schedules for the use of equip-
ment. Assigns personnel and instructs
them where necessary. Reviews equip-
ment logs and reports on operating effi-
ciency. Reports to the Corporate or Di-
vision Manager of Data Processing,
or to the Data Processing Operations
Manager.

LLead Computer Operator )
Assists in scheduling the operations

and in assigning personnel. Coordi-

nates activities of the section with oth-
er sections in the data processing de-
partment. May act as shift supervisor.

Senior Computer Operator
Usually operates the central console.
May give some direction to lower level
classifications. Studies run sheets. Re-
runs job steps to recover from machine
error or program error, consulting with
technical staff where necessary. Main-
tains machine performance and pro-
duction records.

Computer Operator A

Assists in running the machines and
maintaining records. May assist in er-
IOr recovery.

Computer Operator B

Assists in operating the computer and
peripherals. May keep records regard-
ing output units and use of supplies.

Computer Operator C
Carries out minor duties in accordance

with detailed instructions. Usually
works on only one activity under very
close direction with the work being
carefully checked.

Tape Librarian
Maintains library of magnetic and pa-

per tape. Classifies, catalogs and stores
reels. Maintains charge-out records.
Inspects tape for wear or damage.

Data Control

Data Control Supervisor .
Plans, schedules, supervises, and di-

rects preparation of records for data
entry and distribution of reports.
Maintain files and records, and super-
vises personnel. Reports to the Com-
puter Operations Manager or to the
Data Processing Operations Manager.

Data Control Group Leader
Assists in supervising group activities,
in maintaining and revising lists, con-
trol records, and source data for recur-
ring records and reports.

Data Control Clerk A
Maintains various control records and

source data for recurring reports. May
code source data and lists according to
prescribed code designations. Performs
related clerical and typing duties.

Data Control Clerk B
Processes various lists and source data

for recurring records and reports. Pre-
pares and types lists. Performs related
clerical and typing duties.

Data Control Clerk C
Usually works on one data control ac-
tivity. May assist higher level clerks on

other activities. &
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Wh y do the leading hmeshanng
services use Zeia Plotters?

D

EEE
,EEE@Network Services, Inc. EEE O O
EEE o
Int ti
‘ BN McauTro) b
Corporation

On-line
Jyfl'emf

rapidata 9 '

COMSHARE
s

DATA RESOURCES, inc.
" Multipie Access, Inc.

General
In the toughly competi- Electric NATIONAL €SS rH company that cares and
tive timesharing market, a Information goes on demonstrating
timesharing service must  Services l.I that care year after year with

swear by its equipment — not
at it. That’s why the leaders swear
by Zeta — the first name in quality
plotting systems, software and support.
For nearly a decade now the name Zeta
has stood for leadership and dependability in
incremental drum plotters of all sizes and
capabilities. Both on-line and remote — now
off-line too!
Diligent support by Zeta engineers and field
service specialists, who believe in what they
build, has given Zeta its richly deserved repu-

tation as the user-oriented plotter house...The
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CSC

old and new customers alike.

If you have a graphic plotting

need big or small, do what every lead-
ing timesharing service today .
isdoing, call for Zeta. Dlscoverflrst-
hand why we're at
the top. Call or write
for literature on our
complete line of
plotters and plotting
accessories. 1043
Stuart Street, Lafayette,
CA 94549. (415) 284-5200.

Zeta Research

Plotting the Future....

DATAMATION



The Teletype model 40 OEM printer.
"~ When you look at it from price and performance,
- you'll find it difficult to look at anything else.

The fact of the matter is simply this:
We don't think any other printer can even come close to the model 40.

And that's no idle boast. Not when you consider the facts.

Consider: Where else can you get a 132-column, héavy-duty impact printer that delivers over 300
lines per minute for less than $2000, or an 80-column printer for under $1400?

The big reason behind the model 40°s price/performance advantage is our unique design.
Even though it operates at speeds of more than 300 lpm, wear and tear
is less than you'd find in a conventional printer operating at considerably slower speed.
Fewer moving parts and solid-state components add up to greater reliability and reduced maintenance.

Here's something else to consider: Where else can you get a printer that
delivers the kind of ﬂexibility and reliability the model 40 offers?
T ELETYPE

For complete mformatlon please contact our Sales Headquarters at:
5555 Touhy Ave., Skokie, Ill. 60076. Or call Terminal Central at: (312) 982 2000. .

The Teletype model 40 OEM printer.
Nothing even comes close.

Teletype is a trademark and service mark registered in the United States Patent and Trademark Office.
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"Sycor service keeps my
network uptlme t0 98.5%.

Bill Dierkes, VP Information Systems,
The Keebler Company.

The Keebler Company, second
largest producer of cookies and
crackers in the U.S., has six bak-
eries and 63 distribution centers
serving 90,000 retail outlets.
Keebler’s sales force of more than
1200 used to mail 40,000 orders
per week to the 63 distribution
sites, where processing and in-
voicing were done manually. The
problem was, these orders weren’t
getting processed fast enough.

The installation of Sycor intelli-
gent terminals changed all that.
And established a new set of order
processing standards. Operating
at peak efficiency, invoices are
now transmitted from the CPU
back to the branch locations the
same day orders are received.
Keeping up this level of perform-

- ance demands terminal and serv-
ice reliability.
Keebler puts Sycor to the test.
~After a year of operation, Infor-
mation Systems VP Bill Dierkes
wanted to know how reliable Sy-
cor terminals and service were.

“I conducted a survey of 61 of
our Sycor terminals from Decem-
ber, 1975 through May, 1976.
Some of the terminals were in
out-of-the-way places like Minot
and Fargo, North Dakota; Billings,
Montana; and Pocatello, Idaho.

Places where service might be a
problem.

“What I found out really
amazed me. Naturally I expected
the terminals to be reliable, and I
expected Sycor to back them up

. with good service. But even I was
surprised to find that, when a sta-
tion went down, 80% of the time
it was back up again in four hours
or less. And 95% of the time in
eight hours or less.

“When you consider that each
location uses the terminal an aver-
age of eight hours per day and
that there are 127 working days
in the six-month period surveyed,
the total system was up 98. 5% of
the time?”’

A Sycor intelligent terminal
is a management tool.
Beyond fast maintenance and

reliability, Bill Dierkes has
found many other benefits from
his network of Sycor intelligent
terminals.

. “Price, ease of installation and
the Sycor terminal’s ease of op-
eration were other factors I con-
sidered. But the real benefits
emerged when the system was
installed. As soon as it was up and
running we were able to reduce
order processing labor by 75%,
inventory by 15%, and process
40,000 accurate invoices per
week. My Sycor system is a real
management tool.

“We're extremely satisfied at
Keebler with the overall perform-
ance of Sycor terminals. And the
people responsible for maintain-
ing them?”

Put Sycor to work for you.

Find out how much Sycor intel-
ligent terminals and responsive
service can mean to your EDP
network’s efficiency. Send in the
reply card today.

If the card is gone call one of
our nearby sales offices. We're
listed in the Yellow Pages under
“Data Processing Equipment’’ Or
contact Bill Newell, our national
sales manager, at Sycor, Inc.
Corporate Offices, Ann Arbor, MI
48104.

- Sycor puts computer power where the work i IS.

'November, 1976

- SYCOR
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Is Decentralization Inevitable?

by Frank V. Wagner

Even if the machines are loaded to only 10% of capacuty, it is now better
for groups of 30 or less to have their own computers.

Except for the salaries of the users, the
costs of all elements of a data process-
ing system are declining—some more
rapidly than others. Performance, at
the same time, is increasing. From such
generalities, many opinions can be
formed, and different consequences
deduced. However, if the question is
asked, “How much has the cost of a
particular element declined?” it’ be-
comes a very difficult question to an-
swer—and one begins to doubt the
validity of some of the conclusions
drawn from these generalities.

The great British physicist, William
Thompson (Lord Kelvin) once ob-
served:

“When you can measure what you

are speaking about, and express it in

numbers, you krnow something about
it; but when you cannot measure it,
when you cannot express it in num-

bers,-your knowledge is of a meager

and unsatisfactory kind; it may be
the beginning of knowledge, but you
have scarcely, in your thoughts, ad-
vanced to the stage of science.”
However, in attempting to reconcile
the quantitative data available, several
problems occur. No authors approach
the matter from the same point of
view. None of the performance data is
expressed in comparable units. Few
authors adequately define the makeup
of the subsystem they are describing;
for example, is the cpu only a logic
processor? Or does it include high
speed internal storage’7 What about
power supplies?
In many cases, “cost” is not defined.
Is it manufacturing costs, or the ulti-
mate price to the consumer? The latter,
of course, would be more meaningful,
and will be used in this article. And
some authors speak to different time
frames, some concentrating on the
past, others projecting into the future.
We now arrive at another problem.
Frederic G. Withington (“Beyond
1984: A Technology Forecast,” Janu-
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ary, p. 54) makes it clear that, after
the end of any decade, one simply
cannot buy a thing directly compa-
rable to the thing he bought at the
beginning of the decade. Computer
systems with only 2K of internal stor-
age, for example, were normal in 1955,
but by 1965 they were generally not
offered for sale.

The situation in software becomes
even more unmanageable. A very ac-
ceptable software program in 1965
would be totally unacceptable in 1975.
The 1965 model would have been de-
veloped without adequate specifica-
tions; it would be prohibitively hard to
maintain; its documentation would be
rudimentary and inadequate; its testing
would not have been subject to modern
standards of quality assurance, etc.

In spite of such obstacles, this article
attempts to synthesize a picture of
changing costs from available data; this
synthesis is pictured in Fig. 1. Both
hardware elements and software devel-
opment were studied to determine
cost/ performance trends.

Hardware
Three of the physical elements that

go into a computing system were se-
lected for study: (1) Processing and
Internal Storage (to represent the cost
of raw computing power), (2) Fast
Access Mass Storage (to represent the
cost of having all of the data required
rapidly available for processing), and
(3) Common Carrier Communication
Lines (to represent the costs of using a
computer from a remote location).

To study “Processing and Internal
Storage,” the cost of a cpu was used.
The cpu includes all the logic necessary
to interpret and execute the instructions
to the computer, and the high speed in-

Portions of the material presented here will
appear in another form in the AGARD (Ad-
visory Group for Aerospace Research and De-
velopment, NATO, APO New York, N.Y.
09777) Conference Proceedmgs to be pubhshed
early in 1977, which includes an extensive bibli-
ography.

ternal storage in which resides the pro-
gram and the data currently being
processed. It also includes such appur-
tenances as the power supply and the
cabinet. _

Costs for such cpu’s from 1965 on
typically represent the cost of a system
with much more powerful logic, and a
much greater quantity of internal stor-
age than 1960 cpu’s. Hence, the costs"
shown, particularly for 1975 through
1985, are actually for cpu’s much
more powerful than comparable ones
of 1960. In spite of this defect in strict
comparability, the index of costs shows
a spectacular improvement through
the years. There is nothing startling
about this conclusion—hardly anyone
would challenge it.

The data are presented for compari-
son with the other elements of a com-
puting system. Cpu’s in 1975 cost ap-
proximately one-half of 1% of those
of 1960. The 1985 systems will cost
about 20% of the 1975 systems. Clear-
ly, in any analysis of computing costs
in the next decade, the cost of the
central processor and its internal stor-
age has descended into the noise level.

When one turns to the relative costs
of Fast Access Mass Storage, there ap-
pears a picture not so widely appreci-
ated. “Fast Access Mass Storage”
means the external on-line storage of
the computer, in which is held the data
(and programs) that could not be held
in internal storage, but which requires
rapid access for transfer to internal
storage for processing. (Not consid-
ered here are the more esoteric super-
size storage with relatively slow access,
currently represented by such devices
as the Ampex Terra-bit and 18M 3850.)

Prior to 1960, the most widely used
device for this purpose was magnetic
tape, inadequately supplemented by
small capacity magnetic drums. Begin-
ning in 1960, rotating magnetic discs
became more and more prominent, so
that eventually, magnetic tapes were
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largely relegated to the role of off-line
and/or archival storage. In the 1980s,
it is expected that many of these de-
vices will include semiconductor tech-
nology, ccp (Charge-Coupled De-
vices), and magnetic domain devices
such as bubble memories. In 1960, the
costs were based upon the original
1956 1BM RAMAC, the 1960 1BM 1301,
and the 1962 18M 2311, the first major
removable disc pack. The point plotted
for 1974 represents the current 200
megabyte 1BM 3330-II.

In order to bring these, and the
future more exotic devices, onto a
common ground, it was necessary to
“normalize” the difference in size of
storage and speed of access. For this
purpose a “Unit of Capability” was
used, defined as the storage capacity in
kilobytes divided by the access time in
milliseconds. Comparable costs, then,
are costs per unit of capability. Most of
“the conventional wisdom™ agrees that
the cost of such fast access storage has
come down, “but not very much.” The
data in Fig. 1 show that the cost indeed
has come down sharply; 1975 costs are
only about 2% of 1960 costs, and
1985 costs will be about 10% of 1975
costs,

Since the famous “marriage of com-
puters and communications,” an in-
creasing fraction of the cost of getting
computing done has been the cost of
communications. This cost would in-
clude the remote terminal devices, the
modems, multiplexors, concentrators
(some of which are on the end of every
digital communication line), and the
lines themselves. The lines represent a
substantial portion of such costs. The
most glamorous portion of line costs
are the “long lines” from city to city,
now frequently mechanized via satel-
lite. However, what is not commonly
recognized is that the local connections
(particularly in situations with multi-
ple dispersed terminals where dial-up
services are inadequate) frequently
represent the largest portion of the
cost.

Line costs to the user are not neces-
sarily susceptible to advances in tech-
nology. Typically, the service must be
obtained from a regulated common
carrier whose prices are set by public

authorities on the basis of return on .

investment. High density routes (where
unit costs to the carrier are small) fre-
quently command high prices in order
to subsidize low density connections to
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Fig. 1. Data is synthesized from at least 20 different sources to show the cost to

the user for different elements of a computing system relative to their cost in 1960.
The major difficulty encountered is that changes are so rapid that one cannot buy a
directly comparable item at the end of a decade that he could at the beginning.
Much better cpu’s in 1975, for example, cost 0.5% of what they cost in 1960. Costs for
more powerful, fast access mass storage in 1975 are about 2% of what they were in
1960. These costs will continue to decline considerably by 1985. The decreases in
communications and software are less than decreases in other elements, but are still

considerable.
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remote hamlets, where the unit costs to
the carrier are very large. Thus, the
price to the consumer is normally not
a function of technology.

Fig. 1 shows that the reduction of
the costs of the communication lines is
small compared with the vastly re-
duced costs of the other hardware ele-
ments of computing. 1975 costs are
only 61% of those in 1960; 1985 costs
will be about 53% of 1975’s. The cost
of other elements of the network will,
of course, decrease in direct propor-
tion to the amount of electronics that
they contain. Nevertheless, it is clear
that, of all the elements of computing
cost, the smallest decrease is repre-
sented by the communications portion.

Software
In approaching a study of the costs

of software, one is keenly aware of
Kelvin’s dictum, “when you cannot ex-
press it in numbers, your knowledge is
of a meager and unsatisfactory kind.”
Nevertheless, a few daring souls have
attempted to quantify the problem,
principally a team of dedicated re-
searchers at System Development
Corp. (See B. W. Boehm, “Software
and Its Impact: A Quantitative Assess-
ment, Datamation, May 1973, p. 48).
Their studies show that there is a
spread of 1,000% between the 10th
and 90th percentiles of software pro-
ductivity, if it is measured by the num-
ber of BAL (Basic Assembly Lan-
guage) instructions per man month.
The median of these data are as fol-
lows:

Number of BAL

Instructions
Year per man month
1955 200
1960 300
1965 450
1970 700
1975 1,100
1980 1,650
1985 2,500

A large part of such improvement in
productivity comes from the availabili-
ty of improved implementation sys-
tems—the tools for building software.
In 1955 only primitive assemblers were
available. Later the first generation of
higher order languages appeared:
FORTRAN, COBOL and JoviAL. Today
for business application programs such
implementation systems as Informatics
MARK 1V and IBM’s RPG II enable pro-
grammers to produce a high quality
equivalent of BAL instructions from
five to fifty times faster than the tools
of 1960 permitted. Similar trends are
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The real breakthrough in tape drives
that powerful minis demand.

It’s here. To meet urgent OEM requests, Pertec presents: tape velocities to 125
ips for high volume data-processing. Our new T1000 tape drive—so advanced, and so
cost-optimized, it’s actually a whole new generation in vacuum column capability.

. T1000. The Pertec superstar. Specifically developed to handle the great
chunks of on-line data that systems will require tomorrow, as well as today. Because
we recognize the futility of state-of-the-art CPUs, if the rest of your system can’t
keep up.

Expect cost-effective performance that just won'’t stop. T1000 whirls through
heavy dp throughput at 75 to 125 ips—PE and NRZI read-after-write. Dual density
for now, but we've also designed T1000 to handle GCR high density recording —
why waste a powerful CPU on yesterday’s technologies?

Build in super convenience with T1000’s 1012” reel auto-thread, and auto-
matic-loading cartridge. Build in safer, smoother tape handling with our vacuum
capstan, and air bearings to minimize friction-wear. Build in lower maintenance
costs—our breakthrough series boasts solid-state relays and LEDs.

With the T1000 now topping our tape line, it’s hard to imagine anything an
OEM could want, that Pertec can’t deliver.

Six basic series—tension arm or vacuum column. Wlth over 400 line-com-
patible variations: move up or down as system specs require. Select from the widest
range of configurations available from a single-source today: 7 to 10%4' reels,

6.25 to 125 ips. Multiformat phase-encoded and NRZI, 7 or 9 track. Just for starters..
All backed by vigorous field sales and support—service
depots are strategically located around the globe.
Emergencies are treated on a 24-hour, 7-day basis, with

assistance promptly dispatched through our toll-free
800 line.
With over 60,000 tape drives already shipped, and
still more capability to come, there’s no question Pertec’s .
committed to give you just what you need, just when .
you’re ready for it. (Is it too corny to say “your wish is our command”?)
For complete information on T1000, or any other peripheral requirement, call

the Pertec regional sales office nearest you: Hudson, New Hampshire (603) 883-

2100. Chicago (312) 696-2460. Los Angeles (213) 996-1333. London (Reading)

582-115. Or write Pertec, 9600 Irondale Avenue, Chatsworth, California 91311

Pertec is a division of Pertec Computer Corporation.

=8 PERTEC

a division of Pertec Computer Corporation’
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- Computerless
~Terminal.

L Y— T

R I And the Bruning 96 retrieval/
ﬁ‘ & printer is as easy to operate
: as an eight-track player.
Anyone in your office can use
it. Simply insert a cartridge.
The correct fiche and frame
appear on the big, bright
screen with pushbutton
ease. Need a hard copy?
‘Another button gets you
one in seconds.

The Model 96 typifies the
innovations Bruning brings
to a complete quality line
of fiche duplication and
retrieval systems. You
can have one tailored to
your specific application.
Call a Bruning Micro-
graphics Specialist for more
information on the new Model
96—or a complete system.
You'll get answers, not just order
o blanks. Or write Bruning, 1834
. 'Walden Office Square, Schaumburg,
Illinois 60196.

Bruning’s fast,
new microfiche
retrieval /printer.

We developed the automated
Bruning 96 to give you a more
versatile off-line link with

the data base and provide
quick, hard copies. All ata
more reasonable cost.

This economical alternative
to computer terminals offers
some remarkable advantages.

Like a much greater data
base. The ability to handle
photographs and illustrations,
And immediate access to the
past, in case you want to
check something a few days,
weeks or months from now.

There's no limit to the
amount of information you
can store in its convenient d
retrieval cartridges. Each hol
up to 8,000 microfiche frames,
with random access to any
frame in seconds.

The bold force in micrographics.

BRUNING

DIVISION OF :
® ADDRESSOGRAPH MULTIGRAPH
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DECENTRALIZATION

noted in the construction of system
programs, where the pioneers, sDC’s
JoviaL and Digitek’s pops, have been
followed by modern proprietary sys-
tems, such as 1BM’s PL/S, Softech’s
AED, CAP’s CPL/1.

Surprisingly, all this productivity is
preserved when converted into cost per
instruction. The cost per man month
of a programmer (and his computer
test time) capable of producing such
an instruction is not growing. It is al-
most a constant in the range of $3,500-
$3,800 per man month total cost. Di-
rect labor cost, although growing, has
not kept pace with inflation [See the
Salary Survey in this issue]. The in-
creases are compensated for by a big
decrease in overhead costs. There has
also been a very significant reduction
in the costs of machine time used each
month by a programmer for testing.

If the above data on instructions per
man month are divided by the cost per
man month, we obtain a figure for cost
per BAL instruction. Relative values
thereof are plotted in Fig. 1 as the
curve labeled “Custom Software De-
velopment.” The surprising result is
that the cost of an equivalent program,
comprising 10,000 instructions today
is about 28% of its cost in 1960—and
in 1985, it will be less than half of its
cost today. But I must repeat, there is
no such thing as an “equivalent” pro-
gram of 10,000 BAL instructions. To-
day we demand much more, for exam-
ple, data security, “fail-soft” charac-
teristics, automatic recovery—things
which were rarely heard of in 1960.
Consequently, it is clear that the cost
of developing software has not come
down anything like the amount that
hardware cost has decreased—indeed,

its cost reduction is almost as disap-.

" was deemed impractical to do so for

application programs (which represent
the major part of software develop-
ment costs). Such extension to appli-
cation programs began in the late
1960s, and application software prod-
ucts are commonplace today.

There is no reliable published data
on the economics of using software
products, and such data would vary
widely, depending on the type of prod-
uct used. I have estimated, however,
that the equivalent costs of using a
software product had, by 1970, de-
clined to 25% of the cost of a custom
developed equivalent system, and by
1975, were certainly no greater than
15%. In some cases, the ratio could be
as little as 1%. In Fig. 1, I have plotted
the most conservative curve, which
shows that, using software products,
1975 costs are about 6% of software
costs in 1960, and that 1985 costs will
be about 33% of 1975’s.

To summarize, dramatic reductions
began then in 1960 in cost perfor-
mance trends for the elements of com-

puting systems, Major cost reductions-

in computers themselves have been ac-
complished by 1975, and there will be
continuing reductions through 1985.
Communication costs, on the other
hand, lag far behind all other types of
hardware costs. The cost of software
development has been progressing nice-
ly, but dramatic improvements can
only be achieved by using still higher
level languages. The past and future
improvements are listed in Table 1. It
will be seen that hardware costs repre-
sent an ever decreasing percentage of
total budgets for data processing.

Implications of decline in costs
However, a frequently overlooked

fact is that the costs listed in Table 1
are not the whole story. The total dp

system includes all its users.

1985 Costs as a
Fraction of

1975 Costs as a
Fraction of

1960 Costs 1975 Costs

Hardware

Processing and Internal Storage 0.005 0.20

Fast Access Mass Storage 0.02 0.10

Common Carrier Communication Lines 0.61 0.53
Software

Custom Development 0.28 0.47

Software Products 0.06 0.33

Table 1.

pointing as communication costs.
However, another development has
taken place, beginning about 1965. In
1960 the concept of a “Software Prod-
uct” was the dream of a few pioneers.
The concept was simple. Do the devel-
opment once, but do it in such a way
that the identical software could be
used by many different organizations.
Of course, this has always been done
for basic system programs such as lan-
guage processors, control programs,
and access methods. But in 1960, it
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Nevertheless, as might be expected,
those subsystem components which
have had the greatest increase in cost
effectiveness have had the greatest in-
fluence on the architecture of such sys-
tems. The dramatic reduction of cost
in processing logic has created a trend
toward incorporating “intelligence”
(i.e., processing capability) into re-
mote terminals. There is a small but
definite growth in such intelligent ter-
minals, which are really minicomput-
ers. More and more, the processing

which can be done remotely is done

. remotely, and only that which requires

a central computer is transmitted to
and from the central site.

Software trade-offs
At present, the cost of software

seems to have mixed effects on this
trend toward decentralization. On the
one hand, there are several factors
which seem to indicate that software
costs on small decentralized computers
should be greater than such costs on
large central computers, which would
thus inhibit the trend. Sophisticated
tools for software development on
small computers are available in much
less variety than on large machines.
Good operating systems, with conve-
niences for the programmer, are rare.
With the exception of RPG 11 on Sys-
tems/3 and 32, second generation im-
plementation systems, such as coBoL
compilers and only one Data Base

" Management System (a small version

of TOTAL), are just beginning to be-
come available on a relatively few
small machines. Third generation im-
plementation systems, necessary for
high productivity, such as GIS, ASI-sT,
MARK 1v, are available on only one
small computer—the Microdata “REAL-
ITY” System.

On the other hand, there are oppos-
ing factors which tend to reduce the
cost of software development on de-
centralized minicomputers. Perhaps
the most powerful factor is that the
computer is specialized. It is not all
things to all men—when best used, it
tends to be dedicated to a single appli-
cation or a group of related applica-
tions. Under such circumstances, there
is no need for a sophisticated operating
system with all its mind-boggling com-
plexity. Therefore, the programming is
straightforward and uncomplicated.

Another factor of increasing impor-
tance is the accelerating trend toward
the availability of software products on
minicomputers. As mentioned, soft-
ware costs can be reduced most dra-
matically by the use of general purpose
software products. The System 32 is
better equipped with application prod-
ucts than any large machine. As these
become more available for other minis,
the prior inhibiting effect of software
development on the trend will disap-
pear.

Hardware-software trade-offs
The dramatic decrease in the cost of

processing logic has made possible a de-
velopment which has not yet emerged
as a trend. But it seems so logically
inevitable that I expect to see it emerge
within the next five years. The con-
cept addresses the software problem
by exploiting the low cost of hard-
ware logic to use existing software. 1
can best illustrate it by describing a
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Can a SecuritySystem
improve your whole
operations plcture"

Now it can.

Because Rusco’s new
CARDENTRY System 500
handles a lot more than
security.

CARDENTRY is a sophis-
ticated new access control
system based on Rusco’s
patented cryptically encoded
ID card that’s virtually impos-
sible to decipher or duplicate.
So it’s already miles ahead of
locks and keys.

But CARDENTRY has a
brain. With enough memory to
handle up to 20,000 ID -cards

and then some. So in its spare
time, it can do things like
control and record all copy
machine use. Monitor alarm,
fire, smoke detectors (or just
about anything else) and warn
you when something’s amiss.
Keep unauthorized cars out of
your parking lot. Immediately
tell you who'’s in your plant and
who’s out. Collect data to
automatically generate payroll.
Lock and unlock doors or
equipment at preset .
times.

CARDENTRY is

programmable. So a lost card
can be ruled out forever at the
touch of a button. No lock
changing. No panic. And if
you’ve got an unusual applica-
tion, the only customizing that
has to bedoneis inthe software.
Let Rusco show you how
CARDENTRY can improve
your operations picture. Our
informative new brochure has
all the details. To get it, return
the coupon or use our toll-free
customer service
number for quick
response:

Toll Free 1-800-528-6050 ext. 691

(IN-ARIZONA CALL 1-602-955-9714 EXT. 691)
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Rusco Elec{ronrcs Systems
PO. Box 5

1840 Vlctory Biva.
Glendale. CA 91201

(800) 423-2557

in Calit: ~ (213) 240-2540

Telex 696318

RUSCO

ELECTRONIC SYSTEMS

Send To:

NAME

I es I'm interested in what

CARDENTRY can do for my operations
picture. Have salesman contact me.

O Send details and address of my local
Rusco sales office.

O Include information about Rusco's credit
card manufacturing capability.

Phone:

COMPANY

ADDRESS

Rusco Electronic Systems, a division of Rusco Industries, an AMEX listed company/Equal Opportunity Employer




DECENTRALIZATION

case in which the technique produced
dramatic results.

Almost ten years ago, a large orga-
nization needed a very sophisticated
message-switching system. They se-
lected a very powerful, highly sophisti-
cated computer—the best one for the
purpose available at the time. The soft-

ware necessary to implement the sys-

tem was a major development project.
It took a number of years and cost
several million dollars. Subsequently,
several other organizations acquired
the same hardware, and built on the
base of the same software, enhancing it
as the years went by. The replacement
costs of that software today would per-
haps be $5,000,000; it was by far the
best available answer to the require-
ments. _
In the early '70s, the hardware be-
gan to become obsolescent and its cost
effectiveness declined, so that new us-
ers were reluctant to acquire such
hardware. New modern minis, as we
have seen above, could perform the
same functions at far less. cost. But
their use was impractical; the cost of
rewriting the software was prohibitive.
So a concept was developed to use
such relatively inexpensive hardware
for processing the existing software by
the well-known technique of hardware
emulation. A relatively inexpensive, re-
liable minicomputer from a reputable

manufacturer was selected. Enhance- .

ments to the hardware were designed,
which enabled the message-switching
software to run on the foreign ma-
chine. The cost of hardware develop-
ment and manufacturing was less than
10% of the cost of rewriting the soft-
ware. The project was successfully
completed, and a substitute was devel-
oped, highly cost effective by 1972
standards. By 1980, such a substitute
can be developed for 20% of the cost
of the 1972 model.

There is available today a growing
inventory of software products for
large, expensive computers. I believe
that inexpensive hardware enhance-
ments to modern minicomputers will
soon enable them to run this inventory
of available software. The most cost-
effective approach will be to dedicate a
machine to a specific purpose. Today
you have on your wrist a computer
dedicated to telling you what time it is.
Soon you will buy a computer to do
only accounts receivable or document
accession, or whatever your job is.

Grosch's Law repealed

The well known Grosch’s Law
states: “Throughput capacity of a
computer is proportional to the square
of its price.” A number of formal stud-
ies confirmed that this law was indeed
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valid for large computers of the 1950
to 1970 era which operated in batch
mode. :

Dp management became well aware
of the “economies of scale,” and with
the demand for capacity seeming to
grow without limit, a corollary to
Grosch’s Law that I call the “Dogma
of Data Processing” evolved: “The
most economical way to do computing
is to acquire the largest computer that
the enterprise can possibly foresee a
need for; therefore, all computing in
the enterprise must be done in one
central computing facility.” Hence, we
have a strong “union” of dp managers
who quote the gospel according to
Grosch in defense of centralization,
and treat as heretics the radicals who
would propose decentralization.

But, with astounding foresight,
C. W. Adams (“Grosch’s Law Re-
pealed,” Datamation, May 1962, p. 38)
anticipated that the price-throughput
relationship of Grosch’s Law was be-
ginning to disappear. Since 1960, small
cheap minicomputers simply do not

- follow this “Law,” and it has been

conjectured that throughput perfor-
mance on minicomputers may even be
proportional to the square root of the
price.

In addition, the very large machines
have begun to encounter some dis-
economies of scale. As more and more
work is done on a single mainframe,
the operating system gets more and
more complicated—and less useful
work actually gets done. '

Both factors then indicate that
Grosch’s Law is being repealed.

The efficiency of people

In most large organizations, dp costs
tend to be somewhere from 0.5% to
2% of total costs. Salaries and other
costs of people are between 40%
and 90% of total costs. The efficiency
of the total enterprise is the efficiency
of the global ‘system of people doing

. the necessary work, assisted by com-

puters, Yet, at meetings of computer
people, the discussions might lead one
to believe that all the work was done
by computers. Serious papers are pub-
lished on optimizing the hardware/-
software subsystem, leading the un-
wary to believe that such optimiza-
tion would solve the whole problem.
Such local optimization can be useful,
but, as is well known, must always be
subordinated to the global optimiza-
tion of the real problem, the total sys-
tem,

Just suppose that typewriters had
never been invented. All the secretaries
in your office are producing letters and
reports by writing them out very neat-
ly in longhand with ballpoint pens.
Now BM makes a dramatic announce-
ment—it has invented the typewriter!
Next morning, at every large corpora-

tion, an IBM typewriter salesman has
an appointment with the Vice Presi-
dent for Office Services. Let us see
what .happens, for example, at the
General Electric Corp. The salesman
suggests that GE buy a $600 typewriter
for each secretary. This is a revolution-
ary proposal. Purchasing is called in.
Internal Consulting is summoned to
a meeting. Operations Research is
charged with investigating the concept,
and conducting a feasibility study. The
results show that the average use of a
typewriter by a secretary would be
1.1873 hours per day, and that the
productivity of secretaries would in-
crease by 325.26%. It is strongly rec-
ommended that the corporation con-
vert to typewriters. It is recommended
that enough typewriters be procured so
that each is loaded 4.7492 hours per
day. Allowing for down time and as-
suming that most overloads can be
handled by overtime, each four secre-
taries will share one typewriter.

The recommendation is adopted.
The typewriters are delivered, and
training begins. Soon all secretaries are
mechanically proficient; . Purchasing
cancels all orders for ballpoint pens;
and the system is cut over to document
production by typewriter only. Pro-
ductivity is very low the first week. It is
worse the second week, worse the
third, and by the end of the month, the
backlog of letters and reports has
reached alarming proportions. Most
executives are spending a good deal of
their time consoling tearful secre-
taries who complain that they cannot
get their work done because they can-
not get access to a typewriter, An emer-
gency meeting is held. Only two viable
alternatives present themselves—go
back to the ballpoint pens, or get a
typewriter for each secretary! Opera-
tions Research does a fast study, and
concludes that spending four times as
much for the typewriters will be paid
for many times over by the increase in
productivity. The recommendation is
accepted, the secretaries live happily
ever after, and General Electric in-
creases its dividends. ‘

The moral of the fairytale is clear.
Efficiency of people can vary over a
wide spectrum. The productivity of
programmers has been studied exten-
sively; no general conclusion was pos-
sible because productivity varied by a
factor of ten between different people,
and even when measuring the same
person at different times. All data on
the efficiency of people show that it can
seriously be impaired by frustration—
“Nobody lets me get my work done
without interference.” Conversely, pro-
ductivity seems to be at its highest when
the worker has full control of the
tools necessary to do a job. Many have
had experiences with central data
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Giveyour proprietary
software the repetitive edge.

The BTI 4000 Interactive

Timesharing System was de-

signed to keep your proprietary

software proprietary. And

enable you to sell it again and
again, and again ...

On our system you totally

control the software source
code—even when you sell a
turnkey system. Yet manage-
ment, operating and library
functions are controlled by the
system owner.

You don't give up your
software; he doesn’t give up his
system.

Your software stays soft and -
accessible.

Other computer systems
offer some degree of software
security through microprogram-
ming. But using “firmware”’
takes away your flexibility in

changing or modifying programs.

The BTI4000’s unique
operating system allows the
software vendor to alter or even
remove software over the phone
—independently of the system
owner. So you can support
software from your office.

Now you can safely make
software sales demonstrations.
You can insure additional
reimbursement for multiple
installations. You can even

offer attractive term payment
arrangements, instead of steep
up-front total payments.

In short, with our system
it’s easier to make sales. And to
make more sales repeat sales.

There’s even more.

Source code security is just
one of the plusses. Other advan-
tages the 4000 offers include:

Hierarchal account organi-
zation. 26 independent account
groups can be run as separate
businesses, allowing “sub-
letting” of portions of the sys-
tem to different companies or
departments. All activity is
recorded by account— even use

of individual programs and files.

Remote system control.
The system and master account
managers have the power to
access the system from any ter-
minal to create new accounts,
modify time and storage limits,
change passwords, provide or
remove access to programs and
files, or check user activity.

Software mobility.
Software can be moved on, off,
or within the system, without
shutting down.

BASIC-X. Feature for
feature, you won't find a better
extension of BASIC.

Inter-system communica-
tion. Optional ports can be
added to communicate with
other systems, in any asynchro-
nous protocol. ‘

And lots more.

All for $35,950—more or less.

There isn’t another
timesharing computer on the
market that'll give you this
much power and flexibility
with 7.5 megabyte capacity and
8 ports for this small a price.
$35,950—and that’s for a single
unit. You can pay a lot less, in
quantity. Of course, we have
larger configurations too.

Call or write for complete
details on the 4000 models and
all their features.

The BTI 4000 helps you
make sale after sale after sale.

Basic Timesharing Inc.

Home office: 870 West Maude Avenue, Sunnyvale, California 94086. Sales offices: East: Cherry Hill, New Jersey (609) 795-2334;
Southeast: Atlanta, Georgia (404) 433-0900; Midwest: Minneapolis, Minnesota (612) 854-1122; West: Sunnyvale, California (408) 733-1122
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Scotch® brand data cartridges are the best choice
for your cartridge system for a number of reasons.
Because we invented both the cartridge and the
drive back in 1971. Because we make more of these
data cartridges than anyone else in the world.
And because our Scotch brand label is backed
by the most experienced producers of magnetic
recording media. A dedicated team of research
experts, production specialists and sales and
service technicians. The 3M Clan.

Scotch data cartridges are available
worldwide from 3M and from leading data
products suppliers who’ve joined our clan.

Count on the clan.'
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Whatever brand of cartridge system you're using,
Hewlett-Packard, IBM, Tektronix or others,
Scotch data cartridges are compatible.

For more information, write: Data Recording
Products Division, 3M Company, P.O. Box 33255,
St. Paul, Minnesota 55133. '
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DECENTRALIZATION

" processing that parallel those that the

secretaries had with the shared type-
writers. You complain of the service.
Dp management writes an authorita-
tive study showing that the service is
excellent and very cost effective (im-
plying that you are the money-waster).
You fire back a memo documenting
how bad it is. In the meantime, the
work suffers. What would happen if
you had control of your own comput-
er? If anything went wrong, you
would look around for someone to
blame, and see no one but your own
~unit. You would roll up your sleeves
and solve the problem.

Of course, the moral of my fairytale
would not be applicable if typewriters
~cost $600,000 apiece, instead of $600.
Until ten years ago, computers- were
too expensive to consider decentral-
izing control of them. But I submit
that today their prices, including soft-
ware, are approaching the low level
where it is foolish to suboptimize com-
puting costs at the expense of the costs
of the people who really do the work.

The principle of
decentralized computing
1 believe that we have entered an era

where guidance in acquiring comput-
ing power can be derived from a new
Principle of Decentralization:
“If an organizational group, smaller
than 30 people, requires computer
assistance, it is better for the total
enterprise that those people have ex-
clusive use of their own computer—
provided that ‘the computer, big
enough to do the job properly, will
. be loaded to over 10% of its ca-
pacity.”
The italicized words are vital to the
application of the principle.
The group must be smaller than 30
people, a number that should decrease
-in the future as the costs of the com-
puter decrease. It was chosen large
enough so that the cost of a dedicated
computer would be less than 5% of the
total personnel costs. (Surely, adding a
computer should improve the efficien-

cy of an operating unit by 5%!) On

the other hand, if the group is larger
than 30, it probably will have more
than one kind of work to do, and thus,
the computer would begin to be used
for more than one application. Dorn
shows (“The Trouble With Minis,”
May, p. 82) that, if you share a decen-
tralized mini, you immediately have a
small central computing facility, with
all its attendant evils, and you lose
many of the advantages of decentrali-
zation. ‘Thus, the importance of the
words, “exclusive use,” which cannot
happen unless the group is smaller than
30 people.
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The computer must be big enough

to do the job properly. There are many
problems which simply cannot be han-
dled by today’s small computers. Nu-
clear reactor design, numerical predic-
tion of global weather, maintenance of
reservations a year ahead for all of the
airline seats in the world, instant re-
trieval from massive data bases, are
BIG problems. Such applications are
only feasible today on a computer so
expensive that it is only practical if it is
shared by many groups of users. I ven-
ture no predictions as to the speed with
which technological improvements will
catch up with these applications. Up
until recently, I believed that data
bases would be the last application to
become adaptable to a dedicated small
computer. But a careful analysis shows
that such is not always the case. For
example, data bases can frequently be
segmented and distributed to the place
where the segment is used. “Instant”
updating may be unnecessary: R. G.

_ Canning (“Distributed Data Systems,”

EDP Analyzer, June 1976) notes that a
large insurance policy file has been dis-
tributed among branch offices, each of
which services a distinct small group of
policy holders.

I have recently become familiar with
an application involving a medium-
sized bibliographic data base—the cat-
alog cards of the Library of Congress.
A system has been developed to in-
crease the productivity of the catalog-
ing staff of a library. Such a library
uses, as its source information, the
data issued in special format for each
book by the Library of Congress.
However, it is not appropriate to use
the information in its raw form for the
particular library’s own catalog, which

is unique because of the unique needs

of the library. The cataloging staff
eliminates some of the data, and adds
additional data. ~

The system consists of a minicom-
puter, two floppy-discs, a crt with key-
board, and a typewriter for hardcopy
output. A part of the system is a data
base of all such Library of Congress
data on 400 diskettes. There is a sub-
scription service to keep the data base
up to date as it is issued. The cataloger
selects the proper diskette and mounts
it on one drive. Using the crt and its
keyboard, he reads the information, de-
letes from it, adds to it, puts.it into
exactly the form that he wants in his
catalog, and writes that on a diskette
on the other drive. Thus, he has two
data bases at his disposal in the com-
puter—the original catalog card and
his own library’s catalog. The diskettes
containing his own library’s catalog are
data bases at his disposal in the com-
puter at a central site to produce the
printed catalogs his library needs. The
entire system can be obtained for un-
der $50,000, including all the software

to make it work. On a lease basis, the
monthly cost would not be greater
than the salary of one cataloger. Two
such systems are expected to be in-
stalled in a government library in the
near future.

The last part of the principle of de-
centralization speaks to the utilization
of such a dedicated computer. It con-
jectures that the computer should be
loaded to over 10% of its capacity.
Logically, of course, the loading is im-
material, as long as the productivity of
the group is increased enough to pay
for the computer. However, 1 have
added this requirement, without any
analytical justification for the selection
of the 10% level of use, because of my-
belief that, if it is to be successful, the
assistance of the computer to the group
should not be for some trivial applica-
tion, but should participate in the
mainstream activity of the group.

Conclusions
It is now clear that Grosch’s Law

has been repealed by technological ad-
vances. It is no longer true that the
most cost effective way to do data
processing is on a large central com-
puter. However, the current investment
of large amounts of money in central
data processing installations and in the
organizations built to support them,
and ‘especially the vested interests of
their management and of 1BM’s manu-
facturing capability, will delay for
many years the inevitable growth of
decentralization.

The new “Principle of Decentraliza-
tion” is a useful guide to evaluating
whether to use central computing or
not. It is also likely that there is a big
future for standard software applica-
tion products, running on small dedi-
cated computers enhanced by emula-
tion hardware. &

Mr. Wagner is a senior vice presi-
dent and a director of Informatics
Inc. A user of computers since the
late 1940s, he has been an aero-
nautical engineer and head of the
engineering computing group at
North American Rockwell. During
this time he was a founder of
SHARE, of which he is a past presi-
dent and its only honorary member.
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With GE’s TermiNet’ 9600
Communication Controller
youcanemulate IBM 2780,

3780 and Univac DCT - 1000
remote print stations

If you’ve been waiting for a fast, and cost without changing central
versatile and efficient remote print site software
station at an affordable price, wait no And the best part is that you can have
more. By interfacing the TermiNet this kind of application flexibility.
9600 Communication Controller This kind of network efficiency. This
option with one of General Electric’s kind of high performance in a price
line printers, you have in one small range you can justify.

packallge, not only'emulayions tl")or $
e for ynider $500
® A variety of printer speeds to “

ner month™

match your network capacity up to
340 lines per minute -

® Throughput that can be upgraded Write General Electric Company,
as your workload increases TermiNet 794—18, Waynesboro,
® Improvements in throughput Virginia 22980.

For your special kind of needs-A special kind of printer

GENERAL @& ELECTRIC

* Annual lease rate including maintenance — selling price under $10,000.
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The package includes a programmable intelligent termi-
nad. with an advanced data entry program designed spe-
cificaliy for business transaction entiy and validation.
It designed to provide accurate outpud from your source
depertment so vou get accurate input to data processing,
HOERLE DOLLARS
.

Lo wou beliove g price as low as 35,1007 Or you can
lense it {for only $140™ per month.

Ve d ke to invite vou to make a few comparisons of those
mimbers against any other proven data entrv/validation

stern on the market today, You're going te be surprised.
ETALL THE ADVANTAGES

Of course it has simple keyboard entry, CRT display and
fill-in- the-blanks formatting. So forget about training
nevs operators. Because it's designed to communicate
with your clerical staff in people language, an hour or
s ol fmmitiavization with the terminal is all that is nsually
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You've seen this kind of com-
petitive spirit before in American
business.

Avis versus Hertz. Volkswagen
versus Detroit. And now, Wang -
versus IBM. Sure, IBM is big. But
big doesn’'t mean better.

Wang won't sell you an off-
the-rack small computer. Wang
actually designs a system to
answer your problem. Which is
why our systems are ingeniously
simple to operate.
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In short, we’'ll do more for you
than IBM.

Make sure Wang is one of the
manufacturers you talk to for stand
alone or distributed processing.

Tear out this ad and attach your
business card or simply fill out the
coupon, and send to: Wang
Laboratories, inc., Dept. D1176,
One Industrial Ave., Lowell, Mass.
01851. (617) 851-4111.

We'll do more for you, because
we're hungrier than IBM. :
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We're hungrier than IBM.

Fr——————————————— -
| I'dlike to know just how much hungrier Wang can be. |

| Name

|

|

I Company :
: Address. I
| City State Zip 1
| / |
i WANG |
| |
I Smallcomputers. orason |
L o e e e — ]
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Converting a
Maxi Package to a Mini System

by Jean Francois

The application of minicomputer systems to large problems is being frus-
trated more by the user’s reluctance to try than by any technical problem.

Many supporters of large systems
are still claiming that minicomputers
can be used only in special purpose
applications or in a secondary position,
as a link to large systems. However,
from the technical point of view, based
on the increasing speed and capabilities
of the mini, there should not be any
reasons why large applications could
not be run on them.

Yet, unless it is proved that a well-
known package has been converted,
the supporters of large systems have a
ready-made set of questions which
they bring - forward: what about
memory space, hardware configuration
and software requirements, execution
time, accuracy of results, turnaround
.time, service, efforts? Why hasn’t it
already been done elsewhere?

A few of those questions are suffi-
cient to discourage most people from
undertaking the conversion of a large
scale package to a small scale machine.
However, we can provide a successful
example of just such a conversion to
dispel some of the gloom.

The Ministry of State for Canadian
Urban Affairs has long made use of a
series of statistical routines called spss.
The package is rather large, taking up
more than 50,000 FORTRAN statements
plus some assembly language code. It
was decided to convert that system
from its 1BM 360/370 form to operate
on a dual Data General Ecllpse S-200
system.

The conversion required 115 years
of elapsed time and involved two man
years of work on the part of a
research/specialist, a programmer, and
a summer student employee.

We now know that converting such
a large package to minicomputer use is
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worthwhile, provided that the internals
of the system are well understood.

The work in converting a large
package such as spss is not straightfor-
ward and cannot be directly compared
with the conversion of a program from

* one machine to another when all the

64k bytes

program fits into core. The differences
are that intuition and imagination are
the keys to success. In the case of spss,
the conversion could not be one-to-
one. Among other things, there are
calls to assembly language sections and
to macro 1/o commands which are
loosely documented.

main
program

9 --

common
section

overlaid
area

stack
area

']

workspace
I
Fig. 1. The basic problem in converting
to a mini is space, of course. It drives
the designer to walk a tightrope between
excessive disc accesses and core over-

flow. The above shows how a typical
SPSS job was laid out.

stack area

e e e b e e ] e L e

L") _—root segment

%) __ the workspace is
included in the

The way that we examined the spss
package during the conversion was to
extract and retrace, bit by bit, the in-
ternal process: who calls what, when,
and how often? How big are the sub-
programs? Should and could they be
segmented? What is the data involved?

- What do I really need?

Some documentation was available
but it was usually written to help the
programmer to modify, not to recre-
ate, the package. As a whole, the con-
version has been a long research and
analysis task intermixed with the pro-
gramming work of converting and de-
bugging subroutines one after another.

Progress of the conversion went at
the pace of our understanding of spss.
Unfortunately, it was not a linear
function of the time nor of the efforts
spent. Some large subroutines have
been absorbed with practically no
changes while some others took several
days to handle.

In addition, due to the fragility of
the operating system, frequent backup
of all the files had to be made on
magnetic tape, so the amount of work
lost in case of failure would never be
more than a day at a time.

Making it all fit

The spss package comprises a few
subprograms for functions such as re- -
gression, scattergram, etc., which are
relatively independent. In addition, to
initialize and access the data files, there
is another set of subprograms which
we refer to as the system software of
SPSS.

Since we were limited to a partition
of 64K bytes, we were forced to give
considerable thought to what should
reside in core and what could be
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dumped on disc at any time during a
run. To take care of this, we carefully

“used swapping and overlaying tech-
niques to minimize the root segments
of each overlay structure, to give more
room for the rest of the overlay tree
and the work space. (See Fig. 1.)

The size of the workspace directly
affects the capabilities of spss. How-
ever, the workspace must not increase
so as to slow processing by requesting
too frequent disc accesses. There was
always a delicate balance to maintain.

Specifically, when designing the map
of an overlay tree, and before selecting
a grouping of subroutines for the same
overlaid area, a close look at the fre-
quency with which those subroutines
would be loaded from disc showed if
the idea was good or not.

For example, if the request to load
one specific subroutine occurred each
time any set of data was being pro-
cessed, then the grouping was not ade-
quate and that specific subroutine was
placed in a more permanent area.

Another way to solve the problem
was to segment large subroutines on
the condition that either the increase
of the common area or the size of the
arrays were passed as arguments.

For most subprograms a combina-
tion of the above techniques has been
used to bring the workspace in the
range of 10,000 to 20,000 bytes with-
out slowing down the process unac-
ceptably.

The following is a brief list of the
sizes of the workspace for a few con-
verted subprograms:

Frequencies 12,000 bytes (value labels are

virtual)
Cross-
tabulation 65,536 bytes (16K core,
48K virtual)
Breakdown 18,000 bytes
Regression 12,000 bytes
T-test 20,000 bytes
Scattergram 15,200 bytes

The above figures do not include
10,000 bytes of virtual “Transpace”
which $pss automatically allows for
all runms. Although Data General’s
FORTRAN V is rather slow during com-
pilation, we chose it for the conversion
of spss because of its speed of execu-
tion, its reliability, and its compatibili-
ty with IBM’s FORTRAN, We found rela-
tively few “bugs” in the compiler. (For
example, it appeared that when some IF
statements were used in conjunction
with some other statements, bad object
code was generated.) -

We did expect some difficulties due
to the fact that DG’s FORTRAN had no
32-bit integers capability. So we care-
fully examined the source code to dif-
ferentiate the values from the character
strings and somehow, after equiva-
lencing and modifying the source, it
turned out to be no problem. However,
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many difficulties were found when we
discovered that we could not access
bytes within an array. This meant that
each time a real or double-precision
array was equivalenced with a logical
array we had to manipulate all state-
ments referring to that array.

Finally, we spent a lot of energy
rediscovering the functions of special
purpose 1/ 0 statements and in changing
the logic of a few programs because
of system 1/0 differences.

It works
The results obtained with the con-

verted version of SPSS-H are as precise
as those obtained on 1BM 360/370 sys-
tems. This is largely due to the fact
that the 1BM representation of real and
double-precision numbers match those
of Data General.

From the job submission point of
view, when referring to or creating a
disc file, there is no need to add special
file definition cards describing an in-
stallation. However, magnetic tape files
must be transferred to or from disc
with a utility program prior to or after
the execution of an spss job.

One of the goals of the conversion -

was that both the original 1BM version

of spss-H and the converted one have.

the same capabilities. The exceptions
we eventually allowed are the number
of cases per subfile (which is now limit-
ed to 32,768), and the use of work
space (which is variable from one sub-
program to another), and transforma-
tion space (which is fixed).

Having the program converted, and
providing equivalent or better service
than our users were seeing at a service

" bureau, was not enough to move appli-

cations onto our system. One reason
for that is that most files were already
resident in EBCDIC at the service cen-
ters. Another was that some of the files
had to be accessed by other programs
as well.

Consequently, to run large applica-
tions we had to convert the raw data
files from EBCDIC to AscII, and to re-
create spss system files in the mini-
center. For some users we also modi-
fied a few subprograms to output se-
lected data on disc files which were
later processed locally. Finally, the
editing and the processing of data files
had to be provided in a way similar to
what the users were accustomed to at
service bureaus. We’ve done all that.

And it was worthit

SPss is now executed on a b6 Eclipse
$-200 cpu with two 2314 type discs,
under MRDOS as a modified batch pro-
gram in a single partition environment.

It has been found that most spss
runs having a few hundred cases, card
or disc input, require 2-4 minutes exe-
cution time. (The “execution time” re-
fers to the occupancy time and includes

all /0 and wait times.) Assuming that
our local system is productive 8 hours
per day, the cost of running batch
jobs—including the cost of the batch
system amortized over 5 years, the
support, space rental, and mainte-
nance—is $.40 a minute. Consequent-
ly, the average cost to run a batch spss
job in-house is on the order of $1-$2.

To realistically relate the above in-
house cost to an outside cost, a typical
regression was submitted through re-
mote job entry to an 1BM 360/370
service bureau. The billing of the re-
gression was $17.94. Locally it took 5
minutes to execute the same job, and
our cost was $2. Therefore, even with-
out counting the printout, it is fair to
say that the savings on spss batch
processing are approximately equal to
$3 per minute or $180 per hour.

The processing of larger data
files—10,000 cases or more—requiring
multiple variable selections and trans-
formations, requires 15 to 20 minutes
occupancy time.

Taking into account the 1/0 activi-
ties—overlays and straight data 1/0
—the system where SPSS is running
is heavily 1/0 bound. Consequently, by
replacing the present 2314 type discs
with a 3330, the above occupancy
times could be reduced by at least

"50%. Also, a substantial decrease in

occupancy time could be obtained by
optimizing the 1/ 0 activities.

Aside from the saving which is auto-
matically realized by the execution of
an SPss job, in most cases a secondary
saving must be added to account for
the service bureau connect time, cpu
time related to editing, and disc space
which is being freed. Considering all
those items, the conversion of spss has
been a worthwhile effort. It proved
that large packages can be converted to
minicomputer systems and that, prop-
erly managed, the conversion can be a
profitable investment. %

Mr. Francois is computer systems
chief at the Ministry of State for
Urban Affairs in Ottawa, Ontario,
Canada. He has previously worked
for the Ministry of Transport, for
Quebec Hydro, Control Data, and
at the ground station of Tele-
communication by Satellite, in
Pleumeur-Bodou, France.

103



e wanv policy holders
~ \against paperwork delays.

' t, 4
5!(?4‘ FRFO
BLLO

t SIGNVE coed Pers

TO BE COMPLETED BY PH)

g T D e TG HAS P g

w AN Eﬁﬁ[j‘é{\]‘gﬁ} £ p':OY“E'E)fM._m -

o VATTOR ST

VOISV

‘_l; RON!
|20, 7oK SER
GIVEgan

M TTE
2N AS

[
TRE SER

P
OR

Ymn
i S

SiGh AT I OR SUPPLIER T

o

]
77, TOTAL CHARGE 1 78, ANMOUNT 24, TAL
T PAID ]

31, PHYSI( TNAREL, A
5 TEL

DATE

EISETTIS
fx~/

[ S S

ME
QS!N; FAC

Nl BTN

t Aitna Life & Casualty, claims for group dental and medical

insurance benefits are being processed through a new data
terminal system called ZZACCLAIMS. It cuts down the time re-
quired to get drafts and statements in the mail, and cuts down
the cost of claims processing.

Paperwork won't be a problem anymore. Records are filed
electronically in Atna’s powerful computers. They are instantly
retrieved and up-dated via the AACCLAIMS terminals as cach
new claim is processed.

AZCCLAIMS is already in operation in Altna’s Hartford
claim office and will soon be installed in over 40 others nation-
wide,

Find out why Aitna chose Bunker Ramo System 90 termi-
nals and minicomputers for ZZCCLAIMS.

Write today:

Bunker Ramo B U N K ER

Commercial System Department

35 Nutineg Drive RAM D
Trumbnll, Connecticut 06609

CIRCLE 12 ON READER CARD

tnternational Sales/Service: Austria » Canada ¢ Dominican Republic » Haiti » Holland « Hong Kong ¢ Indonesia ¢ Malaysia » Netheriands Antilles ¢
Philippines ¢ Puerto Rico « Singapore » Switzerland ¢ Thailand * Trinidad and Tobago ¢ Venezuela * Virgin Islands » West Germany




Factory Management on a Mini

by Sam Cogar

With the right kind of accidents, what should have been a large, complex
system can fall out of a lot of little, simple programs.

It is not often that a hardware designer
is asked to build a quick applications
program as a favor for a friend. The
situation where the software so pro-
duced actually works as requested may
be even more rare. Yet that is precisely
“how the Factory Management System
developed for internal use by Cogar
Corporation came to be, starting with
a favor for a friend and building, al-
most by accident, into an integrated set
of useful software.

The process by which it happened
demonstrates two things: that large
sets of software can sometimes be im-
plemented one piece at a time, with
each piece “paying its own way”; and
that, given an application thus seg-
mented, minicomputers can do maxi
applications.

It all started one day in 1973, when
a friend who worked in our documen-
tation department asked me to help
him out with a program. What he

wanted was a “Parts List Entry/Up- -

date” program, and I was happy to
oblige. I wrote it in binary machine
language because I did not know what
Assembler was, my software experi-
ence—as a hardware designer—being
of a diagnostic or testing nature.

From this, my first-ever “applica-
tions” program, a mini-based factory
management system evolved. Original-
ly, it was not planned, it just happened,
a compilation of many standalone seg-
ments, eventually made to fit an overall
pattern.

At the time when the first program
was written, all parts lists or bills of
materials were manually typed. When
the engineering - department made
changes they were retyped and re-
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typed, clearly a less than satisfactory
solution.

The idea proposed to improve mat-
ters was inescapable: since we were
building computer equipment for use
by others, why should we not use it
ourselves? The first program written
was straightforward and basic. Enter a
line-item from the parts list through
the keyboard, then record that item as
entered on tape cartridge. Once all /L
items are entered, print the tape, one
record per line. Whenever an engineer-
ing change occurred, it was to be intro-
duced simply by copying the data tape
from one cartridge to another. Entering
changes through the keyboard, and
printing the newly created cartridge. It
worked. The results were significant:
turnround time for documentation
changes to pP/Ls decreased by a stag-
gering 99%.

The equipment used was a 4K mini-
computer, a Cogar 4 (naturally), in
fact, one in whose original design I had
participated. It had a crt, two cartridge
drives and a serial 1/0 connection to a
line printer.

One accident after another
The Inventory program was next. Its

creation, like that of the initial Parts
List program, was largely accidental.
Two more cartridge drives were added
to the mini and a sort/merge program
was written. But how to check out this
combination? Simply, I volunteered,
by sorting the p/L cartridges by part
number. The result was a sequential
part number file, and by altering the
P/L program’s data format control, we
now had an Inventory program, oper-
ating identically to the /L program.

Thus, in the stock room the old card
index file was replaced by a printed |
report, copies of which were simultane-
ously distributed to Materials, Produc-
tion Control and Accounting.
Inventory files were, at this point,
updated and reprinted once a week. It
was an improvement, but the method
used was cumbersome. All transactions
logged in the stockroom were manualily
sorted by part number, common parts
totaled, and the file updated with the
new balances. As the traffic through
the stockroom increased, so did the
chance of human error, so the next
logical step was to devise a set of trans-
action codes that would define the
movement of material. An item put
into shock became a “receiver”; taken
out of stock, an “issue.” Typical codes
that came to be used were: REcV (from
vendor), RECI (from inspection), 1SSM

. (to manufacturing), etc.

The fourth digit of the code defined

- who was involved in the transaction. .

By changing the data format control of
the Inventory program, a Daily Trans-
action (DTX) program was created, al-
lowing for the elimination of the log
sheet because all transactions were re-
corded on cartridge. This pTX cartridge
was sorted by part number-at the end
of each day, and printouts distributed.
Cartridges were batched at the end of
the week to affect an inventory update.

But this still did not eliminate
enough of the chance of human error
in making inventory adjustments, so an
“automatic” inventory update program
was written which utilized four car-
trldge drives: deck 1, input of current
inventory; deck 2, input of weekly
transactions; deck 3, output of updated
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inventory; deck 4, output of transac-
tions with dollar extensions.

This was a major step forward. Hu-
man, error dropped to less than 1%

and operator time decreased from sev-

eral hours to 35 minutes. Furthermore,
the program was able to “flag” bad
part numbers, any over-issue of parts,
etc; the totals printed from the (deck
4) output tape provided the Cost Ac-
counting department with an exact fis-
cal record of items that passed through
the stockroom; and the weekly report
showed debit/credit subtotals for each
transaction code as well as an overall
total. Hence correct departmental
charges were now available upon re-
lease of the weekly inventory report.

Meanwhile, a parallel application
was being performed by our Finance
department, based on the use of virtu-
ally identical equipment: 4K mini with
keyboard and crt, four cartridge drives
and a printer. They were using two
standard applications packages, “Pay-
roll” and “General Ledger,” and Gen-
eral Data Entry (GDE) (one of the
system’s standard housekeeping pack-
ages) for recording all accounts pay-
able/receivable data on tape -car-
tridges. These voucher records con-
tained part number, quantity of items
received, and the actual cost of items.
. This system had proved adequate
while the company relied on the Ac-
tual Cost System, (figuring actual costs
of items acquired) but a switch to the
Standard Cost System of accounting
(using a fixed cost for each item)
meant that now we had to be capable
of monitoring cost variance. Fortu-
nately, this voucher information, when
matched with the standard cost of each
item (located in the corresponding in-
ventory record) was all that was re-
quired to produce a Purchase Price
Variance report—the debit/ credit var-
iances being calculated by individual
part number, subtotaled by commodity
group, and summarized.

Doing it on purpose

By now, we had the makings of a
more comphrehensive system which,
with some further additions and refine-
ments,.could assume an important role
in the day-to-day running of the com-
pany. Having realized this, we deliber-
ately set out to design and implement a
full fledged Factory Management Sys-
tem. It was a help that several people
within the company have had ample
experience with similar efforts made
by rival manufacturers, in particular
mainframers like 1BM (Pics) and Uni-
vac. This experience was, nonetheless,
only used in clarifying design aspects;
we set out to “do our own thing.”

1t was determined that our presently

November, 1976

used part numbering scheme was to
remain in effect and that file integrity
and inter-file relationships in our Fac-
tory Management System were to rely
upon this 14-digit part number. We
applied some strict ground rules to
avoid confusion, ensure we needed all
data we recorded, and to avoid the
build-up of redundant data.

For instance, to exclude the possi-
bility of having duplicate data files and
of generating different answers to a
given query, the maintenance of files
was placed firmly in the hands of origi-
nating departments, with the Docu-
mentation’s Engineering Information
staff controlling the parts list file, etc. It
was also decided that should any con-
flict arise about the content of a spe-
cific file, it must be resolved without
delay, rather than creating suspense or
dump files (which can occasionally
mask duplication) to provide transient
solutions.

It was also decided that the content
of each file must be kept to a minimum
and to data relevant to the particular
file. Thus, excluding part number up-
dates, maintenance performed on a
given file should not generate changes
on any others, and data from two or
more files should be merged only for
the purposes of a hardcopy report, or a
“purgeable,” temporary file of some
type.

The part number being the link be-
tween files, as is almost invariably the
case with similar systems, any addition,
deletion .or change of a part number
must be reflected throughout the sys-
tem. When a new number is added to
the parts list, it will most likely have to
be added to the inventory file. If a
manufacturing assembly is involved,
then the labor file must be updated.
When a commodity code is changed,
then all files containing this number
must be changed accordingly.

When data files are maintained by
different departments (using tape car-

" tridges, this must inevitably be the

case), an inter-file audit or verification
must be performed every so often. This
is easily accomplished by sort/ merging
all files by part number, when the out-
put provides not only an audit check
list but also a “where-used” report.

v

The entry is the update

It was decided that all file main-
tenance that was to be manually per-
formed on a data base would be done
so directly on said data base. This re-
quired a specifically tailored data entry
program for each file type. In most
cases, this only required changes of the
name and the entry format. Rejection
of erroneous data could be done by the
program at entry time.

Using this mode of file maintenance,
these programs actually become “entry

update” programs. Probably one of the
most important features within them is
a “search to” function for operating in
an update mode. The value of this is
realized whenever, say, five records are
to be updated within a 400-record file.
Imagine changing an employee’s ad-
dress, rate of pay or number of depen-
dents without being able to search by
that employee’s identifying number!

But, of course, a variety of other
functions—such as total, range checks,
extensions, percentages, etc.—can be
performed on the input data by almost
any mini system. The important things
are that data entry programs in the
mini environment must be tailored to
a specific task and must have that up-
date function. This permits audit
checks to be performed on the input
data that are characteristic to a given
file, as well as the diverse functions
mentioned earlier.

It was immediately clear that ma-
terial requirements planning is the
most vital part of a factory manage-
ment system. The inescapable ques-
tions to be asked are always: What
types of materials or parts do I need?
How much (or many) of each? When
are they needed? And how much will
they cost? Marketing or order services
staffs define what types of products are
required and in what quantities, pro-
duction control determines when these
products are to be built, and together
this results in a manufacturing sched-
ule. :

All our manufactured products are
assemblies or subassemblies. All as-
semblies are defined by a parts list or
bill of materials, which specifies what
type of part and how many of each are
needed for the finished assembly. Each
parts list may consist of anything from
one to several hundred parts, each of
which may be discrete items or subas-
semblies.

To get to the heart of the matter, the
first task is to determine gross require-
ments by multiplying the number of
products (specified by the master
manufacturing schedule) by the re-
quired number of items (as specified
by the equivalent parts list). The sec-
ond task is to determine the net re-
quirement, or the number of piece
parts that must be purchased and the
number of items to be manufactured.
Purchasing uses these counts to react
on any over-ordering or lack of piece
parts. Production Control must do
likewise; a high positive quantity of as-
semblies indicates overproduction and
any minuses indicate what must be
produced. Lack of tight control of
Raw Materials “in” or Finished Goods
“out,” means the difference between a
profitable company and one of the
other extremes.

Control of this “inventory flow” and
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the corresponding “cash flow” can be
expressed in simplified form by the fol-
lowing equations:

(TOTAL INVENTORY) — [(SCHEDULED PRODUCTS)

X (PARTS LIST)% = (= NET) (—NET) x (PIECE
PART COST) = (SCHEDULED CASH FLOW)

Using the above criteria, the “Ma-
terial Requirements” programs were
written, again for a 4K mini with four
cartridge drives and a line printer.

The next phase in development of
the Factory Management System was
to deal with product costs, material
and labor, so that a profitable selling
price could be established. These pro-
duction costs must be monitored at

‘timely intervals to ensure the profita-

bility of ‘a product. Material cost of
any given product could be calculated
by using the inventory standard cost

" multiplied by the parts list quantity of

items. The missing element was that
the production labor costs were not
available in a computer-usable form.

This part of the problem was solved
when the manager of Manufacturing
Engineering requested help in main-
taining his labor reports because his
manual system of updating them was
beginning to bog down. Thus, a format
change to the inventory program re-
sulted in a labor entry program and
the computer-usable labor data.

Manufacturing engineering’s brief
was to maintain labor reports for each
assembly or subassembly, showing la-
bor times in five distinct categories.
Manually reporting material and labor
costs of an individual subassembly was
an easy task, but in an environment
where multiple subassemblies are used
to produce a variety of final products
which may or may not use common
subassemblies, costing the finished
product becomes very complicated.
For example, it is feasible that a single
material change within a subassembly
will necessitate a recalculation of its as-
sembly time or labor. Whenever this
occurs, all costs of products utilizing
the subassembly, must be updated.
This may involve as many as 15 to 20
final products. ‘

At this point in the game, product
costs could be obtained only on a “per
assembly level” basis. This was some-
what less than desirable, but signifi-
cantly better than using an adding ma-
chine. Exploded/imploded product
costs were to come later.

Most people would probably think
that using one 4K mini with four car-
tridge tapes and a low speed printer
scarcely adequate for operating a full-
blown dp department for a firm em-
ploying 350 persons. This puny-sound-
ing hardware base did, nonetheless,
provide a very effective “poor man’s”

DATAMATION
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factory management system.

True enough, maintaining a stores
inventory and all associated reports re-
quired approximately 20 hour of oper-
ator time per week; and the material
requirement report might take any-
thing up to 45 hours from input of
schedule to the actual printing of the

report. This seems excruciatingly slow, -

but only to someone who has never
done it manually.

Detractors of minis tend to charge
that the trouble with them is that more
often than not they refuse to stay min-
is, just growing exponentially like any
computer installation, until they be-
come medium sized systems. As a
hardware designer of 10 years stand-
ing, I don’t generally subscribe to this
theory. But nevertheless, our FMs proj-
ect needed to expand. As the number
and size of our tape cartridge files in-
creased, so did their processing time.
So we needed more speed and ca-
pacity for retrieving data and to be
able to respond to new business trends
or changes in an inflationary business
environment. And, let’s face it, we

could afford to use more hardware; .

after all, we make it.

We finally were forced to convert all
the programs to disc operation. The
functional aspect of the programs was
not changed, only the operational as-
pect. The tape read/write function of
each program was changed to a disc
file read/write, and the data files, hith-
erto maintained on tape cartridges,
were gradually transferred.

We chose to operate in a distributed
mode, as this provides more flexibility.
Now all the minis—there are four 8K
units in operation in our data process-
ing department plus four in remote
departments, all linked to a 16K cen-
tral unit, complete with 20MB disc
storage, via the serial 1/0, as well as to
a-700 1pm printer—can work on the
same or on different jobs, with access to
all of the data files currently on disc. A
Database Manager Program is used for
controlling all information transfers
between the disc files and any operat-
ing program, regardless of whether the
program is resident in the host or on a
satellite. '

Having a disc system at our disposal,
a redesign of the system architecture
was obvious. The 20MB of storage was
distributed on four physical units, each
bhaving one removable and one fixed
platter. Each platter is divided into

9600 sectors of 256 data bytes each.

The user program determines the num-
ber of bytes for its record, either
64,128 or 256. Roughly 38,000 rec-
ords of 64 bytes each can be stored on
a single platter, either in sequential or
indexed sequential (1sAM) mode. The
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number of files, their record length,
and type (sequential or 1sAM) that can
be allocated on a single platter is limit-
ed only to the physical space of that
platter. Record transfers between the
disc and an operating program can be
as many as 12 per second.

Redesigning for disc
With these rules to play by, the rede-

_ sign was started. Most of the problems

inherent in the tape cartridge system
could be eliminated. Data file size and
record access time -problems disap-
peared. Nearly all data entry input toa
file could be monitored prior to record-
ing it. The number of operator key-
strokes per line item could be de-
creased by 50%.

The first step was to create an Item
Master File containing all active part
numbers with associated mnemonic
descriptions. The Item Master, along
with the currently used Vendor, Cus-
tomer, and Chart of Accounts were
loaded onto disc as 1saM Files. These
files are used to monitor the data input,
directly or indirectly, of all other files.
That is, whenever a Vendor, Custom-
er, Account, or Part Number is to be
entered or used in any of the FMs
programs, that number must appear on
one of these files or it is rejected by the
program.

The Parts List Labor and Inventory
were also loaded as 1saM files. Any new
entries to these were checked against
the Item Master. Duplicate entries and
sequence errors, inherent in the older
system, were eliminated by the data
base system’s control of saAM files. The
time required for an operator to per-
form file maintenance decreased con-
siderably.

The daily transactions of stores in-
ventory were keyed directly to a se-
quential file in batch mode by date. All
entries were checked against the Inven-
tory file and rejected if in error. If
accepted, the DTX program calculated
the extended cost of the transition, in-
serted the result along with a buyer
code into the record, and wrote it to
the file. Output reports by batch, week,
cost, or buyer could be done upon

_request.

The weekly update of the Inventory
File was done easily and quickly, with
the printing and distribution of the re-
ports becoming the most time con-
suming task.

The Material and Production Re-
quirement programs were converted.
Maximum time from input of schedule
to distribution of reports is now 312
hours. Labor loading per assembly
area was also calculated using produc-
tion net and labor data. :

Calculating product’ costs became
easy too; all the required information
was only an 1IsAM key away. The first
step was to create a base file from the

Inventory File. Product Costs were

thus calculated using three ingredients:
standard cost of material from the In-
ventory File, assembly labor cost from
the Labor File, and the quantity from
the Parts List File. Each Parts List was
exploded, lowest indent level first, and
then imploded into the next higher as-
sembly. The results were recorded in
the Product Cost File. With these ac-
tual and current costs available, a mul-
titude of new reports could now be
printed, Indented Parts List with Costs,
Cost of Sales, Spare Parts Pricing, etc.
The next major step was the conver-
sion of the accounts payable and ac-
counts receivable vouchering to disc
entry. Unlike before, erroneous data .
cannot be input into the system. The
closing of the monthly books is now
being done considerably faster. Budget
information is now available in time to
take corrective action, when necessary,
before the next reporting period.

Keep it simple

The ultimate goal of a factory man-
agement system is not to make deci-
sions, but to aid management in mak-
ing decisions. This can be done by re-
porting what is happening now in a
language that management can digest.
This particular FMs system is bottom-
line oriented. It could be adapted to any
manufacturing company’s use with rel-
ative ease, or could be written from
scratch using more or less the same
method. All that is needed is a mini
with an 1/ o facility and cartridge drives
or disc.

One thing 1 think is important,
though, in developing a mini-based sys-
tem of this kind is to keep programs
relatively small and to be frugal in
using memory. This, of course, is some-
thing that I, as a “logical designer,”
found fairly easy in the course of my
three-year venture into the heady world
of software. *

4 7 e 7 i
Starting in 1963 as a logic designer
for Univac, Mr. Cogar went on to
participate in the architecture of
Mohawk Data's 1100 and 6400
series of data recorders. He was
instrumental in the design of the
Cogar 4 minicomputer (also known
as the Singer 1500), and has spent
the last several years on the soft-
ware side.
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INNOVATIONS FROM

Advertisement

HEWLETT-PAGKARD

GOMPUTER ADVANGES

The introduction of the afford-
able computer power center, the
Hewlett-Packard 1000 Computer
System is one of those fortunate occa-
sions where a number of computer
advances arrive concurrently and are
able to be utilized within a single new
computer system. Significant contri-
butions within the HP 1000 computer
system include a fast new processor,
and a fast and flexible new CRT termi-
nal as the convenient machine/human
interface to HP's new IMAGE/1000
data base management software. Plus,

the system’s contemporary and attrac-
tive desk styling is a welcome addition
to office environments.

Beyond these new capabilities,
the HP 1000 builds on previous contri-
butions such as HP's complete com-
puter network software, the Hewlett-
Packard Interface Bus for control of
automated instrument systems, HP's
efficient and proven Real Time operat-
ing systems, and the fastest cartridge
disc memory on the market.

The effect is an exceptionally
fast and powerful small computer sys-

tem that both OEM's and end users
with computer experience can easily
use as a tool to implement a wide
range of applications, The HP 1000 is
well suited to computation, instrumen-
tation, and operations management
applications that demand high per-
formance. Because its increased
performance is priced five to ten per
cent below previous HP small com-
puter systems, the HP 1000 sets a new
price/performance standard in its
class.[@)]
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FRoN PRODUGT DESIGN T0 GUSTOMER DELIVERY
THE HP 1000 IS YOUR PARTNER IN PRODUCTIVITY
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“RIGHT NOW” ANSWERS TO “RIGHT NOW™ QUESTIONS

The combination of an HP
1000 and IMAGE/1000, Hewlett-
Packard’s new data base manage-
ment software, provides a new entry
level for data base management
applications. For under $65,000 Hew-
lett-Packard provides a complete set
of tools that allows better manage-
ment of manufacturing and design
information. IMAGE/1000 assists in
organizing a company's individual
data files into a single data base so
that relevant information is available to
those who need it, when they need it.
IMAGE/1000 utilizes a logical and
easy-to-understand structure that
makes the construction of a data base
a straight-forward task. IMAGE auto-
matically links together related infor-

HEWLETT-PACKARD COMPUTER ADVANCES
112

mation and reduces redundant data.
Users can have multi-terminal, multi-
program access to the data base for
concurrent and interactive retrieval
and reporting of information.

Using IMAGE/1000 doesn’t
require programming skills. Non-tech-
nical people can access the data base
with QUERY, a “free form” inquiry
language. By merely typing simple,
English-like commands on a terminal,
an authorized operator can retrieve,
enter, modify or delete data.

With QUERY, a user can
quickly find any record in the data
base by a ‘“key value”, such as a
name, customer account or part num-
ber. There's no need to know the
address of the data, or to search

sequentially through records.

QUERY is especially useful in
generating impromptu reports and
getting answers to one-time, ‘“What
if?"" questions. For example, “What if
there were a change in the styling of a
product’s design?” *“How would mate-
rial requirements and lead and deliv-
ery times be affected?”’ Access to an
IMAGE data base can provide imme-
diate answers to such questions. Spe-
cial formatting features such as forms,
titles, page and column headings, data
sorting by categories, subtotals, totals
and averages all contribute to read-
able, understandable reports.

You can receive more informa-
tion on IMAGE, by circling A on the
reply card.

DATAMATION
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A new sprint speed computer
is the nucleus of each HP 1000
System. It provides the important
performance necessary for multi-pro-
gramming, multi-user application
environments. The new processor
executes most instructions 60%-
100% faster and performs floating
point operations 250% faster than its
predecessor.

Processor growth power is
built into each HP 1000 in a number of
ways. First, a variety of peripheral and
software options enable users to
upgrade from the smallest HP 1000
model to the largest as their require-
ments expand. Next, fast, low cost,
semi-conductor, main memory capac-
ity of up to 608k bytes is twice that of
comparable systems. And the HP
1000's new processor uses a very
high performance control processor,
or “‘computer within a computer,” that
enables a user to increase computa-
tional horsepower almost at will. A
simple terminal oriented language and
editor can be used to create and load
small routines, or even entire applica-
tions or operating systems into the
control processor’s large address
space for faster execution, One HP
implementation of this concept
increases FORTRAN performance
from 2 to 20 times over the non-micro-
coded execution. The HP 1000 is a
computer that strenuously resists
being obsoleted by demands for more
processing speed.

Advanced interactive display.
The System 1000 also takes advan-
tage of the innovations in the fast new
9600 baud, high resolution screened
HP 2645 Display Station. Pocket sized
mini-cartridges can be used for con-
venient storage of programs close to
your heart, or for real time logging of
data entry transactions on the dual
cartridges.

The 2645’s *'Soft Keys'’ can be
programmed to automatically enter
multiple keystroke sequences. With a
single stroke of a user defined “Soft
Key,” you can load or compile a pro-
~gram, query a data base, or monitor
the status of multiple tasks.

Multi-talented operating soft-
ware. ‘The HP 1000 System has a
voracious appetite for many different
applications because its power can be
applied in many ways. The HP 1000
operating system orchestrates inter-
active program development from
multiple terminals concurrently with
batch processing. Multi-lingual pro-
gramming—in FORTRAN, ALGOL, HP
Assembly and Multi-User Real-Time
BASIC—allows users to communicate
with the system in the language that
best suits their requirements.

November, 1976

Rapid access disc. The per-
formance demands of disc active
applications, such as data base man-
agement and multi-terminal applica-
tions, are metwith latest track-follower
disc technology and the micro-proc-
essor based control unit of the sys-
tem's HP 7905 Disc. The HP 1000's
disc storage capacity of up to 120m
bytes allows the construction of a
data base large enough to serve most
small to medium-sized organizations.

Standard Instrument Connec-
tions. Thanks to the Hewlett-Packard
Interface Bus (HP-1B*) the HP 1000
can be put to work in nearly any kind
of automated electronic or electrical
testing measurement and control
application. With an HP-IB interface
kit, the HP 1000 can control multiple
clusters of instruments, each consist-
ing of up to 14 HP-IB compatible
instruments. More than one hundred
HP-IB interfaceable measurement and
test instruments are now available
from Hewlett-Packard and other instru-
ment manufacturers.

And Network Connections. If
you use more than one computer
within your organization, linking these
“islands of automation” can give you
more complete control of your oper-
ations and significantly greater flexi-
bility in collecting and managing
information.

$61,200.*

THE VERSATILE HP 1000

This well-balanced combina-

~ tion of HP 1000 computer system

power, and IMAGE/1000 make
dynamic, user-oriented information
handling a reality at an exceptionally
low cost. An HP 1000 data base man-
agement system can be dedicated to
a single department or to an entire
company. Or several such systems
can be linked in network, allowing
each local data base to be shared by
users throughout the network. Prices
for complete data base management
systems from Hewlett-Packard start at

Four basic HP 1000 system
models priced from $33,500**to
$62,200*make the HP 1000 the lowest
cost member of the Hewlett-Packard
family of major computer systems.
HP 1000, an ideal starter system for
experienced OEM's and end users, is
followed by the HP 2000 Tlmesharmg
and the powerful multi-programming,
multi-lingual HP 3000 Series 1.

If you would like more informa-
tion on how the affordable HP 1000
can be dedicated to a demanding
application or distributed throughout
an entire network to perform where
the work is, circle B on the reply card.
*The Hewlett-Packard Interface Bus. (HP-1B)
is HP's implementation of IEEE Standard 488

and identical ANSI Standard MC1.1, "Digital
Interface for Programmable Instrumentation”.

**Domestic prices FOB California

The 2645’s
keystroke sequences. Circle C for more information on the HP 2645.

“Soft Keys” can be programmed to automatically enter multiple

HEWLETT-PACKARD COMPUTER ADVANCES
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THE HP 1000 IN MANUFAGTURING:
- HELP INPROVE PRODUCTS,

. Computer-Aid Designs;,
- (CAD). With large main

*The Hewlett-Packard interface bus (HP-IB) is HP's implementation of IEEE Standard 488-1975. ‘' Digital interface for programmable instrumentation.”

HEWLETT-PACKARD COMPUTER ADVANCES
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A MULTITALENTED TOOL THAT GAN

Computerize Bill-of-
Materials. Using an HP
1000 to build and modify
bills-of -material makes it
easy to compute material
costs,respond to change
orders and produce accu-
rate kit-pull instructions.
With IMAGE/ 1000, engi-
neers can quickly locate
part numbers for a par-
ticular component and
determine which stocked
parts meet design re-
quirements.

an Material Require
ments. IMAGE/1000

-.ment planning system
:Once bills-of-material -
~and inventory. level have
been stored ina data’ -
base; the HP 1000 can
~compute net material
~_requirements froma
production schedul
" interactively from an :
- 2645 or'in batch mode..
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Automate Prototype
Testing. Full, automatic
testing of design proto-
types can spot design
flaws before they become
production fiascos. An
HP 1000 with HP-1B*
Interface Kits let engi-
neers set up specialized
test stations quickly.

“Programming test pro-

cedures are simple

~“BASIC "PRINT" or
- .FORTRAN “WRITE"
: "statements. o

rocess Customer

~ Orders. An HP 1000 with _

MAGE/1000. provides a_

- .common integrated data-
- base, making current.in- -
+.formation available to all -
- departments for control -
.of ‘customer orders.Using
“QUERY, an English-like -
inquiry-language, clerks
-can quickly locate o
" orders, input changes or

PRODUGTIVITY & PROFITS.

[
Computer-Aid Manufac-
turing (CAM). HP's broad
line of analog and digital
subsystems gives HP
1000 users tools needed
for control of production
processes.RTE operating
software’s priority sched-
uled program execution,

performs critical tasks =

immediately. Netwofﬁng

Generate Management

Reports, QUERY al
1akes it easy to generate

 special management
' ports on customer order -
-or-production status. No
‘special programming.

skills are needed to ex-.
tract information from

“an interrelated IMAGE

data ba
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To find out more about how

HP 1000 Computer Systems can
improve products, productivity
and profits, circle B on the
attached reply card.
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“A MINI IS NOT JUSTA SHALL BIG COMPUTER”

Hughes Aircraft Company’s
Industrial Products Division, Carlsbad,
California, realizes, as production con-
trol expert George ‘W. Ploss! wrote,
“manufacturing control is the last fron-
tier for profits.” Large dollar savings
can result from small improvements in
manufacturing control. For that rea-
son Industrial Products Division
installed a Hewlett-Packard 21MX
minicomputer with IMAGE Data Base
Management software to handle man-
ufacturing information control.

Jack McNamee, data process-
ing manager for the Division, says,

“we confined our search for compu-

. terized control to on-line, interactive
systems that are user oriented, and
that require a minimal data processing
staff and no programmers. To ensure
that the information was timely and

Manufacturers of a broad line of
automated Lasercutters designed
for the apparel industry, Hughes
Aircraft Co. saves time and cost
since installing a Hewlett-Packard
minicomputer and ASK manufac-
turing software.

immediately available, we want CRT
display terminals strategically placed
throughout the plant. We wanted as
few printed reports as possible.

“We researched carefully,”
McNamee says, “‘and found that the
Hewlett-Packard 21MX minicomputer
offered the advantages of low cost,
short delivery time, reliability, prompt
service and easy upgradlng "

In the search for a company to
provide the needed software, McNa-
mee found ASK Computer Services,
Inc., in Los Altos, California. ASK spe-
cializes in computerized manufactur-
ing management systems and their
MANMAN (MANufacturing MANage-
ment) software runs on the HP 21MX
with IMAGE. MANMAN is an on-line,
interactive, multi-user program prowd-
ing mventory control, bill of materials
processing, purchasmg and receiving,
work in process, and material require-
ments planning.

According to Sandra Kurtzig,
president of ASK,
IMAGE represent the latest technology
in data base management at a price
that allows a company to dedicate a

computer resource to a specific appli- -

cation. Not many people are aware
just how powerful a minicomputer is.
The 21MX, with 64K to 608K bytes of
memory, disc storage, and speed, is
ideally suited for manufacturing man-
agement applications. A mini is not

just a small ‘big’ computer, but a -

unique tool all by itself.”

As the Hughes division put the
MANMAN' system on the line, McNa-
mee found that it disciplined the man-
ufacturing environment, The software
system has built-in edits to automat-
ically check for errors and to assist in
maintaining data integrity. For exam-
ple, these edits eliminate duplicate
entries into the data base and immedi-
ately reject transactions against inva-
lid parts, assemblies, purchase orders,
etc. As a result, accurate entries must
be made.

The system’'s user orientation
simplifies data entry. For instance,
when parts are withdrawn from stock
for work orders, a clerk need only
enter the work order number. The
computer will automatically make the
necessary on-hand inventory adjust-
ments for all parts on the current bill
of materials for that work order. The
IMAGE/QUERY. system can pull infor-
mation not ordinarily compiled. For
example, finding all vendors of a par-
ticular part or all customers for a piece
of equipment.

1l

HEWLETT [hp;

Sales and service from 172 offices in 65 countries.

1501 Page Mill Road, Palo Alto, California 94304

“The 21MX and.

 PACKARD

When the system was first
installed, the plan was to fully imple-
ment MANMAN for each of the Divi-
sion’s five product lines one at a time.
The first task was to provide complete
inventory control for the production
equipment line. Because of the imme-
diate visibility into the inventory of that
line, and the resulting financial con-
trol, management requested that
inventory for all product lines be com-
puterized before implementing the
additional system functions. Currently,
the entire MANMAN software package
is in use.

" The savings so far in man-
power alone have been substantial.
Prior to computerization, it took three
full-time people to enter stock room
transactions. Because of paper work
back logs, it sometimes took up to

-three weeks for transactions to be

posted. With MANMAN on the HP
21MX, it now takes only one person
two to three hours a day to enter stock
transactions and inventory is always
current. The computerized system has
eliminated redundant record keeping,
reduced stock record keeping time by
90 percent, and maintained a cyclic
inventory based on usage dollars
throughout the year (eliminating over-
time for inventories). The accounting
department, which used to receive
bundles of transaction slips for bal-
ancing and entry into the general
ledger, now receives a complete and
zalanced register at the end of each
ay

Says McNamee. ‘‘We certainly
have a more disciplined production
system now, and tremendously more
accurate records. | know that we have
a better handle on expense control
and we expect improvement in cus-
tomer order delivery. The computer
handles the manual tasks and frees
our people to concentrate on their
other responsibilities.”

McNamee is pleased with both
IMAGE on the 21MX and MANMAN.
“ASK has integrated the latest in func-
tional technology with the latest in
systems technology. The combination
of Hewlett-Packard and ASK software
gave us immediate implementation
and operational "leverage without a
long development cycle. We can con-
centrate on manufacturing, our spe-
cialty, rather than on computers and
programming.’

For more information on how
diverse organizations are using HP's
wide ranging computer products, cir-
cle D on the reply card.[&)]
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Here’s an easy way
fo iImprove

your printing output.

If the quality of your printed output does not
reflect the quality of your organization, or, if your
throughput is less than it could be because your
printers are down too often, Grumman has a low
cost, easy-to-apply answer: just hook up an IBM
printer to your system with our printer controller.

Our printer controller interfaces an IBM 1403
model -2, -3, or -N1to a variety of computers
(Burroughs, CDC, Data General, DEC, Digital
Scientific/IBM 1130, Univac, Xerox, and others on
request). The IBM 1403 printer has compiled an
unsurpassed record for print quality and reliability
in thousands of installations. Now you can have the
same benefits without having an IBM computer.
And at less cost than the IBM user, because our

Grumman printer controller costs less than IBM?.
Are you considering a change in your system,

such as an upgrade, or a change in manufacturer?

You may find that for the same or less money you

can improve your print quality and throughput with

the IBM 1403 and Grumman printer controller,

instead of the printer your computer vendor supplies.
For multi-vendor installations we can add a

switch to your controller to allow you to connect the . -

IBM 1403 to either of two different computers.
You can rent, lease or buy both the printer
and controller. For full information, call or write
Joe McDonough, Grumman Data Systems Corp.,
45 Crossways Park Dr., Woodbury, N.Y., 11797.
(516) 575-3034. Telex 96-1430. TWX 510-221-1842.

Grumman Data Systems

Products and services that lower the cost of computing.

GRUMMAN

CIRCLE 117 ON READER CARD
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Ask

get reliability

We have it.

How reliable is Control Data Monolithic Mem-
ory? Reliable enough for 15 U.S. banks to use
it for critical financial processing with their
1BM 370-158's!

bank on it for their 370-135's through 168's.
We've installed more than 450 Monolithic
Memories already to help IBM-370 users cut
processing costs. And our users are our best
proof that COC Monolithic Memories work. .
If you'd like to talk to some of these users,
I just ask our Peripherals Representative. He'll
supply references! He'll also point out other

_our Monolithic Memory:

And so reliable, more than 320 other U.S. firms

CONTROL DATA to supply
Monolithic Memory for your IBM 370...~
you can bank on
at half the prlce |

key reasons for choosing

Stability. We're not a one-product
company. We've been around a long
time, and we'll be around for a long time
to'come. |

Single-source responsibility. We can provide
plug-compatible, cost-effective CDC disk
memory, tape drives, and other peripherals.
You place total responsibility in a single

‘vendor.

If you want 370 memory capacity at half the
price or double the capacity at the same price

120

1

1

1 Mr. James Kuntuzos, Sales Manager, Peripheral Product Sales, Control Data Corporation,
1 P.Q. Box 1980, Twin Cities Airport, St. Paul, MN 55111, Dept. D-116.

1 Please have a Control Data Marketing Represéntative supply further information about
1 your Monolithic Memory.

1

1 Name Titte

]

: Company, Area Code Phone.
: Addre:

1 )

1 City. State. Zip

1

1

CIRCLE 92 ON READER CARD

...if you want to save $40K to more than $500K
..ask us about CDC Monolithic Memory.

And ask us about the users who have proved
it works. Call your local Control Data Market-
ing Office or mail the coupon today.

L--------------------------------------------------------------------'

AskOurPeripherals People

9 CONTROL DATA

CORPORATION

DATAMATION



BOOK SUPPLEMENT

1976 has been a vintage year for books on
data processing. Some of the best of the
crop have been gathered for this special

New Standard for Programming

Software Tools

by Brian W. Kernighan and
P. J. Plauger

Addison-Wesley, 1976

338 pp. $8.95

With their second book, Kernighan
and Plauger have established them-
selves among the leading teachers-in-
print of how to write good programs.
The first volume, The Elements of
Programming Style (McGraw-Hill,
1974), presented the rules of program-
ming by example. It was a high risk
undertaking because the authors used a
number of previously published (and
presumably correct) programs by well-
known people and proceeded to show
how they could be improved. They not
only succeeded without apparent error
but they drew useful guidelines from
each example.

The current volume continues the
pattern—also with high risk. This time
the authors teach programming by ac-
tually building programs that the read-
er will find useful. Again they do it
without errors and even offer to provide
machine-readable copies of their exam-
ples through the publisher, Addison-
'Wesley. One must admire them for
their thoroughness, meticulous proof-
reading, and just plain guts,

On the more important plane of
reader value, Kernighan and Plauger
must also be praised. They have ac-
complished something that has been
needed for a long time. They actually
explain how to write programs. A stu-
dent can learn to write programs that
work from this book.

That kind of capability has never
been conveyed by the usual books or
courses about programming. We are
used to learning how to write FORTRAN,
COBOL, or PL/1 statements. Somehow
we are expected to have the inherent
.ability to arrange the statements so as
to solve problems. It is not taught. In a
similar vein, we are taught algorithms
that solve certain problems, but, for
efficiency’s sake or perhaps for the
sheer elegance of it, the algorithms are
presented in mathematical notations. If
they are reduced to programs, there is
seldom any effort to give input, output,
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or error-handling routines.

As a result, the typical student pro-
grammer has to figure out for himself
what the task of programming is all
about. Smart, talented programmers
learn through experience. Many pro-
grammers ‘never learn; throughout
their careers they remain careful,
competent coders who never quite
“create” a program. Kernighan and
Plauger are members of a very small
segment of the smart, talented group
who not only understand programming

They have accomplished
something that has been
needed for a long time.
They actually explain how
to write programs.

but also take the time and have the
ability to teach what they know to
others.

Under the circumstances, Software
Tools is a little misleading as the title of
this volume. It is certainly about tools
but, to my mind, that is secondary.
The lessons contained in the text about
“good programming” are the real meat
of the book. The lessons are drawn
from the development of a set of tools
that the authors build from scratch. At
each step, they make use of previous
results, gradually creating a set of text-
manipulating tools suitable for process-
ing the text of the book itself. They
wisely choose examples suitable for
interactive use because such tools have
to be tailored for an individual; thus,
the reader can try out each example
without making a project out of it. The
examples and exercises are purposely
short and simple to make them practi-
cal for classroom use.

As a consequence, there are no tools
of the type used by large companies or
government agencies which take hun-
dreds of people-years to build.

Assuming the reader has some high
level programming experience, the text

uses a structured language, RATFOR,

based on FORTRAN. This permits all the
examples to exhibit the elements of
programming style promoted by the

feature in the belief that good books, un-
like some fine wines, should be enjoyed
immediately after harvesting.

authors and the other leaders of struc-
tured programming technology. How-
ever, the reader is not hit over the head
with technology. The principles are
there in plain language and easy-to-
read programs. The authors show how
to do the fundamental operations of
searching, sorting, and arithmetic (the
latter pretty much limited to counting
and comparing). They apply these op-
erations to a simple character stream
and build up processes that handle
words, lines, sentences, files. By the
time they are done, they have defined a
simple but sophisticated text-editing
application program. The reader will
understand the text-editing program
and will, as well, understand a great
deal about top-down design and im-
plementation, structured program-
ming, defensive coding, efficient pro-
gram testing, and other good program-
ming techniques.

Software Tools is a very good book
destined to be a standard in software
engineering education.

—Joel D. Aron
With more than 20 years with IBM,
Mr. Aron is now senior advisor to the
director of systems engineering for
IBM Europe in Paris. He is an editor
of Addison-Wesley's Systems Pro-
gramming Series which is about to
publish Part Ii of his book, “The Pro-
gram Development Process.”

For Managers
to Novices

- Handbook of Data
.Processing Administration,

Operations, and

Procedures

by S. R. Mixon

Amacom, 135 W. 50th St,,
New York, N. Y. 10020

(1976)
395 pp. $24.95

First, in my opinion, this is not a
handbook of data processing adminis-
tration, operations, and procedures. Its

~ scope just does not cover the subjects

and material implied by the title. The
book is a reasonable handling of the
subject matter of computer applica-
tions development, standards, and doc-
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umentation. With that out of the way,
we can proceed to examine the con-
tents of the book.

Mr. Mixon takes us through a de-
tailed (sometimes too detailed) step-by-
step process of how to design, control,
write, and document a computer based
system. At times he presents outstand-
ing concepts, makes brilliant observa-
tions, and presents data useful to the
novice and expert alike. At other
times, he seems to be mired in the
details of precise reporting formats,
form design, headings, exact “how-
to’s” of status reporting, and more. I
would suggest careful reading and
study of some sections and the com-
plete skipping of others., Of course,
some readers might be interested in
knowing exactly what format program-
mers should use to report hours ex-
pended on a project, how it should be
key-punched, and how it should be for-
matted on a report (but not many).

The author examines project man-
agement principles, their application to

computer projects, and the techniques

of utilizing those concepts. I find this
area of the book outstanding. The
involvement of users is emphasized,
terms are exceedingly well defined, and

useful techniques are well described.
Anyone associated with project man-
agement can benefit by the materials
presented. This section alone may
make the book an asset well worth its
price.

Next, the author moves into system
design, including the system study, de-
sign of input forms and output reports,
data element dictionaries, controls,
data base design, programming, and
testing. Again terms are well defined,
although the material seems to lack
some of the brilliance of the prior sec-

The project management
principles section alone
may make the book an
.asset well worth its price.

tion. There are a number of areas in
this portion that are interesting and
usable as reference material, such as
check-digit computation, a description
of the processing capability of various
1/0 devices, an evaluation of file or-
ganization techniques, and a reason-
ably good test procedure check list.
Mr. Mixon then approaches docu-
mentation and recommends standards
in this area. There are good concepts
presented, descriptions of automated
documentation packages, and presen-
tations of user, program, and opera-

tions documentation. There is a con-
siderable amount of detail that is of
interest only to those who don’t cur-
rently have any idea of what system
documentation is all about.

The remainder of the book is a
group of appendix-like - chapters on
flow-charting (including definitions of
each symbol), documentation forms, a
few standards for ANs coBoL, and a
sample of a coBoL program. There is a
reference value to some of this materi-
al (if you don’t have a flowchart tem-
plate with descriptive cover), but most
of it appears to be used to fill the book
to reasonable size.

I believe portions of the book would
be interesting to executives and man-
agement associated with computer ap-
plications, of reference value to prac-
ticing systems designers and program-
mers, and invaluable to novices and
those desiring to establish an adequate
documentation and control system. Al-
though the book comes across as “one .
man’s opinion,” it is worth reading
(and keeping) for those who have an
interest in the areas addressed.

—Eugene Greenroyd-
Mr. Greenroyd is director of operating
systems and technology at Rockwell
International Information Systems.
Center. He is responsible for the tech-

nical hardware and software direction
for the Rockwell International Corp.

From Access Methods to Konrad Zuse

Encyclopedia of Computer

Science

Anﬂ'éony Ralston & C. L. Meek,
edas.

Petrocelli/Charter, New York,

1976
1,523 pp. $60

It is enough to make some of the older
pundits feel old when we realize that
this bicentennial year marks the publi-
cation of a full-blown encyclopedia of
computer science. Purists may query
whether computing is actually a sci-
ence, and, being a traditionalist myself,
I have always rather liked the spelling
“encyclopaedia,” but, nonetheless, the
book is among us.

And an impressive book it is. Surely
the publishers of anything so prestige-
laden must have been immersed in

heavy decisions about the number of -

volumes in which to couch it. It has
appeared in one. This massive volume,
looking excellent on the bookshelf, is,
however, most uncomfortable to read
in bed.

The editors, Anthony Ralston of the

State Univ. of New York at Buffalo, .

and Chester L. Meek of Andco, Inc.,
have been assisted by a heavyweight
editorial board made up of academi-
cians with the single exception of Eric
A. Weiss of the Sun Oil Co. The
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contributors are legion. From Ackley
to Zobrist, from Memphis to St. Jo,
from Tinker to Evers to Chance, their
names fill a full two-and-a-half pages in
the front of the book. And these var-
ious contributors are recognized by
having their full names inserted at the
end of each article personally generat-
ed. This is in contrast to the practice of
older, stuffier such references in which
the authors are brushed off with initials
only, in 2-point type.

In his Editor’s forward, Mr. Ralston
defines the purpose of an encyclopedia
as that of a reference work for the
layman or nonspecialist. This purpose
he interprets as citing the need for

.» ~ an excellent first buy,
even if the aspirant must

borrow the money to buy it.

coverage in breadth as opposed to
comprehensiveness in depth. Such a
goal is a reasonable one. This book ex-
ceeds it in places, offering considerable
depth as well as breadth in some topics.

As one who approaches the status of
an ancient in matters computered, I
blush to admit that I learned a number
of things from the book, and refreshed
the lore store of others, conveniently
forgotten. As an encyclopedia should

be, this book is comprehensive. It
meets the goal of its editors.

Back in the dim past of 1961, I had
the honor, with Walter F. Bauer and

Daniel L. Gerlough, to write an article

in the January issue of the IRE Pro-

ceedings (from the Inst. of Radio En-

gineers). That article was entitled .
“Advanced Computer Applications.”

Virtually every one of the then “far

out” applications we touched upon is

included in this encyclopedia among’
the things routinely done.

Particularly impressive in this new
work is the rather nice balance struck
between the theoretically esoteric and
the soiled-hand pragmatic. There is
ample content of each. The reader who
“solves” the problem by stating the

~ model, and the one who finds the only .

value in checked-out output, should
both be happy with this book.

In a note following the Preface, Mr.
Ralston asks his readers to indicate
how future editions might be improved
by addition of subjects, etc. While the
book is well-printed and designed, we
do not find typesetting under computer
control included as a specific -article.
Yet it forms the basis of a considerable
industry today.

According to some seers, word pro-

~ cessing systems are among the big deals
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of the future. Yet there is no article on
word processors in the encyclopedia.
Their attributes can be sorted out, in
part, from other articles such as the
one on text editing.

Of information on programming
there is ample supply. In fact, for the
novice intending to carve out a shining
career in programming, this book is an
excellent buy, even if the aspirant must
borrow the money to buy it. The sec-
tion (unsigned) on programming lin-
guistics is beautiful reading. Authors
such as Dolotta, Halpern, Zionts,

. . rather nice balance
struck between the
theoretically esoteric and
the soiled-hand pragmatic.
There is ample content
of each.

Flynn, Holt, Mittman, Pollack, Ster-
ling, and Sammet lead us through the
various articles on programming with
brevity, skill, and lucidity.

Nor is hardware neglected. Ample
pictures and diagrams give us the view
of innards and outtards of modern-
day peripherals. We are told almost
more than we really wanted to know
about memory. Analog and hybrid
machines are covered, but their still-
born little brother, the ppa (Digital
Differential Analyzer), gets only two
paragraphs. The logic designer will find
his art summarized and defined in a
number of articles. Its modern transla-
tion into standing reality is well de-
scribed in the article on computer cir-
cuitry by Yau and Ho.

It is not too surprising that computer
science has -done its bit (no pun) to
enhance the vocabulary of our lan-
guage. Fred Gruenberger, a noted se-
nior and observant citizen, seems to
have taken charge of the vocabulary-
building parts of the book. I find it a
great honor that he gives me credit for
coining the term “Kludge” (spelled
variously in sundry dialects). But
kludges were around well before 1962,
and were, I believe, well known to
hardware masochists of the time. Fur-
ther, I would argue with Gruenberger’s
definition of “Glitch,” which he de-
scribes as a small error of any kind,
equivalent to a bug. No more exact is
Martin’s definition in his monumental
compilation of human foibles, which
is, “An inherent, built-in, organic falli-
bility in a design or a plan or an equip-
ment or in any human contrivance”
(Thomas- L. Martin, Jr., Malice in
Blunderland, McGraw-Hill, 1973, p.
3). For the precise-minded, neither
definition:will do. Many of us have or-
ganic fallibilities. A “Glitch,” precise-
ly speaking, is a momentary, unex-
plained, disruptive step function,
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rather akin to the breaking of wind at
high mass.

To one who considers computer sci-
ence to be “a young” field, it is a trifle
disquieting to find biographies in this
work. Further, some of the biogra-
phees are actually dead. While wishing
peaceful rest to the souls of our depart-
ed brethren, we may be forgiven for
locking the bathroom door to inspect
the grey hairs or the bald spot. Those
biographed in this book are all people
of giant stature, and surely worthy of
such commemoration. One may hope,
though, that some day in a more per-
fect world there will be enhanced cri-
teria as to whom is to be remembered
for what. One searches in vain, for
example, for the biography of J. B.
Rea.

Application articles abound in this
encyclopedia, and it ought to serve as
an excellent reference for anyone be-
ginning a search of the literature in
any such particular endeavor. The
major fields covered include business,
engineering, education (in comput-
ers), medicine, and many subfields and
specialties among these. Oddly enough,
there is no specific article on comput-
ers in banking, though MICR devices
are covered under descriptions of pe-
ripherals.

Later editions will, hopefully, elimi-
nate some of the minor muddles found
in this first effort. For instance, the
diagrams of the flip-flop and the Bcp-
complementing gate array are inter-
changed (figures 2 and 3 on page
811), giving the serious student of
logic design some pause for confused
thought. On page 812, the legend R
= 1 is missing from the diagram of the
third state of the flip-flop, but probably

Let’s Hear It

A Simplified Guide to

Structured COBOL

Programming

by Daniel D. McCracken

Wiley & Sons, 1976

358 pp. $9.95

Learning to Program in

Structured COBOL

Edward Yourdon, Chris Gane, &
Trish Sarson

Yourdon Inc., 1133 Ave. of the
Americas, New York, N.Y.
10036 (1976)

252 pp. $16.50

In a recent DATAMATION Forum

(“Let’s Hear it For cosoL,” May p.

240), Dan McCracken said, “coBoL is

a lot better for structured program-

ming than some folks seem to think.”

These two books go a long way to-

ward proving this point. Together they

we may trust that some useful signal
may come from this input, and so on
in other places the critic may gleefully
find. .

But in spite of such burbles on th
placid surface of encyclopedic tran-
quility, the effort is needed and use-
ful, and well-executed. This book ful-
fills a need for just such a book as it
18.

Like most encyclopediae, it changes

the subject rather frequently. Some
sections provide a useful cure for in-
somnia. But these are general failings
of any such compilation or multi-

. authored reference.

It is to be hoped that this work will
be with us for some time in ever-
improved versions. It is a worthy ef-
fort, well done, and to be commended.

—Jackson W. Granholm
“An ancient in matters computered,”
Mr. Granholm’'s dp experience goes
back to programming on the IBM
602A and 605. He has consuited for
various electronics firms, and is a
Datamation contributor of long stand-
ing.

For Structured COBOL

contain 577 pages of text and numer-
ous complete sample programs. They -
represent the first of what will un-
doubtedly be a flood of books offering
to teach the beginner structured pro-
gram design and coBoL simultaneously.

Dan McCracken has been writing
programming language texts for a long
time. All have been excellent and this
one is no exception. In this book, his
objectives are. to teach the coBoL lan-
guage, the writing of cOBOL programs,
and program design techniques. He
succeeds admirably on the first two
counts, but not as well on the last.

Each chapter is built around a sam-
ple program containing just the right
number of features to fuel the discus-
sion. Each is “structured”; the o TO
statement is not discussed until page
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DATAPOINT ANSI COBOL
IT°"S THE REAL THING

Datapoint’s new COBOL compiler, created for our 5500 Series
advanced business processors, offers more than just the name.
It's a true COBOL capability, an implementation of ANSI-68
(American National Standards Institute) specifications, with
selected features of ANSI-74 standards also included.

Implementation levels from the ANSI COBOL standards are:
NUCLEUS, Level 1; TABLE FACILITIES, Level 2; SEQUENTIAL
ACCESS, Level 1, RANDOM ACCESS, Level 1; SORTING
FACILITIES, Level 2; SEGMENTATION, Level 1; and LIBRARY
FACILITIES, Level 2. Extensions added to take advantage of the
unique dispersed processing capability of the Datapoint 5500
include GEDIT format files, cassette tape support, DATABUS and
EBCDIC numeric formats, indexed sequential file access, CALLING
pre-compiled sub-programs and DEBUGGING facilities.

COBOL programs can be compiled on Datapoint's 5548
advanced business processor with disk storage, while execution
of those programs can occur on any disk-based 5500 Series

processor. Optional peripheral support includes tape, printer and -

card reader.

With the new compiler, COBOL programs written for other
computer systems, such as IBM, Hewlett-Packard, Data General,
Burroughs, and many others, can be run on Datapoint equipment
without major alteration. For companies wishing to develop or
expand their computer networks, they can now do so utilizing
their existing investment in COBOL programs.

For organizations contemplating mainframe upgrades,
Datapoint offers a cost effective alternative. With the new
compiler, COBOL work can be taken off the mainframe and

OBOL

handled by dispersed processors at field locations. Or the
Datapoint processors can work with entirely autonomous data
bases and handle complete processing for field users.

Other advantages include file compatibility between .
programs created in COBOL and any of the other Datapoint
programming languages, including BASIC, RPG il, DATABUS and
DATAFORM. Users of Datapoint's multi-terminal DATASHARE
systems may execute their programs at the same time COBOL
programs are being executed under the PARTITION SUPERVISOR.

Users may secure the necessary COBOL software license
for a one-time charge of $2,500 plus $20 per month for
maintenance support and documentation. If the user wishes
to pay at a monthly rate, the charge is $65 per month for the
license fee and $20 for the maintenance fee.

Like we say, Datapoint COBOL is the real thing. For more
information, contact Datapoint Corporation, Attn: Product
Marketing, 9725 Datapoint Drive, San Antonio, Texas 78284.

(512) 690-7151.

DATAPOINT CORPORATION

Theleaderindispersed data processi n{r,ﬂ

Datapoint's 5500 Advanced Business Processor can now be utilized with a COBOL compiler designed to ANSI specifications. Datapoint ANSI COBOL —it’s the real thing.
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SUPPLEMENT

268, and only appears once in a sample
program.
The book is full of good advice on

language usage, potential pitfalls, and -

design considerations. McCracken is a

careful and clever teacher and he has .

organized his material so that the read-
er continually assimilates new facts,

" but is seldom forced to learn long lists
of rules (of which coBoL has many).
His combination of the sample pro-
grams, text, review questions (all with
answers), and problems (about half-
answered) should provide any novice
with a good working knowledge of
COBOL.

The book is less successful in its
presentation of program design tech-
niques. McCracken teaches program
design by exhibiting well structured

sample programs rather than by exam- .

ining the techniques one can use to
discover program structure. In Chapter
8, he covers a design step by step
through seven expansions, but he never
discusses the source of the basic struc-
ture of the program. He presents few
explicit design tactics and uses only

Both books can be useful
to the novice—
if used in sequence:

flowcharts and, less frequently, pseu-

docode as design aids. Although it may
have some value as a teaching aid,
flowcharting is a bad habit all too easy
for the novice to adopt, especially
when encouraged by an exercise which
asks the reader to “prepare pseudocode
corresponding to the following flow-
chart” (p. 141, question 15).

Who should read this book?

o Anyone who wants to learn ba-
-sic. cooL programming. This book
will teach the basics as well as or better
than any text available.

e Anyone interested in how to
write a superior programming lan-
guage textbook.

¢ Instructors of coBoL who appre-
ciate a carefully thought out instruc-
tional sequence.

The Yourdon et al book is the first
of two volumes (the second is due in
mid-1976), so the coBoL covered here
is basic, but enough to write interesting
programs with. It is “intended for peo-
ple with no previous knowledge of
computers,” either “for self study or as
the text for an industrial or college
course.” To aid instructors, an appen-
.dix contains lesson plans for 30 three-
thour sessions.

The book begins with a brief intro-
duction to computers (11 pages) by
way of a sample program to print mail-
ing labels. From here the pace quick-
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ens considerably. By page 26, we have
been introduced to MoOVE, IF and
PERFORM together with their Shneider-
man Chart representations (I. Nassi
and B. Shneiderman “Flowchart
Techniques for Structured Program-
ming,” Sigplan Notices, Vol. 8, No. 8
[August 1973]). By page 68 we have
gone through a complete design se-
quence using a program graph, a struc-
ture chart with data-flow notation,
pseudocode, and Shneiderman Charts.

By now, the novice may be quite
confused unless he has the services of a
good instructor. Fortunately, the rest
of the book is slower paced, but a great
deal of material is covered in the 222
pages of text (exclusive of appendices,
etc.).

‘Each chapter ends with a sample
program using the material covered in
that chapter. Frequent questions (and
answers) are interspersed with instruc-
tional text, and two review quizzes
(with answers in an appendix) appear
early in the book.

For a beginning text, the book is
very strong on design tools and tech-
niques. It is nice to see decision tables
used; Volume Two promises a further
discussion of them. Flowcharts are en-
tirely absent; rather, the more appro-
priate Shneiderman Charts are used to
explain the structured figures. The
sample programs are all well structured
and Go To-less. (The Go 10 is relegated
to Volume Two.)

Unfortunately, the book is probably
too difficult for an untutored novice. It
presents complex ideas too soon. For
example, modularization and the pass-
ing of data between modules are dis-
cussed on page 60, but the associated
sample program is packaged as a single
compile unit without explicit passing
of data. Later discussions of program
structure omit mention of data flow,
where it would have been more appro-
priate,. Other prematurely discussed
items include data-name qualification
(discussed, then rejected on p. 16),
and coMPUTE and arithmetic expres-
sions (p. 79). .

Of the two, McCracken’s is the bet-
ter coBoL text. He presents his material
at a slower pace, using complete sam-
ple programs to introduce new materi-
al and to support its discussion. The
Yourdon et al presentation, by con-
trast, often seems hurried. It relies on
small, out-of-context examples since
sample programs are placed at the ends
of chapters. A beginner stands a rea-
sonable chance of learning coBoL un-
assisted from McCracken; he will need
help to steer through the Yourdon
book.

On the other hand, Yourdon’s book
does a better job of teaching program
design. McCracken’s book relies on the

- student’s exposure to a series of well-

designed programs to teach design.

\|

This may teach an appreciation of -
good program structure, but a begin-
ner needs more ground rules before he
can reproduce the work of his teacher.
Yourdon presents a set of good design
tools and uses them to coach the stu-
dent through several designs of increas-
ing difficulty.

Because the books differ so in their -
strong points, they can both be useful
to the novice—if used in sequence. By
reading McCracken’s book first, the
novice can gain a good basic knowl-
edge of coBoL and an appreciation of
good design. Then he is ready to read
the Yourdon book,
concentrating on the
portions that cover
program design.

For those who al-

ready know COBOL,
Yourdon’s initial dis-
cussion of program
design (included, for
some reason, in a
chapter titled “Defin-
ing Data to the Com-
puter”) provides a
good first exposure to
these tools and tech-
niques. However,
there are other books
entirely. devoted to
program design that
are more appropri-
ate to a thorough
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study of that subject, for example,
Michael Jackson’s Principles of Pro-
gram Design (Academic Press, 1975),
Glenford Myers’  Reliable Software
Through Composite Design (Petro-
celli/Charter, 1975), and Ed Yourdon’s
and Larry Constantine’s Structured
Design (Yourdon Inc., 1975). ‘

——Harry T. Hicks, Jr.
Mr. Hicks is manager of standards at
Fireman’'s Fund Insurance Companies.
He was formerly director, Consulting
Services at Information Management
Inc., and prior to that, was with Com-
puter Usage Co. and Boeing.

(Continued on page 127)
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Data Bases

and “Back-end”

Processors

Principles of Data Base
Management

by James Martin
Prentice-Hall, 1976

352 pp. $18.50

This is Martin’s eleventh book in

the Prentice-Hall series in automatic
computation. Martin is accused, quite
justifiably, of heavily borrowing from
his earlier works in publishing new
books. However, there is hardly any-
one around who has written more ex-
“tensively or more authoritatively on dp-
related subjects, and so he certainly
can be excused if he borrows from his
earlier works.

Martin has written two books spe-

cifically addressed to Data Base con- -

cepts. The other one is Computer Data
Base Organization (more on this book
later). This reviewer has attempted to
read most published works on data
base that have appeared over the last
five to eight years. This current Prin-
ciples book, and the earlier one by

Martin, are the two best texts available
for the reader who wishes an authori-
tative, overall view of the subjects
comprising the field of data base man-
agement.

Principles of Data Base Manage-
ment is highlighted by the follow-
ing:

1. Clear writing style throughout.

2. Polished production by the pub-
lisher.

3. Good and plentiful diagrams
(this is so rare in books that have been
produced with less investment).

The result is a book that is a neces-
sary foundation for one who wishes to
be called a data base expert; and an
absolute must for any dp reference li-
brary.

Principles starts off with 65 pages
devoted to an introduction. This part
could more properly be called the
“Management Point of View,” since
it presents a rationale for data base.
Basic definitions are formed, file de-
vices are presented, and a comprehen-
sive argument is built up as to why
data base management may provide a
superior approach for the third-gener-
ation system planner. In all fairness, it
should be commented that the message
is best received by someone with at

“least a few years of dp experien e

under his belt.
Part II of the book is concerned

with data base organization concepts.
It is here that a thorough and clear
presentation of the schema and sub-
schema concepts are presented. Tree
and network structures are presented.
(Martin calls networks ‘“plex struc-
tures” since he feels the term “net-
work” is overused in telecommuni-
cations. It’s an indication of Martin’s
power that he is attempting to for-
mulate a new vocabulary, at least as far
as one word is concerned. It is also a
reflection of the diversity of the field,
however, that the term “plex” has not
achieved any significant usage). The
plex or network structure is compared
and contrasted with the hierarchy.

Relational data bases get an entire
chapter of 16-some pages. This is
probably adequate, given that there is
no current relational data base imple-
mentation that has achieved any mar-
ket success. A short section is pre-
sented on basic file addressing con-
cepts, including sequential searches,
index sequential searches, random
hashing searches, etc. To the author’s
credit, he also discusses the concept of
distributed data bases, a field which
has been largely ignored in the litera-
ture, while a number of actual imple-
mentations of distributed data bases
have appeared.

Part III of the book gets more into

~ the software required to run a data
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base. Languages such as the Device
Media Control Language, the Schema
Language, the Subschema Language
are defined and discussed in adequate
depth. The construction and use of
data dictionaries, and the cobpasYL
data description language, are ana-
lyzed. 1BM’s DL/1(1Ms) is presented,
as is a discussion of query languages.

Part IV is called “Management Con-
siderations,” and important topics are
covered including the function of the
data base administrator and how secu-
rity can be achieved. Very important,
an excellent 14-page glossary is pro-
vided.

Far too few books in dp have as
much attention shown to their pro-
duction as this one has. For example, at
the beginning of the book a 2-page
index of basic concepts is presented; in
back, both the 14-page glossary and a
reference list (not so useful—it could
be made more so by short comments
under each of the references), and, of
course, the necessary index.

For many people and for graduate
level courses in particular, the 558 page
earlier book is a better choice than
Principles because almost everything
presented in the latter is also in the for-
mer. In addition, the earlier book offers

a longer and more intensive look at
physical organizations of data, as well
as suggested class questions. Many of
the graphs in the two books are identi-
cal. I’'m of the opinion that the earlier
book therefore is better suited as a ref-
erence book, but unfortunately it suf-

b -4

fers from not having a glossary, which
is a fine addition to the Principles
book. Also, the management-oriented
first part of the Principles book does a
more concise and better job of pitch-
ing the advantages of the data base
approach to management types.

All in all, Martin has come up with
another excellent and positive contri-
bution.

—~George Schussel
Dr. Schussel is vice-president of In-

formation Systems for the American
Mutual Insurance Companies in Wake-
field, Massachusetts. He is also the
course director of AMR International’s
Data Base Design course.

Commercial Data
Management Processor
Study
Cullinane Corp., 20 William St.,
Wellesley, Mass. 02181
- (1975)
77 pp. $500

This report is mistitled. It should be
called, The First and Only Primer on
Back-end Processors and Their Suita-
bility for Data Base Management. For
several years, kibbitzers on data base
management have been discussing the
desirability and feasibility of imple-
menting a back-end processor in a
manner analagous to the way front-
end processors have been used for tele-
communications. It is now well ac-
cepted that the use of a dedicated
minicomputer processor to handle
communications functions is a supe-
rior way to implement on-line systems.
Analagously it could be that offloading
data base management onto a back-
end processor could present unique ad-
vantages. This report starts to answer
that question. It was prepared as a
result of a collaborative study funded
by the Cullinane Corp. (whose IDMS
data base management system has been

PENRIL SHORT

HAULS FOR THE LONG HAUL

People who use Penril Short Haul data modem:s
recover their investment in short order. In the short

savings.
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run as well as the long haul, Penril's economical
and reliable Short Hauls provide large dollar
Whether
company or a manufacturing company,
Penril Short Haul modems are your best

you are a trucking

Contact us for information concerning significant
changes recently incorporated into our Short Haul
modem series to enhance their capability.

Penril | pata

Communications

Division

ana e y . o 5520 RANDOLPH RD., ROCKVILLE, MARYLAND 20852
e B (301) 881-8151 + TWX 710-828-0522
The Summit, 2 Castle Hill Terrace, Maidenhead,Berkshire, Engl.
Maidenhead (0628) 21217, TELEX 849131
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For Shulman Transport,a data
system that delivers:

CUNIMAN

&g roen s

INCOTERM.

More than half a million pounds of freight are
moved by Shulman Transport Enterprises on
an average day ... byroad, seaand air...
throughout the world. Approaching
$100,000,000 in annual revenues, Shulman is
one of the fastest growing companies in the
freight forwarding business.

The part of the business that grows the fastest
of allis the labor-intensive paperwork needed
to move freight.

To meet that challenge, Shulman designed an
advanced, transportation-oriented computer
facility for corporate headquarters in Cherry
Hill, N.J.

But how could they put that computer power
to work on the front lines? Where the action is

- ...onthe street. .. with the driver making

130

freight deliveries?

Shulman turned to INCOTERM.

To capture data where the paperwork origi-
nates. To cut down the pieces of paper
needed. Keep track. Improve service. Get
the waybill to the terminal before the freight
rolls in.

- SHULS

Shulman’s INCOTERM system combines on-
line administrative communication and on-line
transmission of waybill data. The mainframe
computer at Cherry Hill dispatches error free
waybills to destination points. Atthe same
time, it picks off needed information for invoic-
ing the customer, and a variety of other man-
agement and customer service functions.

If you'd like to know more about how
INCOTERM delivers for Shulman—and can
help you as well— please call or write.

More power
to your
terminal.

M INCOTERN®

CORPLPORATION

65 Walnut Street, Wellesley Hills, Massachusetts 02181  Telephone: (617) 237-2100

- Sales and customer service offices in major cities throughout the United States and abroad.
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SUPPLEMENT

implemented on ppP-11 minicomput-
ers) and various government agencies.

The report is well written, easy to
understand, and thoroughly profes-

. . . in back-end processing,
this report is the only
reference available.

sional, although it may not satisfy the
serious implementer’s desire for more
detail. Advantages of back-end process-

ing are listed as: improved perfor-

mance, less host main memory re-
quirements, ease of upgrading, easier
data base recovery, and enhanced data
base security. The disadvantages are
the cost of the back-end hardware pro-
cessor, potential problems. of a multi-
vendor environment, translation prob-
lems involved in multiple character sets
among the various cpu’s, hardware re-
quirements of inter cpu communi-
cations, and the need to learn a new
architecture. Various network con-
figurations are proposed and defined,
and a software architecture for distri-
bution of the various functions in data
base is defined.

In addition, as a plus, the results of
the rather thorough evaluation of
minicomputers for back-end process-

ing, are presented. A scheme for ana-
lyzing the minicomputers is presented;
and, in particular, the ppp-11/70, the
Interdata 8/32, seL 32/55, and Mod-
comp IV/25 are compared at length
(asis the1BM 370/ 158).

If youre interested in back-end
processing, this report is the only refer-
ence available. This fact, plus the clar-
ity and professionalism of the writing
will make it worth the rather steep
price to a number of people.

—George Schussel
SOFTWARE
ENGINEERING:

Concepts and Techniques
J. M. Buxton, Peter Naur, and

Brian Randell, eds.
Petrcg:celli/Charter. New York,

1976
306 pp. $14.95
Consider a single volume with the fol-
lowing remarks:

(Dijkstra) “The dissemination of
knowledge is of obvious value—the
massive dissemination of error-loaded
software is frightening.”

(McClure) “They judge a program-
mer by the amount of code he pro-
duces. This is guaranteed to produce
insipid code—code which does the right
thing but is twice as long as necessary.”

(Smith) “If you look down the
PERT-chart you discover that all the
nodes on it until the last one produce
nothing but paper. It is unfortunately

true that in my organization people
confuse the menu with the meal.”

(Buxton) “I kncw of very few pro-
gramming establishments in which the
supervisor is capable of reading code—
some present company excepted.”

(Galler) “When the hardware
doesn’t work, the user doesn’t pay—
why should he have to pay for non-
working software?”’

(Kinslow) ‘“Personally, after 18
years in the business I would like, just
once, to be able to do the same thing
again. Just once to try an evolutionary
step instead of a confounded revolu-
tionary one.”

(Dijkstra) “A Dutch definition of a
university professor is someone who
casts false pearls before real swine.”

This is but a tiny, random sample
from the fondly-remembered, NATO-
sponsored Software Engineering Con-
ferences, Garmish in 1968 and Rome
in 1969. One could easily pull out just
as many equally witty and insightful
remarks just by looking at some other
pages; the spice and flavor are every-
where.

It has taken far too long to get these
proceedings into a single, permanent
volume. Tattered paper copies have
long since disappeared into that mys-
terious limbo to which all important
documents eventually find their way.
The original participants, now widely

Recover allé)f your costs

and performan
~

CAS/CPA is more than an
accounting package. It’s

more than a statistics package.
It's the most complete, most
flexible job accounting and
statistical product avail-

able today. -

It helps you recover
all of your data center
operating costs, including
non-CPU items. It also
helps you determine when you'll
need additional equipment and what
the new charges will have to be to
insure total cost recovery.

CAS/CPA gives you true real
time cost accounting, regardless of
whether one or 100 jobs are running.
Users pay only for the net time of
each job by determining the volun-
tary wait time. Users don’t get hit
with bills for time and resources their
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iobs didn’t actually use.

'How's that for being equitable?

Best of all, CAS/CPA will easily
process over 600,000 SMF records
rapidly and efficiently. You can pro-
duce multiple reports by passing
SMF only once and without invoking
sort. Over 200 variations can be pro-
duced from a single pass.
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data with CAS/CPA.
y §

What CAS/CPA does, itdoes right.

If you need a job accounting and
statistical package that is real, find
out more about CAS/CPA. Call or
write Boole & Babbage Inc., 850
Stewart Drive, Sunnyvale, CA 94086.

(408) 735-9550. Outside

California dial toll free 800-
538-1872. :

[ ]

1

1 ) | need to charge out my
] BOOIe & %) system equitably and

1 recover all of the perfor-
1 - mance information

: available. Send meinfor-
3 mationimmediately on CAS/CPA..therealanswer.

: Name _ Title

: Company
] street
: City
: Phone

State Zip
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You shouldnt have to apologize
for your mother’s behavior.

The problem with your big computer is that it commercial ECLIPSE computer is the highest level im-
was designed to work in batch. A mode of operation plementation of ANSI '74 COBOL standards. It'’s a com-
that has made your mother all too human. plete language system that comes with features like an

It’s the reason your mother has to be fed awk- interactive debugger and an integrated SORT/MERGE.
ward media like punched cards. It’s also why she can’t  Plus the ECLIPSE system makes an IBM-compatible
accept data from its source, and has to spend time RPG II and real-time FORTRAN available.
editing and verifying that data. Most important, the ECLIPSE computer has a

And it’s the reason your big computer can’t communications ability that lets you interface to your
provide reports on demand. In formats that work big computer. For example, when talking to an IBM
better for your users than for her. system the ECLIPSE can emulate 3780/2780 and HASP

But don’t throw up your hands and walk away. procedures. Or just be itself.

Instead, get your mother a little help. A computer that And wherever you put an ECLIPSE system, you
can take some of that load off her. can plan on it doing more than one thing at a time. Up

A Data General commercial ECLIPSE computer. to 16 Idea applications and remote job entry concur-

The commercial ECLIPSE computer is smaller rently, for example. Or one Idea application using

up to 16 terminals while a COBOL pro-
gram processes previously entered data.
Or simultaneous program development
and communications.

It’s all from Data General, a major com-
puter manufacturer. Which means you get
full software support, a range of system and
field engineering services, financing alterna-
tives, compatible peripherals and much
more. So write for information.

- That way you'll be able to spend more

than the big computers you may be used
to using. But it has the things big comput-
ers have. A commercial instruction set
that has an EDIT function, for example.
And large memory configurations.

The ECLIPSE system also has incred-
ibly easy-to-use interactive data entry/
access software called Idea that speeds
application development and use. And
speeds use of business-oriented files
maintained by our INFOS data manage-
ment system with multilevel keyed access. time satisfying your users. And less time

The COBOL that'’s available with the LR making apologies for your mother.

COMMERCIAL ECLIPSE COMPUTERS: BECAUSE YOUR MOTHER NEEDS A LITTLE HELP.

¢» Data General

. ECLIPSE is a registered trademark of Data General Corporation. INFOS is a trademark of Data General Corporation. ,
Data General, Route 9, Southboro, Mass. 01772, (617) 485-9100. Data General (Canada) Ltd., Ontario. Data General Europe,
15 Rue Le Sueur, Paris 75116, France. Data General Australia, Melbourne (03) 82-1361
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S/370 Computer Leasing:
7 Ways to Avoid
Costly Mistakes

When you lease a computer you should get more than
just a computer. You should also get protection, flex-
ibility and solid savings over the life of the lease. But
many companies overlook the following critical points
when they lease:

1. Early Termination—the Best Method?

The walkaway lease is most flexible. However, it is also
the most expensive because it doesn’t require any
guarantee of “residual value” at termination. Consider
the more economical approach. Lower your monthly
expenditure by placing some “residual value™ on your
System/370 because it will have some market value
during the next few years. OPM can help you evaluate
the relative cost savings and will structure your lease
accordingly.

In order to attain a lower
monthly payment, many companies
give up the Investment Tax Credit. However, when the ITC is
amortized over the term of the lease, it may often exceed

the apparent monthly savings offered by an ITC Lessor lease.

3. Future Upgrade Provisions?

A lease should give you the ability to choose the simplest and
most economical way of adding on memory, features or other
changes. Your OPM lease will specify the future cost of such
upgrades. But it will also allow you to select other methods of
acquisition.

4. New Or Used Equipment?

Should you consider used equipment for all or part of your
system requirements? OPM will explore with you the merits of
leasing or subleasing used equipment.

5. Sublease and Assignment Provisions?

that will take into account all possible variables.
This analysis will show the true cost of the
alternatives, and help you choose the acquisi-
tion method best suited for your company.

7. Will Your Leasing Co. Be Your Lessor?

Or will it simply be a broker for an unknown
source? OPM will always remain your lessor.
And will always maintain its responsibilities and
interests in your lease and in your present

and future computer needs.

Which leasing company is right for you? At OPM, we
believe we are. Our dynamic. innovative and analytical
approach to leasing has enabled us to become the
fastest growing leasing company in the country. And
one of the most satisfying aspects of our growth is the
fact that so many of our clients return to us for their
additional leasing requirements.

These are only seven key ways we can help you.

Send in the coupon or call to find out more about us.

In New York, call (212) 747-0220
Outside N.Y.S., call toll free (800) 221-2674

THECUSTOM-LEASING PEOPLE

0.P.M. LEASING SERVICES, INC.
99 Wall Street, New York, N.Y. 10005

I I
I I
| Yes, I'd like to know more about how OPM can answer my |
| computer leasing needs. |
{J Have an OPM representative contact me.
| O I would like a brochure about OPM. |
O I would like to receive your quarterlynewsletter, I
! OPM Leasing News. i
I I
I I
I I
I I
I I

. Name
You may want to sublease or assign your system to another user. )
OPM allows you to do so at any time during your lease. And will Title Tel
even assist you in finding a suitable sublessee or assignee. Company
6. “Present Value™The Great Equalizer. Address _
Typically, you'll be faced with many alternative methods of City. State Zip
acquisition. OPM will develop for you a “present value” analysis eMs L e e -
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~ Itel Announces
The Ultimate Peripheral:
The 360/370 CPU

by Michael Cashman

Can this be Christmas? These counterparts to IBM systems are less expensive, have higher
performance, use 45% fewer circuits, run 10% cooler, draw only 45% as much power,

use 75% as much space . . ..

Isn’t this an interesting industry? Here
we are, fully a dozen years after the 1BM
360 announcement—much longer than
anybody thought we’d have to wait for
a new generation of systems as different
from the 360 as the 360 was from 1BM’s
old 7000 series—and “look-alike” 370s
start popping out of the sands of Cali-
fornia’s “Silicon Valley.” And, what is
more, the chances are very good that the
efforts will succeed. Indeed, the Amdahl
effort is well on its way, and the Itel
announcement of six models of Ad-
vanced Systems is an even stronger at-
tack on 1BM’s installed base than was the
Amdabhl effort. Developments like these
must cause the planners in RCA’s long-
defunct computer effort to wonder
where they went wrong.

There are, of course, major funda-
mental reasons why the California 370s
will, or are, succeeding where RCA’s ma-
chines could not. First, RCA’s two major
mistakes were in not offering software
compatible systems (all claims to the
contrary by the marketing staff notwith-
standing) and at not enough of a price
difference to make enough customers
switch brands.

Second, technology, principally in
semiconductor manufacturing tech-
niques and microprogrammed computer
architectures, was not as highly devel-
oped as it is today.

Third, there’s the matter of 1BM’s ad-
mission that Fs, the designation for the
370 successor project, “is no longer op-
erative” within 1BM. This told users that
maybe nothing really new was coming
down the pike for awhile, and it told

136

RICHARD LUSSIER
President of Itel's Data Products Group
is captain of boldest assault to date on

IBM's installed computer base

potential competitors, such as Amdahl
and Itel that the “window”—the period
of time when 360s and 370s would stay
in the field in good target numbers—was
longer than had been imagined.

It’s almost as if 1BM user reluctance
to move to the Fs series, where software
compatibility was going to be a prob-
lem, so stabilized 1BM as to give Amdahl
and Itel very good shots,at its installed
base. And it might be a good long time
before 1BM announces anything that
doesn’t say 370 on it or doesn’t adhere
to the basic architectures of the 370, for
all signs point to the fact that there was
no back-up, no alternative product line
to backstop Fs.

Add to this the fact that Itel estimates
1BM now owns less than half of its large
scale base, and the result is that 1BM
seemingly can’t be assured that a user
will go along with any new announce-
ments that disrupt his operations. Price
cuts and improved reliability or func-
tion are always acceptable, but the pos-
sibility of reliving 1964 is not. The final
element in the atmosphere, of the Itel
announcement, and perhaps the most
important, is that the conception that
only 18M could build 360s and 370s
turned into misconception during the
last 12 months because of the Amdahl
effort.

Six models

Compared with the timing of the Itel
announcement, and the fact that the
peripherals and systems leasing giant
($700 million portfolio) actually took
the fateful step, the products are just
what Itel thinks you’d expect them to
be. There are six models, three single
processor systems, and three multi-
processors, designated the As/4, as/4
MP, AS/5-1, As/5-1 Mp, As/5-3, and
As/5-3 M. Their order in terms of com-
puting power is somewhat different,
however, and Itel’s claims of how the
systems compare to products in the 370
line are shown in the accompanying
table. Since the As/4 competes so favor-
ably against the 145 and 148, it’s almost

.certain that the timing of this announce-

ment was prompted by 1BM’s recent an-
nouncement of the latter.

With users thinking change, maybe
they’ll think changing vendors com-

DATAMATION



pletely. The important thing for users
to keep in mind is that the machines can
be as functionally equivalent to the 1BM
counterparts as they want, says Itel,
though there are some interesting dif-
ferences in the Advanced Systems’ hard-
ware that allow them to do other things
if they choose to.

For example, while Mvs isn’t really
practical for 145s or 148s (or for any
machine some users say), due to the
amount of memory required and the re-
latively slow cpu’s, Itel says you can run
it on the as/4. That’s because the As/4’s
design is similar to the As/5, meaning
that where the 1BM machines are fetch-
ing four or eight bytes on the 145/148
models every 540/405nsec, respectively,
the As/4 is pulling a straight 16 bytes
every 1035nsec. The As/4 also has one
more useable channel than the 145/148,
and the As/4 Mp has seven additional
channels.

There are other differences, too. Max-
imum memory sizes on the as/4 and
As/4 Mp are four and eight megabytes,
respectively, two to four times the 1BM
maximum complement. A crt console,
light pen, and 180cps printer are stan-
dard on all the new Itel systems. The
biggest models in the line, the as/5-1
Mp and As/5-3 MP can have up to 16
megabytes of storage. All systems can
be upgraded in customers’ shops.

Software details

Itel queried 1BM back in May to obtain
its official position regarding the avail-
ability of software for potential as cus-

tomers, and the answer was a good one
for users. All software, program prod-
ucts, and documentation is available to
users (if they do not already have them)
at the established prices. It’s as if 1BM
were saying “Sure, here take it!”

Itel will use the same sales force to
push the new product (contrary to Wall
Street rumors that the company had
staffed up big for the new push, and
each salesman would be expected to sell
2-3 systems/year). Itel claims it has 500
field engineers to support the systems,
with maintenance running about the
same as IBM’s. “Our people cost about
the same, or more than 1BM’s,” says Itel
Data Products Group President Richard
Lussier. The target audience is huge and
includes approximately 6,000 users of
370 model 145s, 155s, 158s, and 165s
alone, not counting die-hard 360 users.
With orders in-house for seven systems
for six customers before announcement,
it doesn’t look as if Itel will have trouble
satisfying the agreement to purchase at
least 12 systems a year from the manu-
facturer, National Semiconductor Corp.
to keep up its exclusive world-wide mar-
keting rights. Itel has ordered 25 sys-
tems, and National currently has the ca-
pacity to build six per month.

More deals at Itel

Itel is a marketing organization and a
good part of its success has been due
to the “deals” it could make users by
buying, until now, from 18M and putting

. the same equipment in the field for

longer lease periods—and lower prices.

SOPHISTICATION of microprogramming techniques makes it possible to build a machine
that looks very similar to an IBM 370 on the outside, looks remarkably unlike a 370 on
the inside, but runs the same software as the IBM systems. “It's no coincidence that
the ltel Advanced Systems models will sport the same colors as IBM offers,” says Itel
Data Products Group President Richard Lussier, but unlike IBM's offer, ‘'you can get

a system in any color you want."”

COMPARISON OF
PERFORMANCE RATINGS
. BETWEEN THE
ADVANCED SYSTEM AND COMPARABLE IBM SYSTEMS -

Advanced System

Performance Compared to IBM Models

Models
145 148 158-1 158-3 158-1 MP 158-3 MP

AS/4 2.0x 1.4x
AS/5-1 2.6x 1.9x Equal
AS/5-3 2.8x 2.1x 1.1x Equal
AS/4 MP 3.3x 2.3x 1.3x 1.2x
AS/5-1 MP 4.2x 3.1x 1.7x 1.6x Equal
AS/5-3 MP 4.6x 3.4x 1.9x 1.7x 1.4x Equal
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These package deals also will be used
with the new equipment. For example,
while 1BM gets $44,725 for a two mega-
byte 158-1 on a four-year lease (MLC),
you can get the equivalent machine
from Itel on a four-year conditional sale
for $42,707, or for $30,435 on a seven-
year conditional sale, with both Itel
deals being financed at 11% interest.

Purchase price looks even better, with
the As/5 selling for approximately 65%
of 1BM’s price for the 158-1. As good
a difference as the 35% on purchase is,
Itel officials indicate that there’s even
more room to deal should 1BM start
trimming prices on its machines. And
the Itel customer gets the ownership of
the machine at the end of the respective
lease period.

Competition

“We sure don’t want to lose [any cus-
tomers we convert from 1BM equipment]
over to Amdahl 470s” says Lussier.
“There will have to be something in the
works for our people.” If not, there’s the
possibility that an 1BM customer could
trade in his 135 for the rumored upcom-
ing announcement out of cpc of a
370/145 equivalent, switch to Itel for a
158, and then to Amdahl for a 168-class
machine. Other mainframe manufac-
turers, principally Univac and Honey-
well, can’t be appreciating all the atten-
tion the 1BM name and installation base
is getting from other vendors, even if
it is against its traditional arch enemy.

Clearly, 1BM’s response to the Itel an-
nouncement will be all important, and
the Gray Giant isn’t defenseless yet.
There must be some room for smaller
margins on the equipment of any com-
pany that makes $1 billion a year in
profits, and a price battle is shaping up.

Additionally, it is known that there is
an advanced 158 model called the
370/158 aps sitting in the wings for an-
nouncemient (1BM always seems to have
something ready to announce—which is
good strategy).

Rumor has it that there really is a
370/178 after all, which could be used
to move 370/165 and 370/168 customers
out of Itel’s grasp—and gain some time
for some top-level decision making.
Imagine all this taking place in full
view of the Justice Dept.’s antitrust
trial—if anybody’s awake over there.
Maybe one user we know will get his
wish: 1BM will win the case and the gov-
ernment be broken into smaller pieces.

So it all comes down to a battle of
wits for the user’s dollar, a game 1BM
enjoys and plays well. What the strategy
will be for the unique arrangement
forged by Itel and National Semicon-
ductor to go after the breadbasket of
IBM’s installed base should be interest-
ing. Though a cold winter may be com-
ing to White Plains, home of 1BM’s Data
Processing Div., it should be warmer
than usual in the strategy planning
sessions.
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Communications

First Hearings on
Bell-Inspired Bill

An opponent remains skeptical over Bell’'s motives for
pushing reform act even after hearing testimony.

“The head-on clash between monopoly
and competition in telecommunications
foreshadows all other communications
issues in Washington.” The first skirmish
in this “head-on clash” that Thomas J.
Houser, new director of the White
House Office of Telecommunications
Policy, so dramatically refers to is over.
The battle lines, carefully drawn up be-
fore the arbitrating House Com-
munications Subcommittee, are firmly
set. But the war, brewing for years be-
tween AT&T and its feisty competitors in
the terminal and private line markets,
has only just begun.

The subcommittee hearings, cautious-
ly classed as “exploratory” on “Compe-
tition in the Domestic Telecommunica-
tions Industry,” were designed to take
a preliminary and superficial swipe at
some of the underlying communications
policy issues raised by the Consumer
Communications Reform Act of 1976,
more familiarly known as the “Bell
bill.”

The bill, introduced last March, bears
AT&T’s unmistakable stamp, having
been written by a coalition of telephone
industry representatives in Washington.
In the planning and drafting stages since
June 1975, the measure has won consid-
erable Congressional support with over
200 sponsors—about 180 from the
House and 20 from the Senate.

While several versions of the bill have
been introduced, the original measure
offered by Rep. Teno Roncalio (D-
Wyo.) has served as the benchmark.
Under this bill, all competition in long
distance services would be cut off, al-
lowing AT&T or another carrier to take
over their competing rivals. The legisla-
tion would also strip the Federal Com-
munications Commission of its jurisdic-
tional power over interconnection of
terminal and station equipment, trans-
ferring that supervisory role to the
states.

Put together at the last minute, the
three-day hearings on the bill were held
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(in the nick-of-time) just before Con-
gressional adjournment at the end of
September, prompting one disgruntled
Congressman to grumble, “I can’t think
of a worse week for these hearings to
begin.”

But begin they did, with subcommit-
tee chairman Lionel Van Deerlin (D-
Cal.) graciously welcoming the standing
room-only audience “to the third act of
a continuing drama.” Setting the tone
for the hearings, the subcommittee head
noted that “in light of the results of an
exhaustive inquiry by the Fcc, those
arguing for restraints on competition
must accept the burden of proof.”

This burden of proof argument,
placed squarely on AT&T’s shoulders,
was reiterated by subcommittee
members during the course of the
three-day hearing. However, out of the
nine subcommittee members, only three
showed up with any regularity. Those
stalwart subcommittee regulars includ-
ed chairman Van Deerlin, Rep. Tim-
othy E. Wirth (D-Col.) and Rep. Louis
Frey Jr. (R-Fla.). Some of the Bell
boosters even decided to stay away
from all the action. Rep. Goodloe E.
Byron (D-Md.), one of the numerous
House sponsors of the Bell legislation,
put in a hasty 15-minute appearance on
the first day and then disappeared. And
another Bell bill sponsor, Rep. Charles
J. Carney (D-Oh.), didn’t attend the
hearing at all.

This poor attendance by Bell backers
on the subcommittee led one Congres-
sional source to comment, “Obviously,
you would have to look to the bill’s
sponsors on the subcommittee as the
supporters of the legislation and the
fact that they didn’t think enough of
the legislation even to be there says
something. It’s rather clear otherwise,”
he adds, “that there’s nobody else on
the subcommittee at this point who
wants to support the legislation.”

Rep. Wirth has been extremely out-
spoken in his attacks on the telephone

industry’s “special interest” legislation.
A spokesman for Wirth confirmed that
the Colorado Congressman was still very
skeptical of Bell’s motives in pushing the
legislation. “Even after the hearings,”
the spokesman revealed, “Tim believes
the burden of proof on AT&T has not
been met.”

PETER F. McCLOSKEY
CBEMA president says a greedy Bell
wants control of terminal market

FCC policy will hurt service

In his leadoff testimony on the first
day, AT&T board chairman John D. de-
Butts vainly tried to rally support for
remedial telecommunications legisla-
tion. “I am not here,” he assured the
subcommittee, “to protect the profits of
AT&T or to undermine the Justice De-
partment. I am here for one reason and
one reason only and that is because it
appears . . . inevitable that over the
long run, the FcC’s policies will hurt ser-
vice and add to its cost for the vast ma-
jority of our customers.”
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Denouncing the “rFcc’s brand of se-
lective competition,” deButts claimed
that these policies are “undermining the
telephone companies’ ability to keep
service as widely affordable as it is
now.” A continuation of these policies,
he warned, will “leave us no alternative
but to press for a massive cost-restruc-
turing of our rates.”

DeButts also picked up on some of
AT&T’s other familiar competitive com-
plaints. The infusion of competition in
the intercity private line field by the
“so-called specialized common carriers”
and the interconnection of terminal and
other ancillary gear to the switched net-
work, he charged, “seriously threatens
the technical integrity of the network as
a whole and our ability to plan.” These
developments, he added, have already
“produced wasteful duplication of facil-
ities” and created “difficult and expen-
sive” accommodation problems.

Real problem is IBM

But despite deButts’ contentions to
the contrary, AT&T’s real problems, ac-
cording to industry insiders, do not stem
from the competition or technical harm
these rivals may or may not cause. Rep.
John M. Murphy (D-NY.), says the real
thorn in Bell’s side is 1BM. Testifying at
the second day of hearings, Murphy ar-
gued that “while the Bell System talks
about McI and other small entrants
seeking to provide specialized services,
what it is really worried about is that
somewhere down the road a company
like 1BM, with billions of dollars at its
disposal, will take advantage of the
blurred interface between data process-
ing and data communications to provide
services that the Bell System thinks be-
long to it.”

Ml senior vice president Kenneth A.
Cox sees the bill as “an unprecedented
grab for monopoly power over a criti-
cally important industry.” The former
FCC commissioner told the subcommit-
tee flatly that, despite Bell’s claims, the
measure was clearly anticompetitive.
“Their whole objective would fail,” he
stressed, “if the bill did not eliminate
competition in both the terminal and
specialized communications markets.
The most constructive thing your sub-
committee could do,”” he advised,
“would be to make a finding that this
legislative proposal is without merit and
should not receive further attention.”

Following up Cox’ remarks to the
subcommittee, MCI chairman William
G. McGowan criticized AT&T’s Congres-
‘sional campaign which he claimed “was
mounted on an unparalleled scale.” All
of this frenetic activity “represented
outright abuse of AT&T’s right to peti-
tion Congress,” he charged.

By continuing to deliberate on the
Bell legislation, McGowan added, Con-
gress will be giving AT&T a reason to
claim its proposals are “under serious
consideration, and this in turn can do
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great damage by confusing and intimi-
dating prospective investors, potential
competitors, customers, equipment sup-
pliers, employees and even regulators.”
But even more dire consequences could
result from the bill’s enactment, he
noted.

If the bill is passed, he warned, Con-
gress “will have conferred upon the
world’s largest concentration of private
capital a statutory monopoly over all
U.S. telecommunications—one which it
does not have today and never has had
—and you will have given Bell a stran-
glehold on the public in perpetuity.”

Worries about terminal market

Likewise, Peter F. McCloskey, presi-
dent of the Computer and Business
Equipment Manufacturers Assn., wor-
ries that the bill will enable a greedy
Bell to capture control of the terminal
equipment market. “Carriers supporting
the Bell bills,” he told the subcommit-
tee, “are not satisfied with a large per-
centage of the projected terminal equip-
ment growth. They want even more,
even if this means crippling existing,
working competitive markets.

“The provisions of the bills with

WILLIAM G. McGOWAN
MCI chairman warns of Bell
stranglehold on the public

respect to customer premise or terminal
equipment,” he continued, “do not
simply ‘reaffirm’ the present provisions
of the Communications Act. Instead
they would change those provisions de-
cidedly, drastically and adversely to the
public interest.”

After three exhaustive days of hear-
ings, the House Communications Sub-
committee had received 1,300 pages of
written testimony. Extra submissions
are expected to add another 1,000 pages
to that staggering total. Subcommittee
staffers, faced with the grueling task of
sorting through all the conflicting facts

and figures, began going over the moun-
tains of material as Congress prepared
to adjourn. The final report, which will
summarize and analyze this material, is
expected to be ready by early next year.

Revamp Communications Act

Meanwhile, subcommittee chairman
Van Deerlin joined ranking minority
member Frey in calling for a “basement
to attic revamping” of the 1934 Com-
munications Act. In a joint statement
the two subcommittee leaders stressed
the “need to go back and take a look at
the whole basis of regulation to see
where Congress could improve things
by starting anew.”

Subcommittee economist Andrew
Margeson says that this “starting anew”
in the 95th Congress entails “a vigorous
search for as many alternative policies
as possible. There are few issues of more
importance,” he emphasizes, “because
this is at the nut cracking stage.”

The subcommittee is expected to re-
main intact with basically the same
membership base next year. The in-
depth review of the Communications
Act will be the first order of business
on the subcommittee’s agenda. This
overhaul is likely to take a while, ac-
cording to Congressional sources.

Right now, the subcommittee is get-
ting ready to solicit advice from various
agencies and other interested parties on
possible changes that could be made to
revise and update the act. “Just the sort-
ing out of those recommendations,” one
Congressional aide noted, “could take
months. And there will also be extensive
hearings. So it would probably be late
in the 95th Congress before legislation
could move through the full committee
and onto the floor,” he predicted. Final
enactment, he added, is not expected
before 1978.

Senate group observing hearings

Over on the Senate side, the Senate
Communications Subcommittee has
been closely monitoring the House
hearings. Before adjournment, Sen.
Howard H. Baker Jr. (R-Tenn.) reit-
erated his earlier proposal for an inde-
pendent Commerce Committee study.
Sen. Vance Hartke (D-Ind), who is ex-
pected to take over the leadership of the
influential subcommittee, had joined
Baker in calling for the review last June.
A similar plan was advanced in the
House by Rep. Murphy but subcommit-
tee members Van Deerlin and Frey
don’t seem to favor it.

Hartke, touted by Bell as a key sup-
porter of its legislative initiative, has
promised to “keep an open mind” on
the matter. Subcommittee staffer Jim
Graf is confident Hartke will keep his
promise, but he worries about the com-
plexity of the issues the subcommittee
will be facing. “This bill raises a whole
host of issues both on the surface and
below the surface that are very, very
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complicated. Unfortunately,” he la-
ments, “statistics are not available in the
necessary form to make the kind of
judgments that these issues require.

“Until you can get those kind of facts,
it’s pretty hard to get down to that bot-
tomline issue which is what will be the
ultimate effect of the FccC’s competitive
policies on residential rates.”

AT&T's deButts, in telling his woeful
story to Congress, has urged the legisla-
tors to put an immediate moratorium on
the commission’s competitive experi-
ments “until their long-term conse-
quences have been fully explored.”
Joining forces with the Bell clan, Gener-
al Telephone & Electronics Corp. board
chairman Theodore F. Brophy also
called for a suspension of the Fcc’s pro-
competitive policies.

Enter USITA

While it’s unlikely that the telephone
industry will be successful in getting this
moratorium, they are looking forward
to other victories at the “grass roots”
level next year. According to an inside
report from the Legislative Committee
of the United States Independent Tele-

JOHN M. EGER
Former OTP chief thinks proposed
bill is a “‘red herring”’

phone Association (UsITA), “legislative
committees have been formed in each
of the 50 states to coordinate efforts to
secure sponsorship of the legislation,

|

launch educational and media programs
and develop grass roots support.” These
legislative groups, the report notes, were
set up through “the active cooperation”
of the major holding companies with
Washington offices and Bell System
representatives.

At the beginning of last year, usiTA
began distributing a 28-! minute
color film called “Assignment: Service”
which the association claims is aimed
at describing “the service-earnings rela-
tionship.” According to another report
from USITA’s public relations commit-
tee, this film “is achieving a splendid
record both in television and organiza-
tional showings. High school audi-
ences,” the report says, “form the largest
single category, helping assure that the
industry’s message is reaching the next
generation of voters and civic leaders.”

Concentrating on the Congressional
campaign, USITA, which is coordinating
most of AT&T’s lobbying efforts, plans
to continue rallying support in Congress
for the Bell bill. The Legislative Com-
mittee report says this about next year’s:
Congressional crusade: “Although we
can be proud of accomplishments this
year, the 95th Congress opening next
January will present a new challenge.
Many who have supported our legisla-

MAJOR ANTITRUST LITIGATION PENDING AGAINST AT&T

PLANTIFF COMPLAINT RELIEF REQUESTED FILED STATUS
MCI Violations of Sherman | & Ii Injunctive Relief Treble 3/74 Pre-trial
Restoration of Com- damages Discovery
petitive conditions
U.s. Violations of Sherman Ii Equitable Relief 11/74 Awaliting de-
Divestiture termination of
jurisdictional
questions
Jérvis Co., Violations of Sherman | & Il with respect to Cessation of anti- $900 million 11/74 Pre-trial
Inc., etal Key Telephone terminal equipment market competitive damages Discovery
practices
Milgo-ICC Antitrust counterclaim against Western Equitable Relief $45 million ' 12/74 Pre-trial
Electric for Patent misuse including the damages AT&T Discovery
requirement for a connecting arrangement named
third party
6/76
Phonetele, Inc. Violations of Sherman | & Il Injunctive Relief $90 million 8/75 Pre-trial
Tying arrangements damages Discovery
North Eastern Violations of Sherman | & Il with respect to Injunctive Relief $3 million 10/75 * Pre-trial
Telephone business terminal equipment market damages Discovery
Morse Alarm  Violations of Sherman | & Il Injunctive Relief $45 million 10/75 Pre-trial
Equipment damages Discovery
Producers
Litton Violations of Sherman Il with respect Injunctive Relief $333 million 6/76 ‘i’re-trial
to telephone equipment market damages Discovery
Sound, Inc. Violations of Sherman | & |l Injunctive Relief $2.5 million 6/76 AT&T has re-
damages sponded
Datran/Wyly  Violations of Sherman | & Il with respect Injunctive Relief _ $285 million 8/76 AT&T has
to digital data transmission market. Decep- damages responded.
tive and predatory marketing practices. .
SOURCE: Computer & Gommunications Industry Assn.
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Eleven compelling arguments for choosing a computerized personnel/payroll system from InSci

Compelling argument number one

InSci guarantees to get your system up and
running fast. C.0.D. software can leave you
holding the bag—not only for installation,
butcommunicating the system’s capabilities
and potential to your personnel and payroll
people. InSci installs it to your satisfaction
—and then makes sure that the system is
used to its fullest.

Compelling argument number two

v ‘ We have satisfied
B

Users. It is im-
The Champagne of Beers

Johns-Manville

is in actual operation.Talk to

Iy, Let their success guide you
' T in your decision.
J “ ‘ ITT Grinnelt

Compelling argument number three

InSci Systems are user-oriented. Every InSci package
comes with full documentation and user’s
manuals that allow the Personnel and Pay-
roll Departments to be masters of their own
fate. Even our retrieval system (GRS)
understands and speaks English.
And, because of our experience
in hundreds of installations in

all kinds of companies, you are
assured of an extraordinary
level of competence in train-
ing. When we leave, you'll be

in total control.

Compelling argument number four

The InSci Human Resource System is flexible and eco-
nomical. It can grow with you.You are looking at the
most flexible system available. This system provides the
capability you need to support payroll and handle all of
your personnel-related functions, including compliance
with EEO, ERISA, and OSHA legislation, manpower
planning, management development, salary and
benefits administration, and health and safety programs.

Compelling argument number five

1f you don’t have a computer—or don’t want to use yours
—use ours! Manual handling of personnel/payroll infor-
mation is inherently error-prone, and sometimes even
dangerous! Contact our Systems Service Division. With
or without a computer you need a Personnel/Payroll
System from InSci.

Compelling argument number six

We keep informed—and keep you informed. We hold
seminars and conferences to let you know what’s hap-
pening and what’s going to happen. At our Annual User’s
Conference you’ll pick up valuable ideas on better ways
to use your system. Management problems, EEO, ERISA,

*

OSHA and other vital issues don’t
sneak up on you. (Right
now we're keeping abreast
of the Privacy issue—so
you won’t be caught
unaware.)

60(‘
\éd«’

Headquarters

Eastern Division

95 Chestnut Ridge Road
Montvale, New Jersey 07645
201-391-1600
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Central Division
4204 Gardendale

Midwestern Division

2625 Butterfield Road
Oak Brook, Illinois 60521

312-986-1620 512-690-0110

perativethatyoubuyasystemthat

users of our system. Visit the site
andwitnessthe system in action.

San Antonio, Texas 78229’

CIRCLE 52 ON READER CARD

Compelling argument number seven

The background and experience of our personnel
is outstanding. InSci has been designing systems
for more than ten years in all types of environ-
ments— you don’t have to “start from the begin-
ning” with us. We’ll

study your prob-

lems and help
yousolvethem.
Weknowour
business.

Compelling argument number eight

We stay on top of EEO, ERISA, OSHA, Privacy
and other legislation companies can no longer
ignore. Our systems are designed to handle the
extraordinary amount of record keeping and
reporting necessary for compliance. Your legal
headaches in these areas can be a thing of the past.

Compelling argument number nine

InSci is a dynamic, financially secure company.
Because of its corporate connection with CPC,
one of the world’s largest multi-national
corporations, InSci enjoys an enviable security
unique in the industry. Add to this, the remarkable
growth InSci has experienced in the last eleven years—
and you know you're dealing with a WINNER.

Compelling argument number ten

The value of our HRS is greater than the price. We will
be sure that you get the system that meets your current
needs at the best possible price.Then, as your needs
grow, we will help you to expand your system as it
becomes necessary. )

Compelling argument number eleven

InSci looks ahead and stays ahead. This is a growing
company of professionals who have tremendous pride
in what they have accomplished and, more importantly
—an insatiable desire to get
better. We look forward to
meeting you in person.
Meanwhile, to learn more
about ERISA, EEO, Privacy
and other issues vital to
management —send for
our 5-Part Personnel
Management Informa-
tion Kit—free. It will
tell you even more
reasons why you
should buy a personnel
system from InSci.

Memphis Office
Western Division Clark Tower
2710 Sand Hill Road 5100 Poplar Avenue
Menlo Park, California 94025 Memphis, Tennessee 38137
415-854-1903

901-761-1845
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news in perspective

tive effort will not return to Congress
. . . Between now and January we have
the task of soliciting new support from
the members returning and additional
support from newly elected members of
Congress. Our success in continuing an
intensive grass roots program will deter-
mine how quickly the legislation will
receive attention and comprehensive
hearings in the 95th Congress.”

There can be no doubt that Bell and
its telephone industry allies are out to
win. DeButts, in answer to a pointed
question from Rep. Wirth during the
subcommittee hearings, said he was
“pleased with the (legislative) effort to
date” and had “no timetable” for enact-
ment. He also admitted, under heavy
grilling from Wirth, that AT&T had spent
$600,000 for lobbying last year and he
claimed that no Bell employee was work-
ing full time on the legislative effort.

A spokesman for Wirth indicated that

Trade Secrets

the Congressman was not entirely
pleased with deButts’ responses, but he
added, “the first report under the FccC’s
accounting order (due Oct. 25) should
help clarify things.”

John Eger, former acting director of
the Office of Telecommunications Poli-
cy, speculates that all this brooding over
the Bell bill and the money AT&T is
pouring into it may be meaningless in
the long run. An outspoken critic of the
legislation, Eger claims the measure
may be “a red herring. All the while
we’re fighting this one piece of legisla-
tion or maybe another piece of legisla-
tion to come, AT&T is out there building
little Dataspeed 40/4s and slowly getting
the Fcc to redefine data processing to
throw a bigger regulatory umbrella over
what used to be a gray area. They can
have everything that way. They can’t
lose.”

~—Linda Flato

Trade Secrets Issue To Be Scrutinized

In the spring of 1972, a former high
ranking official of the Federal Bureau
of Investigation lunched with another
man at the Holiday Inn near the Bay-
shore and Lawrence Expressway in San
Jose, Calif.

At the meeting, the former FBI offi-
cial, Courtney A. Evans, was introduced
to a former 1BM technical employee and
before the two men parted that day,
Evans had given the technical man an
envelope containing $200 in small bills.
The two men had reached an under-
standing that the technical man would
attempt to gather information about any
possible theft of 1BM documents or parts
relating to 1BM’s 3340, or Winchester,
disc drive technology. Evans was on as-
signment for 1BM. '

While the two men agree about the
above details and about many details of
that encounter and of a later meeting,
they differ in legal documents on many
other key elements.

They differ on the subject of money,
for instance.

The technical man, Alonzo Arthur
Wilson, who had worked for 18M for 15
years, maintains that big money was dis-
cussed—with the implication that both
men could be recipients of big money.
In a deposition taken last year and ob-
tained recently by bATAMATION, Wilson
said of Evans:

“He made the comment that he had
been hired (by 18BM) on the basis of per-
formance, that there was much money
to be made if he was successful in his
attempt . . .”

In his deposition, Wilson also agreed
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with a statement that he told Evans he
would probably need $1 million to at-
tempt to determine whether Forro Pre-
cision, Inc., Woodland Hills, Calif., had
Winchester material in its possession.
Much of the documentation of the in-
cident has been generated in litigation
between 18M and Forro.

At any rate, Evans’ version was dif-
ferent. He said:

“My proposal to Mr. Wilson was that
he follow up on a telephone call that
he had indicating that Winchester docu-
ments and parts were available on the
premises of a supplier . . .

“I proposed that, in accordance with
his (Wilson’s) feeling that it could be
done, that he make a contact during the
course of a regularly scheduled visit to
Southern California the next week and
determine whether or not he could ob-
tain any evidence that stolen Winchester
documents or parts were located at this
particular vendor . . .

“No promises were made to Mr. Wil-
son. I did volunteer to meet his expenses
that he would undergo in connection
with this trip.”

Aggressive on trade secrets

The meeting between the former FBI
agent and the former 1BMer was just one
in a series of incidents involving the al-
leged misappropriation of trade secrets
of 1BM’s disc technology that have been
surfacing in various court cases. Docu-
ments generated from a brace of legal
cases involving 1BM reveal that while
1BM has been aggressive in charging mis-
appropriation of its trade secrets, few of

those charged have been found guilty.
Thus far at least. In fact, some 18BM com-
petitors like Memorex and California
Computer Products, have charged that
IBM uses the trade secret issue for
harassment. In addition, 1BM’s aggres-
sive pursuit of the trade secret issue has
caused some problems for the computer
colossus.

The key is the very definition of a
computer industry trade secret. IBM
seeks a broad definition of a trade se-
cret, a sweeping definition that would
encompass a wide range of its products
and interfaces. 1BM, for instance, main-
tains that its interfacing specifications
between cpu’s and peripherals are trade
secrets while automobile manufacturers
do not believe that connection specifi-
cations between wheels and tires are
trade secrets.

Many 1BM competitors maintain that
IBM, extremely secretive to begin with,
seeks to classify material as trade secrets
that properly belong in the public do-
main. The competitors argue that 1BM
is the de facto setter of standards in'the
industry and that these standards are
public standards and not trade secrets.

1BM has established strict security
measures at its facilities in recent years
and in spite of this, the firm charges that
much of what it regards as its classified
and trade secret material has been pirat-
ed away and ends up in the hands of
competitors. In the most celebrated case
to date, Telex was found guilty of mis-
appropriating 1BM trade secrets and in
the process, of causing more than $18
million in damages to 1BM.

Whatever the outcome of the continu-
ing 1BM trade secret issue, one thing is
sure: 1BM has been aggressively pursuing
competitors with the issue.

All about Evans

Courtney Evans, already noted, has
said he was hired by 1BM’s general coun-
sel Nicholas Katzenbach in 1970. Evans
served as an outside advisor to 1BM and
one of his assignments was to examine
the theft of trade secret information at
1BM’s San Jose Development Laboratory.

Evans had served in the FBI for nearly
25 years, retiring in 1964 as assistant
director of the agency. While Evans was
at the FBI he worked as liaison between
Bl director J. Edgar Hoover and the top

_echelon at the Justice Dept. which in-

cluded Katzenbach, a Deputy Attorney
General who later went on to become
U.S. Attorney General.

In his deposition, Evans said he re-
ported to Katzenbach “on some occa-
sions” on the work he was performing
for 1BM.

Another key figure in the San Jose
matter was Jack D. Kuehler, who had
served as director of 1BM’s San Jose and
Menlo Park Development Laboratories.
Legal filings indicate that Kuehler in-
troduced Evans to Alonzo Wilson who
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had once worked for Keuhler. Kuehler
also provided the cash that Evans gave
to Wilson.

No material on Winchester

Nothing apparently ever came of the
so-called “Wilson affair” and Wilson,
now employed at Memorex, which is
locked in a legal battle with 1BM, says
he told Evans he was convinced that
Forro had no illegal Winchester
material.

By now, however, Evans was moving
in other areas. Although it is still not
clear precisely what he uncovered,
Evans apparently felt he had some evi-
dence of what he believed was trade se-
cret theft. He called an old acquaintance
at the Justice Dept., Assistant Atty. Gen.
Henry Peterson of the Criminal Div.,
and the two men—Evans says they were
on a first name basis—discussed the
issue.

A high level 1BM memo written at this
time may give some hint of Evans think-
ing. In the memo, a top IBM security
executive states that he “reviewed some
of the vendor involvements that appear
in the Memorex suit depositions with
Courtney Evans, former assistant direc-
tor of the rB1, now with the Miller, Cas-
sidy, and Evans law firm in Washington,
to determine if he feels there are
grounds to pursue some of the vendors
for criminal possession of stolen proper-
ty. He will go to San Jose this Friday
for additional information, but his ini-
tial take is that we will contact the
Fraud Div. of the Dept. of Justice . . .”

Evans presented a document to the
Justice Dept.’s Petersen entitled “Syn-
opsis of Allegations Pertaining to the
Theft of 1BM Proprietary Information.”

At one point in his deposition, Evans
said he told Petersen in a telephone con-
versation that his clients had informa-
tion relating to “possible violation of
federal criminal statutes.”

Not its policy

In the end, however, Petersen appar-
ently decided not to take any action and
Evans said that Petersen told him that
“in general that the policy of the De-
partment was not to institute prosecu-
tive action in those cases where the facts
have been substantially disclosed pub-
licly through one means or another.”

Generally, a company is required to
take effective steps to protect against the
dissemination of what it regards as trade
secrets. Once the material becomes pub-
lic, a firm can lose the right to claim
it as trade secret information.

As for the documents that Evans gave
to Petersen, 1BM attempted to withhold
the documents and Evans’ testimony on
his meeting with Petersen on the
grounds that Evans, an attorney, was
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protected .because of an attorney-client
relationship with 1BM. Attorneys oppos-
ing 1BM in the West Coast cases argued
that Evans was simply performing in-
vestigative work for IBM.

The Federal District Court Judge who
is presiding over the West Coast cases
against 1BM, Judge Ray McNichols, did
not accept the 18BM argument, however.
He ruled that Evans must produce a
copy of the documents he gave Petersen
and that he must testify about his meet-
ing with Petersen.

“In my judgment,” said Judge Mc-
Nichols,” Evans was about as far from
being a private citizen who was out-
raged in reporting something to the
government—he was a hired fink who
was there to do that kind of a job . . .”

At any rate, the whole issue of com-
puter industry trade secrets will be ex-
amined in close detail as the West Coast
cases unravel. The case involving Court-
ney Evans can be expected to be exam-
ined in court testimony, but more im-
portant, the whole question of just what
constitutes a trade secret will certainly
be raised and perhaps even answered.

—W. David Gardner

Credit Checking

An Unsophisticated
Computer Crime

Mini-skirted but demure, looking very
much like Sally Struthers in her Gloria
Bunker role, a young, unemployed Ana-
heim, Calif., clerk testified in a little girl
voice to actions that led to the conviction
of six men on counts of conspiring to
alter the poor personal credit ratings of
individuals whose records were kept by
the Credit Data Div. of TRw Inc.

The records were stored in a com-
puter. Was it a computer crime? It was
ballyhooed in the popular press as such.
But listening to Kathleen Bennett, late
of TRw tell it, it came off as something
less.

For one thing, Kathleen is hardly a
computer expert. She was an unindicted
co-conspirator in the fraud case, tried
in a Los Angeles federal court. But she
was the one who did the real work.

A TRW vice president, C. Lee Jensen,
described her job as “quality control
clerk.” She was a part of the Consumer
Relations Dept. formed in the late *60s
when the Fair Credit Reporting Act was
passed, permitting credit applicants ac-
cess to their files.

When a credit applicant disputes his
record, Jensen explained in court, the
disputed items are discussed with the
company which supplied the informa-
tion. Sometimes this is done by phone,

he said, and sometimes by mail. “Some
companies don’t want to handle this on
the phone and we know who they are.”
When it is handled by mail, TRw waits
10 days for an answer. If there is none,
the disputed item is removed from the
person’s record. If the supplier of the
information contends he was correct, the
credit applicant is entitled to have his
version of the particular incident entered
into his record. It was Kathleen Ben-
nett’s job, Jensen testified, to verify that
the necessary changes in a given record
had been made.

If the record wasn’t correct, she would
mark changes on a computer printout
and, as she put it, “give it to people who
would give it to the computer.” She ex-
plained the “sophisticated” code she
used—circling an item meant it should
be deleted, 12 meant an item had been
paid satisfactorily, a U meant new infor-
mation and so on.

Kathleen joined TRW in January 1972
in the data entry department. She went
to Consumer Relations in March of 1972.
She testified to having gotten something
going for herself on the side in 1973.

That was when she started altering
records for money. She would obtain
printouts of records of people whose
credit needed ‘“‘cleaning” and would
change them just as she would those
records where proper changes had not
been made. She would initial each
changed printout.

An attorney for one of the six defend-
ants in the Los Angeles trial asked Jen-
sen if Kathleen had a supervisor who
would initial her changes. At that time,
Jensen said, she was the only one with
her kind of job and there was no one
initialing her changes. Presumably
changes have been made.

“At that time,” quipped the question-
ing attorney, “there was nobody guard-
ing the dike.”

The trial lasted four days and includ-
ed testimony from a number of people
whose credit records had allegedly been
altered. The six convicted admitted that
they had caused credit ratings to be
fixed but denied the conspiracy charges.
In fact, most of them denied even know-
ing each other.

The so-called ringleader, Philip Kos-
toff, 31, was the only one who admitted
knowing all of the others and the only
one known to and knowing Kathleen
Bennett.

Bennett said she met Philip Kostoff
in mid-1974. She said he had heard of
her altering credit records for an air
conditioning firm he worked for and
called her to ask for a meeting. They
met and she agreed to alter records for
him, she said.

“Did you tell him how you did it,”
an attorney asked.

“Yes,” she said. She added that she
knew which bad debts were the best to
cancel because she knew which compa-
nies destroyed records after short
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" periods of time.

Assistant U.S. Attorney Joel Levine
referred to the other five convicted men
as “finders.” They all had jobs that
brought them into regular contact with
people who needed credit changes.
“They would divide the fee,” he said.

Bennett testified that she’d altered
some 100 records at Kostoff’s behest.
She said she’d been promised between
$50 and $100 per change, depending
upon the complexity, but that she’d only
received a total of $1,000. She did say
Kostoff had given her a color television
set for Christmas and a cigarette lighter
on another occasion.

The people who testified that their
records had been altered included a
doctor, a law student, two accountants,
a real estate salesman, an auto salesman
and a businessman.

Convicted with Kostoff were his
brother, Paul Kostoff, 35; Ronald C.
Rossi, 41; John R. Dubos, 41; Kenneth
L. Stevenson, 39; and Sean Shanahan,
35. All have indicated they will appeal
their convictions. None was a computer
expert.

Retailing

POS: Retailers
Are Getting There

The promises for point-of-sale (pos) of
the early *70s haven’t been attained yet
but some companies are close and the
future is clear.

This promise was made by Otto
Becker, Arthur Andersen & Co. at the
National Retail Merchants Assn.’s
(NRMA) Annual Epp & Datacommunica-
tions Conference last month in Phoenix.
“We haven’t significantly changed the
number of registers as was promised in
1971,” said Becker, “nor have we in-
creased selling area personnel produc-
tivity or achieved much in people sav-
ings. Those, by and large, are future
benefits not yet realized.”

The big benefits to date from pos, he
said, have come off the selling floor.
“Sales reporting costs are way down.
Credit has been greatly impacted.
Speed-ups in billing are generating
cash.”

He added that the accumulation of
volumes of data at the detail level has
made it necessary to upgrade cpu’s, off-
setting some of the savings.

What is clear for the future is that

. point-of-sale is here to stay and is
spreading. Becker spoke at a session ti-
tled “Point of Sale: an Evaluation of the
Current Status.” It attracted a crowd too
big for the room in which it was held
but people stayed, shoulder to shoulder

November, 1976

During the trial, Levine made it a
point several times to let it be known
to the jury that ‘““TRw is not on trial
here.” Some of the defense lawyers
seemed to want to put TRW on trial but
federal judge Manual Real was having
none of it.

When one tried to bring out the fact
in questioning Jensen, that the Federal
Trade Commission, separate from this
case, is investigating TRw Credit Data
to determine whether the credit bureau
is taking responsible precautions to en-
sure the accuracy of its files as required
by the Fair Credit Reporting Act, Le-
vine quickly objected and the judge, just
as quickly sustained the objection.

The six convicted were scheduled to
be sentenced Nov. 8. They face a max-
imum of five years in prison and a
$10,000 fine on the charge of conspiracy
and two years in prison and a $5,000
fine for each count of causing false re-
ports to be issued.

Kathleen Bennett, when last heard
from, was alive and well and living in
Anaheim.

—Edith Myers

in the packed room and five and six
deep into the hall, straining to hear.

Record attendance

The conference itself had a record
paid attendance of some 800. Larry
Abzug, NRMA’s new executive director,
explained that 650 were expected at the
time the site was selected.

Les Chick, Touche Ross & Co., Inc.,
said at the status session that his com-
pany makes a habit of asking stores why
pos. “The predominant answer is, we’re
opening new stores. We’re not going to
buy traditional cash registers. It’s an in-
vestment in the future.”

Gene Wycoff, Arthur Andersen &
Co., talked about the future in a session
on ‘““Advanced pos Applications.” He
focused on what he sees as four basic
trends: bigger minis in-store; inquiry
via registers; more in-store printers; and
more in-store crt’s.

The trend toward bigger minis in-
store, he said, will mean more in-store
computing power, more power at the
registers, and a greater possibility for
distributed processing. He said inquiry
via registers will lead to more functions
at the point-of-sale, reduction of the
central staff, heavier store training re-
quirements, and electronic cash register
obsolescence.

The importance of involving people
in retail systems was mentioned time
and again during the conference. First
to bring it up was conference keynoter
Donald V. Seibert, chairman, J. C. Pen-

ney Co., Inc.

From the ranks

“People make effective systems hap-
pen,” said Seibert, the rare chairman of
a large retail chain to have come up
through data processing. “The system
must belong to the user. No system is
effective unless the user really wants it
to work.”

Toward this end, he said, Penney’s
uses systems advisory groups made up
of users, systems people and top man-
agement people.

A systems approach, Seibert said, is
not a computer approach but a produc-
tivity approach. “The only purpose of
systems is to help people and people are
becoming more knowledgeable and
more demanding every day. We must
prepare people to accept our systems.
Systems people are in fact business peo-
ple in the mainstream of retailing.”

In a session on “Developing Custom-
er Profiles” three speakers noted that
they work closely with their stores’ ad-
vertising and sales promotion depart-
ments to determine what these profiles
should be.

John Danahy of G. Fox Co. said his
department worked with advertising to
identify merchandise groups. They have
identified 76 different direct mail
groups based on past purchase history
and these can be stratified by $10 incre-
ments if the store wants to reduce the
size of a mailing. If it wants to increase
the size, Danahy said, we have a supple-
mental geographic mailing. “We’ve
plugged in occupied housing data from
the census.”

Fights mail costs

John Silton, Neiman Marcus, said re-
finingmailing lists based on past purchase
history and response to mailings history
has helped Neiman Marcus face up to
mailing costs which he said have in-
creased 25% in the last three years. In
the spring of 1976, he said, with 13%
less mail than in the same period in
1974, they had a 12.2% response com-
pared to 10.9% in *75 and 9.3% in ’74.

Jerry Montgomery, J. C. Penney Co.,,
wondered from the audience if any ses-
sion’s speakers were following the activ-
ities of the federal Privacy Protection
Study Commission. The answer was no.
Montgomery recommended they do this
and also that they track privacy legisla-
tion at both federal and state levels. “It
could affect everything you’re doing.”

Privacy was one of the concerns of
Carol Tucker Foreman, executive direc-
tor of the Consumer Federation of
America. Foreman said she’s all for tech-
nology but insisted that technology be
“applied in a way consistent with
human needs.”

She said what she’s seen so far of
point-of-sale in department stores
shows her that it costs the consumer
time. “We’ve taken one step backward.
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By the time a clerk finishes keying in
a purchase 1 figure he’s keyed in his life
history, my life history and maybe the
store’s too.”

She would like some guarantee that
savings resulting from pos would be
passed on to consumers as well as to
stockholders and employees ‘“‘but
they’re better organized.”

Funny little wands

Foreman admitted she had little first
hand contact with the technology in-
volved in pos “except for the time that
Bob Capone (of J. C. Penney Co.) came
into my office with his funny little
wands.”

To R. L. Bartlett of Touche Ross &
Co., the technology of pos is his daily
bread. He consults to the retail industry
on all aspects of dp. He talked to the
NRMA conference on “The Philosophy
of Distributed Computing.”

He said 1BM and NCR are on “the lead-
ing edge” of what retailers are doing in
distributed processing “but all the
players have a product line for distrib-
uted processing, each with its own com-
munications protocol.” He wondered if
there would ever be an industry stan-
dard protocol.

“X25 (a protocol standard proposed
by the Consultative Committee for In-

NCR’s 21561 RETAIL TERMINAL: It's programmable and, according to one

ternational Telephone and Tele-
graph—ccirtT) is being kicked around
but personally I don’t think it’ll fly in
terms of private networks. I can see X25
coming in if public networks can come
up with it.”

He said retailers are working with
both hierarchical and ring networks in
their distributed processing. “The purists
like ring networks. There’s no central
control and no rigid up and down rout-
ing. Each computer has access to data
of all others.” Montgomery Ward, he
said, is working on a ring network.

SNA is hierarchical

1BM’s Systems Network Architecture
(sNa) is hierarchical, he said. 1BM’s retail
store system is controlled by a System
370. It includes a front end processor
and a store controller which essentially
is a store and forward device which can
be used as a mini.

He looks forward to a time when
there will be “real processing at the ter-
minal” and called NCR’s new 2151 ter-
minal, introduced during the confer-
ence, “‘the leading edge” toward this
end.

The 2151 is a self-contained, totally
software-driven retail terminal which
gives retailers the ability to instruct the
system to do whatever he wishes.

¢

the “leading edge" of a trend toward more processing at the terminal level.
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D. J. McCarthy, NCR’s vice-presiden.
Domestic Retail Systems Marketing,
said the 2151, like a mainframe com-
puter, “has its own powerful processor
and uses a type of memory that can be
easily programmed or changed.”

The 2151 is a successor to NCR’s in-
teractive 280 terminals but stores with

' 280s will be able to use the new terminal

in their systems without disrupting
present operations, McCarthy said.

The 2151 was probably the most ex-
citing new product introduced at the
conference but there were others. Gen-
eral Instrument Corp.’s Unitote/Regitel
Div. introduced the 420A computer-
controlled terminal with a 16 character
full alphanumeric display and a 23 key
interactive keyboard, and the 425, an
intelligent terminal with full standalone
capability.

TRW’s “almost new”’

TRW attracted a lot of attention with
its almost new (announced last May,
June p. 166) 2001 retail pos system.

1BM used the conference as an occa-
sion to announce enhancements for its
systems for front end checkout. They
include item look-up, faster change
making, and an optional flexible key-
board and will be available in March
1977.

Many of the retailers at the show were
complaining that vendors were offering
them more than they really need. “What
about the little guys,” asked one during
the status of pos session.

“What a lot of them have done,” said
Arthur Andersen’s Becker, “is buy elec-
tronic cash registers from Japan.”

Another solution was offered by
Charles Haycraft of Ms1 Data Corp.,
who told of two stores who are using
his company’s portable data entry de-
vices as POs systems “recording POS in-
formation when they have the time.”

Utilities as an alternative

Becker talked about utilities as an al-
ternative. “The idea of a utility appealed
to me tremendously in the early *70s.
Some have been marginally successful
and there are a couple in Chapter XL
It’s a little bit early. It takes a lot of
fortitude and a lot of capital to make
it fly.”

Joe Lev, Cresap, McCormick, Paget
& Co., in the status session, suggested
eight questions a company considering
going to pos should ask itself. 1. Has
the company agreed on an objective for
its Pos systems? 2. Are the present sys-
tems installed compatible with the pos
environment? 3. What’s the most effec-
tive pos system for your company? 4.
What features are desired? 5. What costs
will be incurred and what are the capa-
bilities required? 6. What human re-
sources will be needed to support the
system? 7. What will be the benefits? 8.
How long will it take?

“Answering these questions,” Levsaid,
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“is ten percent of the total effort of im-
plementing pos.”

And how would you cost this? This
was the topic of Cecil Myers and Emilio
Fontana of Sweda in a session on “Ec-
onomic Justification of pos.” They con-
veyed the impression that pos is hard
to justify on a cost basis.

Myers said a viable method for eval-
uating pos has not yet been developed.
He said there are two ways of looking
at this—cost effective evaluation and
cost benefit evaluation. Cost effective,
said Myers, is easier because it assumes
outputs are fixed. “Cost benefit removes
the constraints of fixed outputs but ben-
efits are harder to come by.”

The case of “Big Store”

Fontana described a cost justification
prediction Sweda had done for a chain
he called “Big Store.” They considered
savings in 1971 in people, keypunch vol-
ume, machines and ticket conversion.
Equipment was installed for “Big Store”
in 1972. Four years later, Fontana said,
Sweda found it was off on its estimated
savings by a factor of five. The Sweda
estimate was low.

The problems for U.S. retailers who
are implementing pos are obviously nu-
merous. As Penney’s Seibert put it,
“Nothing in retailing is easy except los-

ing your shirt.”

Possibly some of the retailers attend-
ing the NRMA conference took some
comfort from a luncheon speech given
by I.AJ. Anderson of the John Lewis
Partnership of the United Kingdom.
The Partnership operates a number of
department store chains as well as a su-
permarket chain called Waitrose.

The company has been interested in
data processing since 1960 when it start-
ed using an 1BM service bureau for
stockholder dividend payments. It got
into pos in 1968 with Sweda equipment
and had its first full store installation
with Pitney Bowes Alpex in 1973. This
was switched in 1974 to NCR. Now they
have a number of NCR and 1M installa-
tions.

But along the way they had to deal
with things like the switch to decimali-
zation on Feb. 15, 1971. “We put an
embargo on systems development for
six months either side of the switch.”
Then, when England joined the Europe-
an Economic Community, tax levels
were changed creating more problems
for pos implementers. Last but not least
was the switch from Imperial to Metric.
But, there’ll always be an England and
it looks like pos is there too.

—Edith Myers

Not Quite Universal But It’'s Coming

Universal Vendor Marking (uvm), the
department stores’ version of the grocery
industry’s Universal Product Code
(upc), is still a long way from being uni-
versal but retailers, suppliers to retailers,
and equipment vendors are beginning
to take it seriously.

The National Retail Merchants Asso-
ciation adopted OCRr-A as its standard
for uvM more than two years ago. It still
hasn’t taken hold but reports from last
month’s National Retail Merchants
Assn.’s Annual EDP & Datacommunica-
tions Conference indicate its time may
- be coming soon.

And more than that. Vendors of
point-of-sale equipment to retailers,
sniffing the wind, have unanimously en-
dorsed the idea by adding wanding at-
tachments to their equipment. Almost
all showed wand attachments with their
retail terminals at the NRMA conference.

Recognition Products, major supplier
of all the scanning wands, was tucked
away in a remote corner in the NRMA
exhibit area but this didn’t bother a
booth staffer. “Our wands are in all the
other exhibits too,” he said. This wasn’t
quite true but almost. At the Recogni-
tion exhibit 2 wand was hooked up to
a Singer POs terminal. Strange? Not to
the staffer. There are still a lot of them
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out there. But they’re TRW now.

Bill Friel, J. C. Penney Co., head of
an NRMA UVM Product and Research
task force, said the addition of wanding
capability by all the major systems ven-
dors indicates “UvM has come of age
over the past three years.”

He said one of the things his task force
is doing is developing a catalog of
equipment, service and systems for
creating, attaching and reading uvMm
tickets which will be published this De-
cember.

Cooperative venture watched

Dave Carrington of Foley’s depart-
ment stores reported on the results of
a much watched pilot, a cooperative
venture of Federated Department
Stores (Foley’s parent firm), NCR, and
Levi Strauss. Levi Strauss is marking
corduroy and denim jeans for Foley’s
with the NRMA’s recommended OCR-A
marking. These are being sold and
wanded at seven selling locations. First
delivery of marked jeans was last April
12. Scanning began July 17 and was un-
derway at all locations by Aug. 10.

Carrington said more than 50,000
tickets have been scanned so far and
“preliminary results are exciting.” The
print quality, he said, is “excellent and

a sampling indicates that fewer than
one percent of the OCR-A tickets have
contained data errors.” He said wand
reading at the point-of-sale is 50% fas-
ter than keying and much more accu-
rate.

Customer acceptance, Carrington
said, “ranges from apathy to enthusiasm
and excitement.” He told of a boy of
about 13” who came through a scanning
department with his mother and said,
“Gee look Mom.” The mother, he said,
was the other extreme. “That’s nothing.
Toys R Us has been doing that for
years.”

He said the reactions of the sales peo-
ple have been good. “Most of them are
excited. They like the idea of having
more of the right merchandise on the
shelves.”

The project has been successful so far,
he said, in spite of the fact that “we were
opening a new store in the middle of
this.” One thing the store learned, he
noted, was the importance of com-
municating the values and importance
of scanning to the sales force. They do
this by means of videotape training pro-
grams. “Any problems we had were out-
side of OCR-A.”

Barbie from Mattel

Show and tell was part of the uvM -
presentation of Fred Helm of Mattel
toys. He’d brought Barbie with him. It
was a prototype Barbie marked with the
OCR-A code. He said Mattel hopes to
have “a significant number of our prod-
ucts marked with ocr-A by the end of
1977. “The better you do your inventory
control,” he told retailers, “the better we
can do our sales forecasting.”

“My goal by the end of 1979,” he
said, “is to have more than 80% of our
products marked with ocr-A.” He said
the packaged goods industry has been
doing a lot of homework and has
learned such things as the fact that if
there’s a blister over a uvM mark, it still
is scannable. He called upon retailers,
suppliers of printing equipment, and
suppliers of scanning equipment to
“give us simple equipment and simple
specifications.”

Joe Miller, director of Universal Ven-
dor Marking for the NRMA said that 54%
of the merchandise categories handled
by retailers already are marked by sup-
pliers with some printed form of stock
keeping unit (sKU) information. He
feels this could, as easily as not, be
printed in OCR-A. He said his group
within NRMA is working with 56 vendor
trade associations. Five, he said, have
“established committees to interface
with us.” He said 15 are involved in de-
veloping size codes and more than 100
have had considerable direct contact
with his committees.

“They’re (the suppliers) waiting for
retailers.”

Miller said his group also has reinsti-
tuted negotiations and activities with the
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Your 158 insurance policy
is an EMM Standby Memory*

Now you can insure your 370/158 against loss of memory by expanding your capacity
with the EMM Multimemory/158 processor storage system. And by adding our exclusive
Standby Memory® With this great combination, you'll retain full machine capacity...
even in the event of memory failure.

Look carefully at what you’ll get with our system. A design that will give you the memory
capacity you need. With the only Standby Memory® and the only single switch deferred
maintenance feature available anywhere. Just flip one switch to automatically replace, or
another to reconfigure, any failed segment of memory...your memory is back on the air.

The system configuration allows greater flexibility in site planning. And look at our
circuit simplicity. The proven reliability of our own static NMOS semiconductor devices.
Total IBM compatibility. Solid support. Competitive pricing. And low operating cost.

If that’s not enough, look at our company’s vertical integration—core and semiconductor
memory components, subsystems, and systems all made by EMM. We make, sell, lease
and service directly to users worldwide. That's why we know you need an insurance
policy like the Standby Memory® feature. More users and computer manufacturers use
EMM memory products than those of any other independent company.

Let your EMM salesman help you with your 370 insurance policy. Call your regional
EMM sales office. Eastern (201) 845-0450. Central (312) 297-3110. Western (213) 477-3911.

L ....... SYSTEMS EQUIPMENT DIVISION
Electronic Memories & Magnetics Corporation
3216 West EI Segundo Boulevard, Hawthorne, CA 90250
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food industry toward establishing a
compatible bridge between the upc
and OCR-A.

Waiting for retailers

W. D. Power, Touche Ross & Co.
echoed Miller’s feeling that the suppli-
ers are waiting for retailers, a feeling
that has been repeatedly voiced since
the NRMA’s adoption of OCR-A as its rec-
ommended marking standard. “Equip-
ment suppliers and merchandise ven-
dors are on the fence,” said Powers, “be-

cause there is not a clear commitment
by retailers yet. They don’t want to em-
bark on an ambitious program yet.”
Carol Tucker Foreman, executive
director of the Consumer Federation of
America, had something nice to say
about ocr-aA at the conference. “You’re
one step ahead of the supermarkets,”
she told the retailers. She was referring
to the hassle over the non-readability of
the upc bar code and the removal of
item price marking in some instances.
“At least OCR-A is human readable.” 3¢

Litigation

Shades of Telex?
No, Says Catamore

Industry-wide feeling that “18M won
again” is not shared by its ex-customer,
Catamore Enterprises Inc. Last month,
Catamore filed a petition for rehearing
of an appeals court judgment that called-
for a new trial in its case against IBM.
Sept. 30, the U.S. Court of Appeals
for the First Circuit decided that a jury
verdict—that 1BM had to pay the Rhode
Island jewelry manufacturer $11.4 mil-
lion in compensatory damages (Aug.

’75, p. 57)—had to be set aside. The ap-
peals court called for a retrial based on
its finding of error in the instructions
to the jury made by presiding Judge
Raymond J. Pettine. The original trial
lasted 57 days topped off by nine days
of jury deliberation.

Catamore’s chief lawyer, Thomas
Christo, and his staff worked 14 days
to dissect and rebut the appellate deci-
sion. “This court blames Judge Pettine
for what 1BM did,” says the Catamore
petition for rehearing. It further alleges
mistake after mistake on the part of the
appellate judges and implies they
couldn’t have read the testimony and
appeals briefs in their entirety. It states
that the error said to have been made

by Judge Pettine involved verbiage that
1BM itself contributed to the instructions.

Catamore further claims that the ap-
peals court violated the Seventh
Amendment by coming to its own deci-
sions on certain conflicting testimony—
decisions that only the jury can make:
“The Seventh Amendment says that ‘no
fact tried by jury, shall be otherwise re-
examined in any Court of the United
States, than according to the rules of
the Common Law.’ ”

While petitions for rehearing are sel-
dom granted, the Catamore lawyers are
hoping the assertion of constitutional
violation alone will lead to some kind
of reconsideration. If the Appeals court
denies it, Christo says that the issue will
be taken to the Supreme Court. If all
fails, a new trial will begin. It’s not over

yet.

What's at stake

What is at stake for Catamore is com-
pensation for the damages to its busi-
ness that allegedly resulted from an un-
successful four-year effort with 1BM to
automate its business. It threw out the
IBM system in 1972, was sued by 1BM for
back rent, and countersued for fraud,
negligence, and breach of contract and
warranty. In 1975, a six-member jury
delivered a unanimous decision on the
basis of compensatory damages. Puni-
tive damages were not cited, and the
precise charges that figured in the ver-
dict were not spelled out, as is the cus-

{cvunnponaon

today’s
planning for
tomorrow’s
future.

it’s the best
exchange.

That’s MIDWEST STOCK EXCHANGE SERVICE CORPORATION, a dynamic part
of The Midwest Stock Exchange. We are mvestlng time today in a long-range data
processing plan to assure that tomorrow s needs will be met.

We have been a leader and now we’re creating a new, highly competitive data
processing environment to satisfy the projected user environment of the future.
The user environment that will be concentrated in fewer and larger firms, in a
few key cities, heavily dependent upon communications and our ability to respond
both flexibly and quickly to changes in economics, market-place needs and regula-
tions. Technically speaking, our resulting data processing environment will be:

. CURRENTLY
2 |IBM 370/145's & 158's with large mem-
ory...
DOS/VS tape oriented
Over 100 S/P people GOING TO
0S/VS

Largest shared order processing commu-
nication system in the securities industry
(350 terminals)

Data Processing for 60 plus brokerage
houses

Heavy Disk orientation

CICS based applications
Data base management
system

Maintain Securities for 400 plus Banks and
Brokerage Firms . ..

Data Processing for The Midwest Stock Ex-
change

It’s a multi-million dollar system re-design effort with a completion date scheduled
for 1979. It's an all-out effort requiring the expertise of the finest data processing
professionals available . . . allowing for the greatest career growth possible.
It's exchanging today’s planning for tomorrow’s future. And you can’t get a
better return than that. If you have talent to invest, let us hear from you.
For further information call or write:
Mr. Henry Roberts/ Vice President

MIDWEST STOCK EXCHANGE SERVICE CORPORATION
120 S. La Salle St./Chicago, lllinois 60603

(312) 368-2207
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tom in jury verdicts. 1BM then appealed.

Just what did the Appeals court de-
cide for and against in its judgment?
First of all, it concurred with the admis-
sion into the case of oral agreements on
the provision of a software system. In
an industry in which software has pre-
dominently been contracted for orally,
this point is vital. Christo said the prece-
dential value of the Catamore case in
this regard remains.

The Appeals court did not make a
ruling on the damages accruing from
negligence, fraud, and misrepre-
sentation. It did note that 1BM’s objec-
tion in appeal to negligence claims was
not made in trial, so could not be ruled
on belatedly. Also, it did not rule out
fraud findings in a new trial.

The appellate judges did decide that
Judge Pettine erred when he allowed
the jury to “find that both the SEs (Sys-
tems Engineering Services) agreement
was valid and that 1BM was liable to
Catamore for having breached their
oral agreements.” This is a problem
users often face with a computer vendor
in or out of court. What was promised
orally often differs with what was com-
mitted to in writing and the written word
generally supersedes oral promises.

In the Catamore case, the jewelry
maker and 1BM committed to oral agree-
ments in 1968 and in 1970, and to a
Systems Engineering Services agree-
ment in 1969. All concerned software
systems for production control and
other applications. In almost no in-
stance did 18M and Catamore agree on
the services and software these contracts
actually covered. Catamore thought that
the 1968 oral agreement provided for a
turnkey production control system in-
cluding programming. IBM witnesses
said, not so, just system design.

Result of unbundling

The ses agreement, which entered the

scene as the result of unbundling in
1969, was another bone of contention.
IBM witnesses said it covered ‘“‘new
work.” Catamore thought that it cov-
ered the 10% of the work that 1BM said
remained to be done from the oral
agreement, and that its cost would ap-
proximate the 3% rental reduction due
to unbundling. (Catamore introduced
the element of fraud here since it alleges
it subsequently found that the work was
not 90% complete when it entered into
the ses agreement and was induced to
enter it under false pretenses.)

In 1BM’s written SES agreement, as is
common with many contracts, a state-
ment says that it supersedes all previous
agreements, written or oral, and its lia-
bility is for one year after any accrual
for cause of legal action. 1BM put forth
the claim that the sEs agreement wiped
out any oral agreement and further that
its lability period had expired by the
time Catamore sued. According to the
petitions, the irony is that at the time
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1BM pushed this notion, its own wit-
nesses said the contract was for “new
work,” and seemingly separated it from
the oral agreement.

“What we have here,” the petition
points out, is conflicting evidence and
testimony. The Appeals court however,
decided to believe a little bit of both.
It opted for Catamore’s contention that
IBM was to provide a turnkey system,
and therefore, for 1BM’s contention that
the ses agreement superseded the oral
agreement. Hence, says the Appeals
court, Judge Pettine should not have al-
lowed the jury to “find that both the
SEs agreement was valid and that 1BM
was liable to Catamore for having

breached the oral agreements.”

The Catamore petition screams loud
and long that the Appeals court had no
right to make any such decision. With
conflicting evidence, the jury had to de-
cide what was valid, and according to
the Seventh Amendment, “no fact tried
by jury, shall be otherwise reexamined
in any court of the United States . . .”

The other major assertion of the peti-
tion is that 1BM was responsible for the
errors Judge Pettine is supposed to have
made in his instructions to the jury.
IBM’s own request and additions to those
instructions were used by the judge ver-
batim. Below is the petition’s compari-
son of what the Appeals court said was

How we got a
136-column portable into our
80-column portable’

*Optional APL Code.

interior.

Our new 136-column 3000 portable terminal has the same outside dimensions as
our 80-column 300 portable. How did we do it? By completely redesigning its

Result? A terminal with everything: compactness, reliability, two switchable
codes, (APL/ASCII), complete plotting capabilities, V4-line spacing in both directions,
and, of course, adjustable up to 136-column width.

Equally remarkable, it prints 30 cps, operates over regular telephone lines (with
its own acoustic coupler), accepts 80- or 136-column paper rolls, and has a printer
with lots of visibility (thanks to a complete facelift).

Our new 3000. Everything you wanted in an 80-column portable. Now in a 136-
column portable. Complete with its own self-contained carrying case.

Now we can offer you a choice between our durable 80-column portable with
APL/ASCII codes, or our new wider carriage 3000 portable. Take your pick.

CallCharles Kaplan or Shirley Newman at (201) 261-6800 for the complete story.

Computer Transceiver Systems, Inc., East 66 Midland Avenue,
« ISSII Paramus, NJ 07652. Tony Swanson, 10471 Oakhaven Drive,
Stanton, CA..90680 (714) 827-0281. Service from 190 locations.

Distributor inquiries welcomed
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in error and what 1BM requested that
caused those errors.

1. Appeals court: “Here we think the
judge improperly permitted the jury to
conclude that the ses agreement, if not
voided by fraud, had no effect on
Catamore’s claims of breach of the
1968 and 1970 (oral) contracts . . .”

IBM’s Requested Instructions to the
Jury, April 28, 1975: “Conversely, if you
find that the subject matter of the al-
leged oral contract was sufficiently dif-
ferentiated from the subject matter of
the SEs agreement, so that the latter was
not intended as a substitute for the
former, then you may consider such oral
agreement in determining whether and
to what extent 1BM is liable to Catamore
for breach of contract based on its al-
leged failure to furnish Catamore with a
totally integrated computer system . . .”

2. Appeals court: . . . the district
court erred in permitting the jury to find
both that the ses agreement was valid
and that 1BM was liable to Catamore for
having breached the two oral agree-
ments.”

1BM addition to the Court’s Proposed
Charge: June 3, 1975: “In addition you
may award Catamore damages for pro-
spective lost profits if you find . . . (5)

that such lost profits did not result from

any transaction within the scope of ei-
ther the Machine Services Agreement or
the ses Agreement, if you find those
agreements to be valid and binding . . .”

Says Catamore, “Of course, at the
close of the charge, 1BM did not object
to that portion of the charge for which
it was responsible in the first place . . .
in its opinion, this court has dismissed
the negligence ‘issue’ belatedly raised by
1BM on appeal because 1BM failed to take
the steps required to preserve its sub-
stantive objections and yet two
pages later this court sets forth another
ground for vacating the verdict upon
which 1BM not only did not ‘take the
steps required’ to preserve its objection,
but which 1BM actually invited and
urged.”

The petition does not stop there, going
on to show numerous misstatements of
fact in the appellate opinion. While not-
ing the fine reputation of this court,
Christo feels that their *“‘errors” wers
probably caused by the sheer volume
of the testimony and briefs. “Judges
basically don’t have the temperament or
the time to devote to fully appreciating
the significance of -all facts in a data
processing case.”

If no higher court appreciates the as-
sertions of the Catamore petition, it’s

back to the courtroom. Christo is
thankful that many of the long argu-
ments in the first trial would not have
to be fought again in a retrial. Instead
of the 56 days, the next battle could re-
quire a mere 35 days, he said.

In the meantime, other user vs. ven-
dor suits sit on Christo’s back burner. -
The Catamore setback has had a bad
psychological effect on other users who
are mustering courage to fight similar
battles. But the “imprimatur” given oral
agreements in this case, plus the fact
that there was no reversal as in the
Telex-1BM case, is “very significant.” A
reinstatement of the “bottom line” re-
sult for Catamore would be even more
significant.

—Angeline Pantages

Memories

“A Commitment to
End Users”

Electronic Memories & Magnetics Corp.
will be the largest lessor of add-on
memories for IBM mainframes when its
acquisition of Cambridge Memories
Inc’s lease base is completed late this
year.

The Los Angeles based firm acquired
the cMiI lease base from a group of
banks headed by the First National

IS

PERFORATED TAPE
YOUR PAPER TIGER?

Most perforated tape installations suffer the constant problem of keeping paper tapes organ-
ized. Splicing, editing, rewinding, unwinding, repairing, repunching and many other *‘routine’’
operations contribute to the growing paper jungle. Relax. Data-link can tame your paper tiger.
Now you can efficiently and economically round up loose tapes and keep them in line. Data-
link offers Splicer-Gauge-Punch equipment, manual, electric and high-speed winders, center-
feed unwinders, complete tape stations for Teletype and Telex® installations and an exclusive

line of self-adhering patches and correction strips. If your
perforated tapes are on the prowl, write today to receive
your free D-L catalog... DATA-LINK, 1282 Fayette Street,
P.O. Box 1145, El Cajon, CA 92022, or phone (714)
448-6716.
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Data-Link
Corporation

INTERNATIONAL
FACILITIES MANAGEMENT
CREDIT UNIONS

BANKING - HEALTH INSURANCE - RETAILING |
SYSTEMS ANALYSTS & PROGRAMMERS

ELECTRONIC DATA SYSTEMS has excellent opportunities
Specialist
Analyst, and Programmers at our customer locations in
approximately 40 major cities in the United States.

(Application/Design), Systems

EDS provides facilities management services to customers
for long-term contractual periods.

EDS is currently operating on large scale O/S equipment
but because of industry diversification will consider a broad
range of technical exposure and background.

THRIFT INSTITUTIONS

LIFE INSURANCE

To acquire additional information about EDS please complete the
reader card or send your inquiry or resume to:

ELECTRONIC DATA SYSTEMS CORPORATION
7171 FOREST LANE, SUITE 448D, DALLAS, TEXAS 75230

(214) 661-6051

EQUAL OPPORTUNITY EMPLOYER - M/F
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Thews/to’ry ofa $ billion corporation

that fixes computers.

Meet Raytheon Service Company. Our first name
comes from Raytheon Company, the $2 billion elec-
tronics giant that 14 years ago started believing in a
better way to service large computer systems.

The concept was then — as it is now — a simple
one. Todeliver total service to the total system 24 hours
a day every day of the year.

Because we're able to make that concept work —
often better than even the mainframe makers them-
selves — we’ve become the fastest growing
independent service organization in the world.

Today we operate with hundreds of skilled
technical pros, a multi-million dollar inventory of
computer parts and preventive maintenance meth-
ods that have been tested and proven in systems of
virtually every description around the world. IBM
and Honeywell-based systems are among our spe-
cialties. To find how we can give your computer invest-
ment better round-the-clock protection, write for our
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free brochure today. Or call Raytheon Service Co.,
Commercial Marketing Dept., at 617-272-9300
extensions 358 or474.

Raytheon Service Company

Raytheon Service Company, Commercial
Marketing Department, 2 Wayside Road,
P.O. Box 503, Burlington, MA 01803

Dear Sirs:
N\ Please send me a free copy of “We'll
b be right there” describing the service
capabilities of Raytheon Service Company

' Name Title

Company

Address
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Bank of Boston which called loans to-
ward which Cambridge had pledged the
base, valued at $13 million, early this
summer.

Tony Coppola, director of sales for
EM&M also will have a new subsidiary,
EM&M’s Systems Equipment Div., said
the acquisition is based on royalties. He
said Telex had been approached by the
First National Bank of Boston with “an-
other kind of deal” because Telex was
a customer of the bank and that “other
firms had made offers” but he feels
EM&M was the natural for the acquisition.
“We’re the only ones who could upgrade
that customer base. Third party leasing
companies who didn’t even know we
were considering the acquisition were
calling us to find out what we could do.”

Coppola said the Cambridge base,
added to what EM&M already has, will
give them from 900 to 1,000 add-on
memory units on lease. When the acqui-
sition is complete, EM&M also will have
a new subsidiary, EM&M Systems, which
will control the Cambridge lease base
and will encompass EM&M’s System’s
Equipment Div. which also is kind of
new.

The company in early July restruc-
tured what had been its Computer Prod-

ucts Div. Three operations within the
division were given divisional status.
One was the Systems Equipment opera-
tion. The other two were Peripherals
and Media operations. With the restruc-
turing, the Computer Products Div. be-
came the Computer Products Group.

Renaming and new status for the Sys-
tems Equipment Div. coincided with
some personnel changes. Coppola re-
joined EM&M after an eight month ab-
sence. Richard Bravo, who had been di-
vision general manager, resigned and
went into real estate. Ed Farris, vice
president, Computer Products Group,
“for the near term” assumed Bravo’s
responsibilities.

Coppola, who said he really wasn’t
sure why he left EM&M in the first place
after five years with the firm, said he
returned because “of the commitment
of the people to support the end user
product line and a commitment to pro-
vide add-on memories for 1BM’s total
product line including such non-main-
stream cpu’s as the 155.”

168 add-on

EM&M’s latest product announcement
was for a multi-memory/168 processor
storage system for the 1M 370/168 com-

puter. Initial deliveries will begin in the
fourth quarter of this year. Coppola said
the 168 add-on is designed for cpu
memory capacities of up to eight mega-
bytes on a single processor and 16-bytes
on a multiprocessor. It is completely
compatible and attachable to all 168
models.

He said EM&M is offering deferred
maintenance which permits an operator
to detect any memory failure via lighted
display on the memory panel, and cor-
rect the failed memory block by flicking
a switch. This, he said, automatically re-
moves the block from the system and
restores storage address continuity.
“Operation can be continued until the
system is conveniently available for re-
pair.”

The 168 add-on uses EM&M’s 4K static
NMos RaMs produced by a subsidiary,
seMl, in Phoenix. Coppola said EM&M
and 1BM are the only ones with static
technology and producing a 4K static
chip. “We had been selling the technol-
ogy to Cambridge,” he said.

Because of this chip, Coppola be-
lieves that EM&M through semi has the
best chance of coming to market with
an add-on for the 148. It’s because of
the static chip’s speed, he explained.
“Nothing else is fast enough.”

Coppola also said he was happy he’s
heard “rumors that 1BM is going to in-
crease the speed of the 370/158. If that
happens, because of the static chip,

Litton

FINANCIAL

EB a0/ |5}

VS2 - HASP - TSO
DOS EMULATION (DUO)

DATA BASE
ENGINEERING
DATA MANAGEMENT

STATISTICAL/MATHEMATICAL

SIMULATION .
ALL SYSTEMS AVAILABLE

24-HOURS PER DAY

LITTON COMPUTER SERVICES city
1831 Michael Faraday Drive

The New Minicomputer Accessories
FALL CATALOG

The 24-page Minicomputer Ac-
cessories Catalog is jammed with
210 standard (but hard to find)
products—disk cartridges, I/O ca-
bles and connectors, racks,
cabinets, printout binders and a lot

APPLICATION AREAS: o

MCA'’s same day shipment pro-
gram can have urgently needed
products in your hands within 48
hours. And MCA backs its prod-
ucts with a ‘‘no-nonsense’’ guar-
antee. You're assured of quality,
speed and economy from MCA.

Call (415) 969-5678 or write
for your free Fall MCA Catalog.

The easy, one-source way to
order a full line of supplies,
accessories, cables and con-
nectors for minicomputers.

Address

State Zip

Mail to:

Type of minicomputer: Manufacturer

Model -

Reston, Virginia 22090
(703) 471-9200

MINICOMPUTER
ACCESSORIES

1015 Corporation Way; P.O. Box 10056-M, Palo Alto, CA 94303
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we’re the only ones (of the add-on
memory makers) who could adjust.”

Coppola feels EM&M has been too
quiet about its accomplishments of late.
“We were a part of the Viking Mars
mission with memory and we’re on a
lot of airplanes and how many people
know about that?” He said Martin
Marietta, prime contractor for Viking,
gave EM&M a supplier award.

The company, which had a loss of
$2,244,000 in 1975, had a good first six
months this year. Net income was
$5,476,000 on sales of $22,372,000. ¢

EFTS

EFT: Opposition
And Progress

In remarks made to an American Bank-
ers Assn. Senior Operations Manage-
ment Seminar in Phoenix, NCR chair-
man William Anderson compared the
evolution of electronic funds transfer
(EfT) to an unfolding drama which in-
volves the sometimes-conflicting inter-
ests of several principal actors including
financial institutions, retail stores, con-
sumers and government.

All of the actors are extremely vocal.

At the Annual EDP & Datacommuni-
cations Conference of the National Re-
tail Merchants Assn. in Phoenix, Carol
Tucker Foreman, executive director of

the Consumer Federation of America
told retailers that she fears EFT more
than point-of-sale and sees less potential
benefit for consumers from EFT.

The things she worries about, she
said, are loss of control, privacy, loss of
ability to play the float and potential

WILLIAM ANDERSON
EFT—an unfolding drama

loss of proof of payment and the ability
to stop payment. She also is concerned
about resolution of computer errors and
would like to see guidelines developed
where an EFT system involves both
banks and retailers as to where the ac-
countability lies.

Del Olson, assistant corporate con-

troller, Dayton Hudson, spelled out a
retailer’s position at the same confer-
ence. “Financial institutions are devel-
oping their programs with not enough
recognition that retailing should be a
partner,” he said. “Our pos is sacro-
sanct. We have no intention of relin-
quishing control. The cornerstone is the
Pos terminal. To banking this is a tool.
To us it is far more than the simple re-
cording of a monetary exchange.”

Bankers must understand

He pointed out that “bank systems
are based on magnetic card technology
which is not compatible with our ocr
technology. We do not want to impair
our pos equipment with costly modifi-
cation. Bankers must understand.”

EFT, said Olson, “can only succeed
with our cooperation. Retailers should
insist that there not be any encroach-
ment on our proprietary interests.”

He urged retailers to oppose any reg-
ulation or legislation mandating shar-
ing, to oppose legislation restricting ac-
tivity, to support open access to credit
and “to talk to our banker friends on
an eyeball to eyeball basis. We can’t sit
back and wait for the financial commu-
nity to come to us. We have to go to
them.”

Role of the government
In his ABA talk, Anderson said a ques-
tion mark in the unfolding EFT drama

When You Lease It from RCA
The GE TermiNet* 30 Printer Gives You
Speed . . . Flexibility . . . Economy!

The GE TermiNet 30 mag tape ASR matrix printer is designed to give you three
major benefits — you save time, money and trouble. And it's simply more
economical when you lease the TermiNet 30 printer from RCA. We offer a
nationwide service network to back you, too. The RCA lease price includes
maintenance by data communications specialists based in over 140 cities. Seven
warehouse locations coast to coast ensure fast delivery and prompt installation.

The TermiNet Printer offers many features:

® Prints at 10, 20 or 30 cps

® Transmits at speeds up to 1200 Baud

* Single cassette magnetic tape; stores 100,000 characters

® Versatile editing capability

e Answerback (supplies 20 characters)

e Vertical tabulation and form out

e Adjustable pin-feed platen 4" — 9%”

e Data-Phone+ (Dial-Up) capabilities (hardwired
or telephone acoustical coupler)

* Permits terminal use with data access arrangement
(DAA), Type 1001B CBT

* Ribbon cartridge — a snap to install.

® 300-Baud originate — only automatic answerback
integral modem

* Options available include dual magnetic tape
cassette, 132 character line-16.5 char./inch

* 8-level ASCII code

For full details and rates call or write:

RCA Service Company, A Division of RCA
Technical Services Bldg. 204-2, Cherry Hill Offices
Camden, N.J. 08101. Phone: (609) 779-4129

‘Registered trademark of Genera! Electric Company

¢ ASR with mag tape
With single casette and
originate-only modem
$135/mo. on 1-year lease
(incl. maintenance).

* Same as above, with
automatic answer modem &
$145/mo. on 1-year lease
(incl. maintenance).

* KSR send/receive
$90/mo. on 1-year lease
(incl. maintenance).

+ Registered servicemark of AT&T.
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Considering OCR?

Compare and Decide

IBM 3886 OBM Laser OCR-ONE
Reading Speed . . . 29 full lines/page Approx. 300/hr. More than 450/hr.
Maximum Lines per Inch of OCR-A 3 6
Special Timing Marks on Each Form Required Not Required
On-Line Correction Extra Cost Option Standard Feature
Programming Required Specialized Lead Sheet
Environment Computer Room Ordinary Office
Cost . .. 2 year rental with maintenance* Approx. $4,000/mo. $2450/ mo.

*Based on off-line model with indus-
try compatible 9 channel single
density tape drive. Includes recog-
nition of alphanumeric OCR-A and
numeric hand-print. Also, with on-
line correction, line marker and
serial numbering.

Compare the performance, accuracy
and economy of the Laser OCR-ONE
with systems costing many thousands
of dollars more. We believe you'll

be convinced!

This unique system sets a new
standard of excellence for optical
character recognition. Simply pro-
grammed, easily operated and highly
flexible, the Laser OCR-ONE is
designed for today’s cost conscious
market. .

We'd welcome the opportunity to give
you a demonstration and provide de-
tailed information on the remarkable
advantages of the Laser OCR-ONE.
‘Contact me today for complete
cost-saving information.

Billy Graham
Vice President/Marketing

Optical Business Machines
804 West New Haven Avenue
Melbourne, FL 32901
305/727-1774
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news in perspective

is the role of government. He said future
government action will probably be
shaped by two principal objectives:

“The first will be to insure that the
consumer shares in the benefits of EFT;
the second will be to stimulate greater
competition among all institutions that
provide financial services.”

At the NRMA conference, George
White, Jr., vice president, The Chase
Manhattan Bank, dismissed consumer
concern with the argument that they
don’t have to use EFT if they don’t want
to. “Just because we have helicopters we
don’t all have to use them to commute
to work.”

In Chicago last month, two EFT lead-
ers, Continental Illinois National Bank
& Trust Co. and First National Bank of
Chicago, reacted to a refusal by The Su-
preme Court to hear their EFT case in
which a Federal Appeals Court had
ruled their unmanned teller terminals
constitute branch banking and therefore
are illegal in Illinois.

First National senior vice-president,
James A. Cassin was disappointed but
noted “on the positive side, the action
once and for all puts the issue of elec-
tronic banking squarely before the law-
makers at the federal, state, and city

levels.”

William D. Plechaty, senior vice pres-
ident of Continental said the Supreme
Court’s refusal to review the lower court
decision “represents an inconvenience
to the many consumers who already
have enthusiastically adopted and ac-
cepted these more convenient banking
locations. At Continental, this affects
the customers who conducted more than
4,500 transactions last month at our fa-
cilities at Two Illinois Center and the
Chicago and North Western Sta-
tion—the only two Continental units af-
fected by the court’s decision.”

He said Continental will close thest
two facilities when ordered to do so.
“We also will continue to raise this im-
portant issue on the state and national
legislative levels.”

New actor

And, while the Comptroller of the
Currency still looks on customer-bank
communications terminals (CBCT) as
branches, a new actor in the EFT drama,
Micor, a wholly owned subsidiary of
Ramada Inns, has signed a contract with
the Nebraska Electronic Funds Transfer
Service (NETS) to install a network of
such terminals, which has the approval

of the comptroller and the Justice Dept.

In this case, explained Tom Castle-
berry, president of Micor, the terminals
will be shared by some 300 of the 400
commercial banks in the state and con-
sequently cannot be considered
branches. Micor’s primary activity is in
hotel reservations.

In New York, The Equitable Life As-
surance Society of the United States, the
nation’s third largest insurer and a lead-
er in the electronic preauthorization of
payments, is trying to muster support
for a proposed giro project using the
New York Automated Clearing House.

The giro approach would permit a
customer of a number of corporations
to pay one bill or several bills at once
by instructing his bank to pay the bill-
ing corporation. The instructions could
be given to the bank in a number of
ways including telephone order or plas-
tic card. After receiving the consumer’s
instructions, the bank would debit the
customer’s account and direct a credit
through the acH to the corporation’s
bank account.

Raymond C. McCron, vice president
and treasurer of Equitable, said interest
in the project has been expressed by
such large billers as Consolidated Edis-
on Co., Public Service Electric & Gas
of New Jersey, American Telephone and
Telegraph Co., and Metropolitan Life
Insurance Corp.

NCR’s Anderson summed up the EFT

Have It Your Way it
~——NCE)

oL ease *Rent Purchase

The Newest Computer Terminal Equipment

NCE INTRODUCES THE REMARKABLE NEW SUPERTERM <: #93. (

With Many Optional Features, such as:
o Reverse Printing

Forms Control

L
—

L

NCE Terminals & Communications, Inc. provides the newest computer
terminal equipment selection and a choice of payment plans that meet

Per Month!
Serwce
|nc|uded

¢ Pagination * 10, 15, 30, 60, 120, your financial requirements, plus national sales and service programs on
e 1, 112; 2 Line Spacing 180 CPS all of the equipment we offer.
e 6/8 Lines Per Inch ® 32 Special Characters NCE also offers:
¢ Half Line-Feed e APL e ADDS CRT's, Diablo Hyterms, DECwriters, Teletypes, etc.
e Sub & Superscripts e 280 Key Keyboard . (_lEOmPéﬁb'e QCCSUS!iC Couplers

i i i o Tape Cassette Devices
* ¥e:;;ca| & Horizontal * %(;l:an;;z:;\;: . SPpECIAL_SAME DAY SHIPMENT OF A COMPLETE LINE OF SUP-
e Absolute VT & HT . and much more! PLIES: Ribbons & Print Wheels for Diablo Hylype I & I_I, DECwntgrs
« Plotting Drop us a note or call our toll free number now for information on our line

and your choice of payment plans!

NCE NCE TERMINALS & COMMUNICATIONS, INC.

1536 Brook Drive, Downers Grove, lllinois 60515
In lllinois, call 312-629-7810 Out of state toll free number: 800-323-1780 (8 A.M. to 6 P.M. Central Time)
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news in perspective

situation nicely in Phoenix. “The real
question today is not whether EFT will
become a major payments medium, but
rather how major it will become and
how rapidly it will develop.” %

Applications

Computer Aids
French Skipper

A small computer kept permanent
watch for veteran French skipper Alain
Colas aboard the world’s largest racing
yacht this summer during the 1976 Ob-
server Single-Handed Transatlantic
Race (0sTAR). Colas, who won the quad-
rennial race in 1972, placed second this
year to fellow-Frenchman Eric Tabarly,
also a previous OSTAR winner, who skip-
pered the 73-foot Pen Duick V1.
" Colas encountered severe storms dur-
ing the 25-day voyage from Plymouth,
England, to Newport, R 1., and lost time
in Newfoundland when sails on the
236-foot Club Mediterranee—larger by
more than 100 feet than any other boat

in the race—had to be replaced.

Although Colas’ ship is as large as
many freighters; and would normally
require a crew of six, Colas said he
“most likely”” could have managed a
single-handed transatlantic crossing
without the aid of a computer. “But I
would not have been able to sail as safe-
ly, or as efficiently,” he added, explain-
ing that the on-board computer saved
him both time and considerable effort
during the crossing.

Colas used a Wang 2200 computer
with 16K words of memory, manufac-
tured by Wang Laboratories, Inc.,
Tewksbury, Mass. The computer system
included a crt display, a keyboard and
a Wang model 2231 printer which pro-
vided Colas with weather reports re-
ceived in Morse code via the ship’s radio
and decoded by the computer. Software
for the system, developed by Com-
pagnie Internationale Service L’Infor-
matique (c.1.s.L.), of Paris, was stored on
a standard-size cassette tape.

Monitored 14 instruments
Twenty-four hours each day during

Colas’ single-handed, transatlantic

crossing, the Wang computer gathered

data on the ship’s progress from 14 dif-
ferent instruments. Colas programmed
maximum and minimal limits on the
instrument readings, and the computer
sounded an alarm whenever any of
those limits was exceeded.

The shipboard computer system al-
lowed Colas to set limits on the Club
Mediterranee’s course; it monitored any
seepage of hydrogen, or propane from
tanks in the ship’s galley; it sounded an
alarm whenever Colas came within the
range of another ship’s radar; and by
warning of any overcharge from the
wind vane—one of the ship’s three
power sources—would alert Colas if his
batteries were running low.

Colas pointed out that the radar de-
tection feature of the Club Mediterran-
ee’s computer system was significant
since OSTAR officials had prohibited the
use of active radar during the race.
“c.1.s.1. developed equipment which
could react when another radar would
have caught me in its range,” Colas ex-
plained. The Wang equipment was
checking that this device was working
well.

The sequence of data collection was
determined by the software. A particu-
lar sequence of instrument readings was
selected by sending a sequence of binary
codes through a model 2250 interface
to the rack. These readings were received
on the 2252 interface, evaluated by the
program, and displayed on the crt. The

?OF TWQ R£971

New iechnologies, Programming Methods, MIS —
for Students, Educators, Professionals.

STRUCTURED APPROACH TO PROGRAMMING
Joan K. Hughes — California Institute of Technology

% ¢ ¢ good for your
oot 3 o

:LAWN

B’ [T ¥ !

:\4,?“‘\5 #"will never do in the
\, RN A1 ’! Y

LR Computer Room

WATER & HUMIDITY are just great for Bermuda or St. Augustine,

but they will never do around your computer installation.
EWA monitors what is happening in your controlled
environment, even t6 minute amounts of water and
At a most reasonable cost.
Isn’t your computer
hydro-temp
trols, i
AN conirois, iINnc.

And if Water & Humidity or Heat & Cold do creep into the computer room,
how will you know?
Easily, with EWA. ‘ ’
humidity. EWA will accept other detection devices. . h ‘
It's the perfect unit to serve as the heart of your ' .
complete security system. And EWA is self-supervised,
including checking its own power supply. ‘.
installation
worth a phone call?
Certainly your
203 carondelet street - suite 817
new orleans, louisiana 70130 - 504-522-0541
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Jay I. Michtom— IBM System Science Institute, California
Prepares the reader to implement new technologies aimed at
greater efficiency and increased productivity.

1977 368 pp. (est.) $15.95

CURRENT TRENDS IN PROGRAMMING METHODOLOGY,
VOL. I: SOFTWARE SPECIFICATION AND DESIGN
Raymond T. Yeh — University of Texas, Austin

Survey of recent developments in programming technologies
for the systematic design of well-structured and reliable soft-
ware systems.

1977 320 pp. (est.)

$19.95
MANAGEMENT-ORIENTED INFORMATION SYSTEMS,
2nd Edition

Jerome Kanter — Honeywell Information Systems Inc.

Practical, business-oriented look at MIS, updated in areas
where technology has changed, and reorganized for easier
readability and use. Teaching Guide available.

1977 480 pp. (est.) $16.50

DATA STRUCTURE AND MANAGEMENT, 2nd Edition
Ivan Flores — Baruch College, C.U.N.Y.

Extensive revision affords complete coverage of simple and
complex data structures, devices, memory and access net-
works, and representative files.

1977 400 pp. (est.) $18.95

For more information, please write to: Robert Jordan,
Prentice-Hall, Inc., Dept. J-605, Englewood Cliffs, New Jersey

07632. .
Prentice-Hall _

Prices subject to change without notice.
CIRCLE 100 ON READER CARD
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sending sequence varied in accordance
with the on/off status of each instru-
ment and whether or not an alarm was
to be sounded in connection with the
reading..

One of the sensing devices monitored
by the computer was a water thermome-
ter located in the ship’s hull. Another

ALAIN COLAS aboard the 236-foot, four-
masted racing yacht, Club Mediterranee,
which he sailed alone from Plymouth, Eng-
land, to Newport, Rhode Island in fifth run-
ning of Observer Singlehanded Transat-
lantic Race last summer. Wang computer
gathered data on ship’s progress from 14
different instruments and decoded
weather information transmitted in Morse
code.

was a hygrometer located on the third
mast to measure percentage of atmos-
pheric humidity.

On the Newfoundland to Newport leg
of his journey, Colas wanted to stay out
of the Gulf Stream which was against
him and to keep in the colder waters
of the Labrador current. “So I set the
computer to raise an alarm whenever I
would sail into waters above ten and a
half degrees C,” Colas said.

Fog warnings

“Knowing the humidity helps a lot to
forecast when fog will be settling,” he
continued. “As a matter of fact, on sev-
eral occasions I was told bip, bip, bip,
bip,” that fog was settling in while I was
asleep, getting some rest, and when fog
sets in, you’d better not be asleep. You
have to get up and put your fog lights
and sound the fog siren, listen for ship-
ping sirens and keep a good lookout.”

Fogged in completely much of the
time on the Newfoundland to Newport
leg, he set an alarm on the humidity
sensor so that it would sound below a
reading of 92 percent. The alarm meant
the weather was about to clear up for
a short period and Colas quickly would
grab his sextant and sight for a reading.
He said the Wang system also included
a software program that could assist him
in optimizing the ship’s speed.

Other system software developed for
Colas by c.1s.1. included a program for

calculating sextant sights—each of which
he said normally would have taken him
at least ten minutes—and a program
which allowed him to take the earth’s
curvature into account in charting his
course.

Colas said he had not previously
sailed with a computer on board, and,
in fact, had had no previous computer
experience. He said he became familiar
with the workings of the Wang com-
puter within only a few hours.

“c.1s.1 chose the Wang computer be-
cause of its compact size, its reliability,
and the easy access to its working for
someone who was not in the computer
field,” Colas said. He noted that the
computer operated successfully
throughout his 25-day voyage, although
he carried a spare processor and desktop
console.

It’s not the kind of system for the
low-budget weekend sailor. The cost of
software and hardware adaptations
comes to more than $40,000 and the
computer, although on loan from
Wang’s facility in France, is priced at
more than $24,000. And that doesn’t in-
clude the cost of connecting instruments.

But for those who can afford it, Colas
says a ship with a computer is just like
a company with a computer. “You run
a company better when you are well
informed. The same applies to a ship

. By how much, it’s hard to say, but
you know you’re working better.” 3%

We have a new handle
MISH Afpsector

...our sensational little reader with a full 8%2" x 11" non-
glare screen, but weighing only 8 Ibs. This little portable
reader can be held in your lap, used on desk or table top,
or even in your car. Let us tell you just a few of the MISI
Monitor’s other features:

» Low Cost

« 20X, 24X, 32X or 36X Standard Magnifications

« Evenillumination and resolution over entire screen

« High scratch resistant plastic screen with cover

« Sylvania American-made lamp

« Lap or desk-top —vertical or horizontal viewing

» Accepts up to 4 x 6" microfiche of any format

« UL Approved

« Optional auto accessory plug

Meet the MISI MONITOR. ..
it's a sensational little reader!
...and don't forget our

MISI MICROFICHE
READER-PRINTER that is
such a success and offers you:

+ Roli feed paper
» Dry electrostatlc Iow cost coples
; .in 10 seconds . ‘
S 127 x 12 High Contrast, Non- glare Blue Screen ‘
.« Film Carrier for ali flat film up to 5" x 87 ]
e Interchangeable Lenses and index Gnds :
. to name just a few of its features -

FOR READERS AND READER PRlNTERS cia GALL MISI =

Dealerships still available in some cities.

Call today or write DEPT.D. for additional information

MICRO INFORMATION SYSTEMS, INC.

467 ARMOUR CIRCLE N.E.
ATLANTA, GA. 30324 - TEL: (404) 873-4421 « MADE IN USA
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News in Perspective

BENCHMARKS

Third Quarter: 1BM’s revenues in the
third quarter of 1976 reached a record
$3.96 billion, a gain of 9.9% from $3.6
billion a year ago. Its net income in the
third quarter soared 18.5% to a record
$586.9 million, or $3.90 a share, from
the 1975 period’s $495.2 million, or
$3.32 a share. The huge increase again
reflected a high level of outright pur-
chases by customers of equipment, but
chairman Frank T. Cary cautioned that
the fourth quarter increase over the pre-
vious year may not be so high because
“of the record amount of outright pur-
chases of data processing equipment in
the final quater of 1975.” The com-
pany’s recent pricing actions encourage
sales and long-term leases. But it also
has increased  maintenance fees, which
will bolster the rental and service ele-
ment of revenue. The company said its
revenues of $7.67 billion in rental and
service fees in the first nine months of
this year represent a increase of 4.4%.
Control Data Corp. said its 63% increase
in third quarter earnings of $15 million
were the result of a strong performance
from both Commercial Credit and the
computer business. Commercial Credit
earned $9.5 million, a 92% gain, and the
computer business earned $5.5 million,
up 28% from the third quarter of 1975.
Burroughs Corp. teported third quarter
revenues of $443.2 million, against
$367.7 a year ago and earnings rose to
$37 million from $32 million a year ago.
Honeywell reported third quarter reve-
nues of $622 million, compared with
$558 million a year ago and income
reached $36.9 million, against $30.8 mil-
lion, when extraordinary income of $1.4
million from loss carryforwards was
added. The company’s revenues from
computer rental and service reached
$130 million in the third quarter, com-
pared with $115 million a year ago.
NCR Corp. reported improved third
quarter revenues and earnings due to
improved margins resulting from the
company’s new product programs and
continued expense-control measures. Its
- revenues reached $569.5 million, an in-
crease of 9% over $521.5 a year ago.
Earnings, which included a gain of $2
million from the sale of a subsidiary,
Electronic Communications, Inc., rose
to $25 million, a 58% increase over last
year’s third quarter figure of $15.8 mil-
lion.

Amdahi Reports: Amdahl Corp., Sun-
nyvale; Calif,, reported a record quarter
for both sales and profits and estab-
lished a wholly owned Canadian sub-
sidiary. Eugene R. White, president,
said revenues for the third quarter,
ended Sept. 24, were $26,045,000, close
to 100% greater than revenues for the
second quarter of fiscal 1976. Net in-
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come for the three month and nine
month periods was $6,898,000 or 99¢
per share, and $9,972,000 or $1.69 per
share respectively. The new Canadian
subsidiary, whose formation is subject
to approvals from the Canadian govern-
ment, will be called Amdahl Ltd. and
will be headquartered in Toronto. Fre-
drick T. White, a former 1BM regional
manager and more recently senior vice
president of Multiple Access Ltd.,
joined Amdahl to become president of
the Canadian subsidiary.

New Gag Order: As the “West Coast
Cases” against 1BM opened this month
in Los Angeles, a strange “gag order”
drew comment from legal observers.
The order allowed parties in the cases
to designate any materials submitted in
the cases as “nonpublic,” meaning the
materials cannot, under court order, be
made public, nor can the various parties
use the documents for business or com-
petitive purposes. Which is okay, say
legal observers, except that in prior
cases a party in a case has had to es-
tablish that the material was privileged
—that is contained proprietary busi-
ness information or trade secrets—in
order to keep it from public disclosure.
As it stands now, in the order signed by
Federal judge Ray McNichols, all a
party has to do is say a document is
nonpublic and it remains that way un-
less challenged. California Computer
Products Corp.’s antitrust trial against
IBM was to open Nov. 8 and be fol-
lowed by the Memorex vs. IBM trial.
Others involved in the West Coast cases
are Sanders Associates, Forro Precision,
Transamerica and Hudson Leasing Co.

Transfer Complete: Transfer to TRW
Inc. of the maintenance and customer
support operations of The Singer Busi-
ness Machines Div.’s North American
operations has been completed and TRW
has begun servicing SBM customers. TRW
said it offered employment to more
than 2,200 employees of the Singer divi-
sion as part of the completion. J. S.
Webb, TRW’s executive vice president
for electronics, said of the completion:
“The successful joining of the Singer
and TRW operations gives TRW one of
the broadest and most experienced cus-
tomer service organizations in the elec-
tronics industry.”

in at McDonald’s: Courier Terminal
Systems, Inc., Phoenix, which has been
working since late 1975 with McDon-
ald’s Corp. on design and development
of a Point of Service (pos) system for
the fast food chain has been approved
by McDonald’s as the pos supplier for
its more than 4,000 restaurants. Michael
H. DeVita, Courier’s pos program direc-

tor, said the company expects to install
approximately $2.6 million of Ppos
equipment before the end of this year.
Systems were tested in Chicago and
Phoenix. Among other things, the sys-
tem displays what's ordered as the coun-
terperson keys in, in a way that can be -
seen by the “pickers,” eliminating the
need for the counterperson to holler out
“one big Mac, two fries, one chocolate
shake . . .”

Datapoint Acquisition: Datapoint
Corp., San Antonio, Texas and Am-
comp, Inc., Sunnyvale, Calif. have
agreed in principle to Datapoint’s ac-

~ quisition. Amcomp, known until last

spring as Data Disc, makes tape and
disc drives for the oem market. Data-
point designs, manufactures and mar-
kets electronic equipment and systems
software for use in business data pro-
cessing. Datapoint chief executive of-
ficer, Harold E. O’Kelley said the acqui-
sition was viewed favorably by Data-
point “because of the additional re-
source it would provide in tape and disc
technology. It provides one further step
in Datapoint’s program for vertical in-
tegration of peripheral products.” The
agreement calls for a cash purchase.

Computer Services Growth: Interna-
tional Data Corp., which completed a
survey of the computer services industry
for the Association of Data Processing
Services Organizations (ADAPSO), said
revenues of the industry are expected
to increase at an annual rate of growth

" of 20% through 1978. IDC said the in-

dustry experienced a slight reduction
from this rate of growth during 1974
and 1975 but was growing at or above
the 20% rate by the end of *75. The type
of processing service providing the great-
est share of revenue to the industry, the
survey report said, was general business
services. The 1pDc/ADAPsO forecast de-
tails the types of services that have the
highest rate of growth (more than 25%)
and those that have the lowest or declin-
ing growth rates.

Not a Time-Sharing Company: Rob-
ert Weissman, president of National
css, Inc., told New York Security ana-
lysts that his is no longer a time-sharing
company, but rather a marketing ser-
vices company specializing in business
information.” He said American busi-
nesses are becoming decentralized and
profit center oriented. “Profit center
managers are demanding and are will-
ing to pay for the delivery of specific
answers to specific business problems.
National css has been able to de-mys-
tify computers by delivering a package
of customer service to solve business
problems.” The changed marketplace
and National css’ response to it, he said,
have caused the company’s revenues
and profit margins to grow at an accel-
erated rate. e

DATAMATION



TALLY LINE PRINTERS
AT NEW LOW PRICES.

As the volume builds, the prices drop.

Significant Cost Reductions.

OEM'’s will realize substantial savings
totalling hundreds of dollars. Quantity
buyers — thousands of dollars. If you
thought you couldn't afford Tally quality
before, try again. Re-examine the low cost
of ownership you get with Tally. Installa-
tion records prove the Model T-2200 re-
quires far, far fewer maintenance calls
than the competition.

. o
10,000 Units Delivered.
10,000 astute users is ample testimony
to the field proven merit of the Tally re-
liability story. And now because produc-
tion volume is up, we can pass along our
quantity savings to you. And you, in turn,

can offer your users the plus performance
benefits of Tally line printers.

Z.ero Maintenance.

Tally’s unique comb matrix printing technique is the reliability key. Belts, clutches,
lubrication points are eliminated. Never any adjustments. Nothing moves if the unit
isn't printing. No duty cycle limitations. No preventative maintenance except routine

cleaning. A one year warranty.
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Interfaces? Lots of Them.

Whatever your mini, micro or remote
terminal, the T-2200 works with it. For
years, it has been running successfully
with:

Data General Prime

DEC InterData
Hewlett-Packard DCC

Lockheed Intel

MicroData . . and many others.

% CALLTODAY *

Get in touch with your nearest Tally
sales representative for the new prices.
And remember, the more units you buy,
the bigger the price reduction. Tally Corp-
oration, 8301 S. 180th St., Kent, WA 98031,
Phone (206) 251-5524.

Regional Offices:

Boston (617) 742-9558

New York (516) 694-8444

Chicago (312) 956-0690

Los Angeles (213) 378-0805

Melbourne Beach (305) 724-0480

San Jose (408)247-0897 -

Seattle (206) 251-6730

TALLY




LOOK AHEAD

(Continued from page 18)
San Antonio. Patients recovering from the surgery there are hooked around the clock
to an 1800-based system located at Mt. Sinal Hospital in New York City where, among
other signs, crucial respiratory and cardiac functions are studied, something that's
unavailable with cardiac monitors in general use. Doctors at Mt. Sinal say a study
of 200 cases monitored under the system show a reduction in "sudden unexpected life
threatening events'" from 127 to 0.2% for patients recovering from cardiac surgery.
The IBM 1800 is used in lieu of more advanced equipment, because the software,
developed jointly eight years ago in San Francisco by Dr. John J. Osborne of the
Pacific Medical Center and IBM, is too expensive to convert.

TENNIS ANYONE?

Wonder Woman playing chess with Superman via computer could become a nightly phenome-
non when Computer Recreations, Cliffwood, N. J. opens its "game parlor" to the public.
Scott Guthery, president, said "we're targeting for Dec. 1, but I imagine it'll be
Jan. 1. The system was up and running with two ports last month in "a friendly user
mode. We're trying to shake ourselves and it down." »

Computer Recreations was formed to bring a wide selection of games into subscribers'
homes through a special home terminal resembling a typewriter with a cradle for a
telephone head set and connected to a home tv set. When a player dials in over Com-
puter Recreations WATS line, he enters the "game parlor." He can log in under his own
name or an alias. '"People are more free using aliases,'" said Guthery. "If you lose
at chess as Wonder Woman," there's no ego hit. He compared it to the CB radio phenom-
enon and its aliases.

Twenty people are using the system in the "friendly user mode." Guthery said 10 of
these are "putterers" and the other 10 "are trying to develop a department store." He
says he's trying to encourage development of new games via ''the department store con-
cept." This involves developing a group of related games which the developer could
offer on the CR system, charging whatever he wished over the 99¢ per hour the company
expects to charge. Heart of the system is a PDP-11/03 in the living room of Guthery's
apartment. Hours of play are 7 p.m. to midnight Monday through Friday and 2 p.m. to
midnight Saturday and Sunday. Games now available include chess, golf, Monopoly,
football, space war, solitaire, and blackjack. When Guthery's not running CR, he's
a computer scientist at Bell Labs.

CORE PATENT ISSUE NOT DEAD YET

Just when it appeared the issues raised in the MIT versus NCR litigation (September,
'75, p. 108) were put to bed, there is some feeling the case is not entirely dead.
The issues, centering primarily around early core memory patents, may be examined in
the California Computer Products vs. IBM case. Jay Forrester, of MIT, who holds key
core patents, has been called to give a deposition in the CalComp-IBM case.

RUMORS AND RAW RANDOM DATA

Burroughs-1700 users awaiting the new B-~1800 must hold their breaths for awhile.
Burroughs is reportedly convinced IBM is announcing new models 118 and 128 with
drastic price cuts and the new Burroughs machine won't be priced until the IBM
equipment sees the light of day...IBM's ballyhooed Peachtree mini may also be offered
by the firm's Data Processing Div. as well as General Systems Div....We hear MSI Data
Corp. will introduce a new data entry device sometime this month to be called Source
2200. It will be capable of two-way communications and will scan Codabar as well as
OCR-A...The CMC Div. of Pertec Computer Corp. is readying a "Dream" (for Data Re-
trieval, Entry And Management) for imminent introduction. It's labeled XL 40 and is
earmarked for distributed environments...Wall Street computer analysts have been in
the doldrums for several months but at least they'll get a chance next spring to
examine their favorite industry in a happy setting, the Greenbrier at White Sulphur
Springs, West Va. The Computer and Communications Industry Assn. is planning a large
industry meeting featuring an industry report to be prepared by Professor Anthony G.
Oettinger of Harvard Univ.
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THE ONLY DISK DRIVES THAT
DON'T NEED GLEAN AIR TO BREATHE.

Each Trident disk drive has
its own enclosed air filtration
system. No other removable-pack
disk drives do. N

This means you can use a Trident - -
just about anywhere. In a ware-
house. Or a factory. Even in a
smoke-filled room.

This kind of flexibility is just
one reason Trident is the choice
of growing businesses everywhere.

You find Tridents on the job
in department stores—taking care
of inventory control right at the
point of sale.

Tridents are at the heart of
the reservations systems for major
hotel chains.

And Tridents are the
continuing choice of the nation’s
leading OEMs.

NEW! | more ﬂex1b1 1ty, and 1f you want the éxperlence
, and expertise that only CalComp can give you,
LARGE GAPAGITY TRIDENTS. “all or rite.
Now there are two new large capacity California Computer Products, Inc.,

Trident disk drives—the T-200 and T-300. @ DA-11-76, 2411 West La Palma Avenue,
They join the T-?S, T-50 and T-80 to give Anahelm California 92801. (714) 821- 2011
you a wide range of capacities—all the way
from 27 to 312 megabytes. @QG@@@Q
So now, as your needs grow, you have the
capacity to meet those needs.
Each Trident model is functionally com-
patible with every other Trident model.
Each gives you track-following servo-
technology. And each gives you one of the
lowest cost-per-byte ratios in the industry.

A SOLUTION
FOR YOUR PROBLEMS.

At CalComp we've been solving the data
problems of growing businesses for years.
If your growing systems business needs

CIRCLE 79 ON READER CARD
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Off-line

IBM's portable computer, the 5100,
has joined the exhaustive
investigation for the cause of

the malady that struck American
Legionnaires staying at, or
visiting the Bellevue-Stratfotd
Hotel in Philadelphia during

July. Using questionnaires
filled out by survivors of the
disease the 5100, together with
other systems at the National
Center for Disease Control in
Atlanta, is busy looking for
significant statistical relation-
ships among which patients visited
which hospitality rooms and at
what times, what they drank, etc.
These answers are being compared
to questionnaires filled out by
attendees who did not become ill.
In the rough, early stages of the
processing, a statistical correla-
tion of .05, meaning that there is
only one:chance in 20 that
coincidence is involved, 1s
pointing the finger at one of the
13 hospitality suites at the
convention.

To scientists working at the NASA
Goddard Space Flight Center in
Greenbelt, Md., the word micro-
scope means something quite
different than the usual optical
instrument. MicroSCOPE is the
name of a microprocessor-based
computier that will be on-board
the High Energy Astronomy Observ-
atory when it is launced in
April. “The "scope" portion of
MicroSCOPE stands for Small
Complementary metal oxide semi-
conductor Onboard Processor for
Experiments.

An unlikely source for something
that will likely be a boon to
many readers is the Lancer Book
Co., 1052 Park Ave., Fort Lupton,
Colo. It has developed a process
for re-inking Qume, Diablo,
Burroughs, and some other data
terminals' cloth ribbons. With
new ribbons costing from $3-7,
the vendor is only asking $1.25
to $2.25 per cartridge. Multi-
plied by four re-inkings, users
might be able to save as much as
$20 over the life of the ribbon.

The hobbyist computer market--—
which many expect to exceed the
value of the hobbyist photography
market--has a new source. It's
Lear Siegler, Anaheim, Calif.,
which.is offering a kit version
of its ADM-3 "dumb crt terminal"

for $875. An assembled version
costs $1,280.
176

Honeywell Communications
The Mcs 30 is a microprocessor con-
trolled communications front-end de-
signed for use with Honeywell 6000
and Series 60 Level 66 systems. Said to
be totally compatible with both the
hardware and software of these sys-
tems, the Mcs 30 provides remote ac-
cess from low-speed terminals to time-
sharing, transaction processing, and
other direct access programs. The
standard unit includes Rs-232 compati-
ble interfaces for eight low-speed,
asynchronous lines (110-300 baud),

with automatic baud rate detection.
Built-in routines are standard and can
be accessed remotely. Optional fea-
tures include additional eight-line
modules to a maximum of 32, and
expanded memory in 8K or 16K in-
crements to a maximum of 64K bytes.
A read-only memory option for pro-
gram storage eliminates bootloading of
the system. A standard eight-line sys-
tem rents for $720/month including
maintenance on a one-year contract.
MICROCOSYM, INC., Peoria, Ariz.
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Travel Agency System

Raytheon has developed a variation of
its PTs 1200 system for use in travel
agencies, both large and small. Called
RAYTRAV, the minicomputer-controlled
system provides the travel agent with a

PARS (passenger airline reservation sys-
tem) airline terminal environment ca-
pable of receiving passenger itinerary
and accounting data from the air car-
rier’s host, while operating simultane-

ously with a local travel agency appli-
cation program. Up to 16 video termi-
nals can be supported. Used locally,
the system can perform accounting,
ticket printing, customer list mainte-
nance, invoice and itinerary printing,
sales analysis, and accounts receiv-
ables/payables applications. Two 2.5
megabyte disc cartridge drives con-
tain the accounting records, and two
printers, one serial and the other a line
printer are used to generate hardcopy.
The software, provided under a license
agreement with Office Computer
Corp., of Cambridge, Mass., stores in-
formation on customer account and
department codes; passenger name or
names with accounting data for each;
complete 'itinerary including arrival
times, meal service and fare ladder;
hotel booking data including room
type, dates of stay, rate and deposit;
car booking data including type, dates
of usage, rate, pickup and drop points;
other services such as tour packages,
sightseeing, phone charges, visa fees,
messenger charges; special billing or de-
livery addresses; and credit card num-
ber. Raytheon both installs and trains
the agency on the uses of RAYTRAV
nationwide. First installations are
scheduled for February. The first en-
hancement, scheduled for approximate-
ly three months later, will allow termi-
nal communication to RAYTRAV from an
unlimited distance from the central
agency. Pricing hasn’t been pinned
down yet, but a typical installation will
lease for approximately $2K/month
on a one-year contract and include all
the software, the controller, 4-6
video/keyboard stations, one printer
and the two discs, and include mainte-
nance. Installation and training are
separately priced. RAYTHEON DATA SYS-
TEMS, Norwood, Mass.
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Matrix Printer

The T-1602 is a 160 cps bi-directional

printer that features an internal micro-
processor that is kept busy calculating
the shortest distance between the char-
acter just printed and the next one.
This helps throughput when the char-
acter to be printed is indented on the
next line: the print head simply reports
to that position without having to
completely return to the beginning of
the line. Simple, but it takes a micro-
processor to do it. The bi-directional
unit prints a 7 x 7 matrix font and
slews at 8.5 ips. An original plus four
carbon copies can be generated on

DATAMATION



They made

The Intelligent Choice.

REG. U. 5. PAT. OFF.

\YUESTOR

WORTHINGTON

They chose Mohawk Data Sciences.
Forthe very bestreasons.

Webegantherevolutionin data entry
in 1964 with the infroduction of our key-
to-tape data recorder. Since that time,
Mohawk Data Sciences has played a
major role in the worldwide develop-
ment of data entry and data communi-
cation equipment. The world’s leading
corporations, covering the full spectrum
of business endeavors, have selected
MDSto meettheirmost exacting require-
ments. Over 3500 companies (includ-
ing a majority of the Fortune 500)
chose Mohawk.

Our commitment to quality and in-
novation makes us invaluable fo these
extraordinarily successfulcompanies. In
pursuing this commitment, we manu-
facture a complete line of systems in
our own facilities and to the highest,
most rigid standards, possible.

EXECUTIVE HEADQUARTERS
1599 Littleton Road
Parsippany, N.J. 07054
(201)540-9080

85 Idema Road
(416) 495-6060

MDS CANADA, LID.

Markham, Ontario

As computer technology has trav-
eled across the world, so has MDS. Our
products are marketed and serviced
through approximately 300 of our own
offices in the United States, Canada,
Western Europe, South Africa, and
through independent distributors in
more than 50 other countries. This far-
reaching network pemmits us to serve
multi-nationalcompanies with the inter-
national expertise that's absolutely
essential. That's why we're the intelligent
choice of the Fortune 500!

We'd like to tell you why all the com-
panies pictured here —and many more
too numerous to name—prefer MDS.
We think theirreasons will prove right for
you, too. Contact yourlocal MDS repre-
sentative, or call or write us directly—so
you can make your own intelligent
choice.

MDS INTERNATIONAL SERVICE CORP.
Rue Ducale 53

1000 Brussels, Belgium
(02)513-45-43
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Mohawk R

Data Sciences
The Intelligent Ghoice.

MDS System 2400 —System 2400, ideally
suited for medium to large volume Data Entry
installations, accommodates up o 32 key-
stations, ready-to-use data entry software,
user programmability, intermediate disk
storage of up to 160,000 125-character
records, concurrent communications, and
more. Enjoy the same high level of perform-
ance that thousands of System 2400 users
are experiencing worldwide by selecting
System 2400 for your application.



hardware

form widths from 4-15 inches. Ad-
ditional features include a snap-in rib-
bon cartridge, dual tractor engagement
above and below the print line, and
digitally controlled print head ad-
vancement. It’s an oem item priced at
$3,115 in single units., TALLY CORP.,
Kent, Wash.
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APL Computing

If you're in charge of a bunch of users
who are clamoring for ApL program-
ming capability, it’s now available on
the Hewlett-Packard 3000 Series II
cpu’s. For around $200K, a complete
system capable of supporting 12 simul-
taneous users in a multiprogramming
environment can be supplied.

One of the nicer aspects of HP’s
implementation of APL is that the
workspaces are virtual and are effec-
tively limited only by the on-line disc
storage available. APL/300 is imple-

mented as an incremental compiler
and not as an interpreter, meaning that
compiled code is preserved and used
over again without recompiling, as
long as tests for appropriations are
met. ApL/3000’s editor is a full text
editor as well as a function editor, with
English-like commands. The user isn’t
restricted to APL on the system; any of
HP’s other languages can also be resi-
dent on the system.

To make the system really work, a
new crt terminal has been introduced.
The 2641A can be switched from ApPL

178

product
spotlight

Varian Data Machines President Donal B. Duncan is

shown with the three members of the new V77 series
of minicomputers that he hopes will garner an even
larger share of the scientific, mini networking, and real-

time markets.

Scientific Minis

Varian has always enjoyed a good rep-
utation in the small-scale scientific
computing market, one which doesn’t
receive anywhere near the press that
the commercial market does. With the
announcement of the V77 family of
three minis, Varian is not only shoring
up its defenses against primary compet-
itor Hewlett-Packard, but is also mov-
ing away from totally turnkey problem
solutions (“where we lost our shirt in
estimating contract costs” says VDM
president Donal Duncan) and putting
more emphasis into its already impres-
sive engineering. The attempt is to pro-
vide customers with the best “tools” to
use in solving their own application
problems,

The V77-200 is a single board com-
puter for the oem market. It features
eight operational 16-bit registers, 8-,
16-, and 32-bit arithmetic, hardware
multiply/divide, a real-time clock, au-
tomatic bootstrap loader, tty or crt in-
terface, memory controller for up to
32K 16-bit words, 1/0 bus with 300K
words, and a memory interface to its
larger sibling, the V77-400. Optional
features include an operator’s console,
integral power supply, chassis, memory
board, etc. The 660 nsec cycle time
yields add, jump and increment times
of 1.32 usec, and 7 usec multiply. The
200 is priced at $1,200; $7,600 with
32K words of Mos memory, dropping
to $4,500 each in orders of 50.

The V77-400 is a superset of the
200’s features and adds, as standard,
memory control for up to 256K 16-bit
words of storage, power fail/restart,
logic parity, and memory protection.

‘The option list differs, too. Add to the

200’s list memory mapping for up to
1024K words of storage, a writeable
control store for up to 1K 32-bit
words, a memory interface to the V77-
600, memory parity, and data save. A
32K model 400 goes for $11,100.

Things really get interesting at the
V77-600 level. Add to the 200’s fea-
tures dual memory buses for dual port
memory access, a programmer’s con-
sole, and optionally a floating-point
processor, and 1K of sub 100 nsec
cache memory. The writeable control
store uses 64-bit microinstruction for-
mats and sports a 190 nsec cycle time
to permit simultaneous parallel opera-
tions. Pricing of 600s starts at $16,500
with 64K words of Mos memory.

It is in the way that the various cpu’s
can be hooked up, or tiered, that prom-
ises some interesting configurations,
and current users have a head start
since all current Varian V76 series
software is compatible. For example, a
number of model 200s can report over
a DMA link to a model 400 which can
have a string of up to eight timing and
control boards handling memory mod-
ules, (and even sharing memory), and
disc units. This would allow sophisti-
cated processing of different simul-
taneously incoming data in a real-time
data analysis application. And there’s
no reason why the model 400—or sev-
eral of them—can’t be reporting up-
stairs, and receiving orders from, a
model 600. Deliveries are slated for
January for the new systems. VARIAN
DATA MACHINES, Irvine, Calif.
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to Asci operation and offers a full 128-
character ApL set and a 64-character
APL overstrike set, and even a 64 char-
acter upper-case Roman set that can be
expanded to 128 characters (including
lower-case) as an option. Eight user
keys on the 2641A are user program-
mable and can be set up to issue a
string of as many as 80 characters, or
to trigger one or more control se-
quences stored in the terminal, such as
a complete log-on sequence at the
touch of one keystroke. The terminal
also contains two of the scaled-down
3M-type cartridges that Hp helped
develop. Up to 12K bytes of semicon-
ductor storage is available for the
2641A terminal.

Current 3000 II users can get the
APL software/firmware support for
$15K. The 2641A ApPL crt terminal
with 4K bytes of memory is $4,100;
with cartridge transports it’s priced at
$5,700. HEWLETT-PACKARD CO., Palo
Alto, Calif.
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High-Speed Terminal
One of the reasons the Lx1010 high-
speed serial printing terminal is being
evaluated by such blue chip companies
as Lockheed, TRw, Union Oil and Mc-
Donnell Douglas is the incorporation
of a microprocessor in its innards that
does not get involved with the actual
printing being done. Instead, the micro-
processor allows the manufacturer to
promise prospective customers free-
dom from being locked into a particu-
lar communications protocol. For ex-
ample, when customers ask whether
the Lx1010 can communicate with
IBM’s mysterious SDLC protocol, the

vendor can answer “you tell us what
SDLC means in your communications
environment, and we’ll set the ter-
minals up to communicate in that
manner.” The approach seems to be
working. One minute the 1x1010 be
used as a private line polled device,
emulating a 2740 Mod 11, and the next
minute it can emulate a 2741, with or
without APL.

Synchronous or asynchronous data
at rates ranging from 75 to 4,800 bps is
accommodated in full-duplex, half-
duplex, or echoplex modes. The stan-
dard print speed is 180 cps, with an

November, 1976

optional speed of 140 cps if you don’t
need the 180. A nine-needle matrix
print head is used which permits un-
derscoring of information, extended
print spacing, italicized printing, etc.
The keyboard is programmable, per-
mitting users to lay out the standard 53
alphabetical and numeric/symbolic
keys anywhere they wish (Dvorak
keyboard users take note!) A standard
10-key cluster is used for data entry,
and a set of 12 function keys elimi-
nates repetitive typing in selected data
entry operations. The 1010 can also
perform graphics. The terminal sells
for approximately $6K, or rents for
about $200/month, including mainte-
nance. Initial deliveries are underway.
LOGABAX, U.s. DIVISION, Los Angeles,
Calif.
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Digital Cassette
3M evidently figures that since cassette

usage is dying about as fast as that of
paper tape (and paper tape isn’t dy-
ing), maybe they should offer a cas-
sette updated with a better oxide ma-
terial to users. The new Scotch brand
No. 834 cassette is said to exceed the
National Bureau of Standards refer-
ence and standard tape benchmarks by
20% . Higher signal output increases a
cassette drive’s reliability by reducing
lost signals and resulting lost data, the
developers point out. Some additional
thinking has gone into the design of
the case, too. For example, a patented
pillowed slip sheet is used to allow the
tape pack to ride on a smooth concave
surface rather than on a crease. Thus,
torque characteristics are more uni-
formly maintained for extended tape
life and reduced debris generation. Op-
tional aNsi standard ‘“write enable”
plugs or handy sliding doors to prevent
tape clobbering are also featured. In
quantities ranging from 10-100, the
No. 834 cassette is priced between $6-
7. 3M COMPANY, St, Paul, Minn.
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Distributed Processing
This company has focused its attention

for the last 14 years on the problems of
manufacturing automated control sys-
tems for large ships, later diversifying
into automated systems for refineries,
chemical plants, utilities, and pipeline
applications. Its first commercial dp
product is called Outpost 7, an intelli-
gent terminal incorporating a crt dis-
play, microprocessor, keyboard, car-
tridge drive and Rs-232 communica-
tions interface. Communication is seri-
al Asci1 (EBcDIC optional) at selectable
baud rates of 110, 150, 300, 600,
1200, 2400, 4200, or 9600 baud. The
operating modes are conversational
(character at a time), message (line at

a time), page (full screen), and multi-
page (multiple screens.) Character de-
lete/insert/ overwrite; partial rewind to
last record or specified record number;
and variable length records character-
ize the editing/format features. A
printer interface for 40 column units is
optional. The memory inside the Out-
post 7 is expandable from 8-64K bytes
in 4K byte increments.

The Outpost 7 will be primarily
marketed in the New Orleans, Hous-
ton, Dallas, and Los Angeles area, with
typical systems priced around $5K.
The marketing arm is called Eclectic
Rentals, Inc., a Tano subsidiary. TANO
CORP., Metairie, La.
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Printer
The rDS/1LA180 is a modified version of

the pECprinter, featuring an Rs-232 in-
terface with 512 or 1024 character
buffer and polling capability for net-
work applications. The terminal also
performs block transmission and error
correction. The price is $3,735. RAN-
DAL DATA SYSTEMS, Torrance, Calif.
FOR DATA CIRCLE 233 ON READER CARD

PDP-11 Add-on Memory

Here’s another source of add-on mem-
ory for the ubiquitous DEc PppP-11. The
ARM-1170 is available in 128K byte
increments and can be expanded up to
the ppP-11/70s limit of 4 megabytes.
The memory is offered as a transparent
alternative to or replacement for the
MJII memories used in the ppp-11/70.
Two- and four-way interleaving is pro-
vided by the ARM-1170; four-way inter-
leaving reduces the effective cycle time
to 350 nsec, compared to the hard-
ware’s true spec of 800 nsec, or the 1
usec of the stock DEC memory. One
megabyte, which occupies 22.75 inches
inside the pDP-11/70’s cabinet, is priced
at $48,500. aMPEX corp., El Segundo,
Calif.
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Multiplexor .

The Timeline 290 Miniplexer is a syn-
chronous time division multiplexor
that should be of particular use to cur-
rent users of Bell 209 data sets. The
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290 makes it possible for the 209 user
to switch to pps (where available) and
gain all digital transmission without
losing the bandsplitting features of the
209. The Miniplexer can also be used
for bandsplitting on conventional fa-
cilities. The 290 will split a 2400, 4800,
or 9600 baud line, DDS or convention-
al, into two, three, or four separate
channels. Inputs can be any mix of DDS
and conventional at speeds of 600,
1200, 2400, and 7200 bps. Input
speeds are switch selectable. Diagnos-
tics are built-in. The Miniplexer is
priced at $1,500, and you'll need one
for each end of the link. INFOTRON
SYSTEMS CORP., Pennsauken, N.J.
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PDP-11 Disc Controller

This peripherals manufacturer has de-
veloped a microprocessor-based con-
troller that interfaces up to eight drives
(a total of 20 megabytes) to any PDP-
11 minicomputer. DEc offers one, too,
but it’s claimed that, at $2,900, the
4091 (E) is a full $2K less than DEC’s,
or nearly half price. PROM resident
routines perform status control, inter-
face formatting, and error checking
functions. The PROM is also responsible

for all seek, read and write functions,
read and write checks, control and
drive reset, write lock, and hardware
poll. The manufacturer may have
found a way to solve the “bus hogging”
condition of conventional disc con-
trollers: the 4091 (E) uses First-In-
First-Out (FIrFo) data registers for
temporary storage. If a higher priority
peripheral interrupts a data transfer,
the microprocessor continues to write
from or read into the buffers, thus
freeing the cpu for other tasks. The
manufacturer can also supply a com-
plete disc system for the ppp-11.
DATUM INC., Anaheim, Calif.
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One Megabaud Communication

The cc1-4000 is a coaxial cable inter-
face unit is intended for computer to
computer or computer to peripheral
communication at any bit rate up to 1
megabaud. Computer to peripheral
connections are provided in the form
of plug-in peripheral point boards, al-
lowing use with crt displays, key-
boards, cassette units, printers, data
collection terminals, card readers, and
punches. The transmission distance can
be as far as 40,000 feet without repeat-
ers. The transmission mode is asyn-
chronous half-duplex. Full-duplex
mode can be obtained by using twin
cables and two additional cards in the

"SENIOR
ANALYST

Perform scientific analysis and programming on a
variety of computers, predominantly PDP’s and
MODCOMP. Assembly language will be used to
develop systems software to- handle peripheral
storage devices and visual displays. Develop
specifications for proposed computer system
acquisitions or modifications. Applicable ex-

perience should be in mini-computer soft-
ware design and programming.

Desire candidate with MS degree and 7
years’ experience or equivalent.

If interested and qualified, please
send resume including salary re-
quirements to:

TECHNICAL EMPLOYMENT

¢n§ E G s(5 EG&G IDAHO, INC.

550 Second Street, Idaho Falls, Idaho 83401

U.S. citizenship required.

We are an equal opportunity employer and we welcome responses
from minorities, females and handicapped.
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cc1-4000 at each end. Prices start at
$2,840. coMPUTROL CoORP., Bethel,
Conn.
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Industrial Terminals
With terminals like the CONCEPT III

and CONCEPT Iv, one should be able to
implement a fairly comprehensive shop
floor/ manufacturing data acquisition
system—maybe even microprocessor
controlled—at a reasonable price. The
primary difference between the model
numbers on the CONCEPTS is that the
III is a desk-top unit and the IV is
housed in a wall or rack mounted
NEMA-12 enclosure. The terminal fea-
tures a 16-character alphanumeric dis-
play, 12 numeric and special character
keys, shift, clear and enter buttons.

o

Communication is accomplished in
full-duplex, asynchronous current loop
or modem interface at four baud rates
ranging between 110 and 1200. Op-
tions include a 22-column badge/80-
column punched card reader; 16 addi-
tional alphanumeric display charac-
ters; up to 16 function keys; a full
alphanumeric keyboard; time clock
display; audible display, audible alarm;
and 32-character buffer. Prices start at
$1,350, single quantity. Customizing is
offered, depending on requirements.
INDOCOMP INC., Royal Oak, Mich.
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Hardcopy Terminals ]
Three more variations are offered of

the Carousel printer that was intro-
duced by Interdata early last year. The
printer developers have been split off to
better do their own thing (under the

new name below), with the models
310, 320, and 350 one of the first
results. The emphasis is on easy forms
handling for two of the models, with
the third destined for duty as a comput-
er console.

DATAMATION
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The 310 features a single platen, and
provides 4,800 points/inch? plotting
capability. The forms feed can vary
from a pin-driven tractor accessory for
standard perforated paper, to a front
insertion feeder for handling multi-
carbon business forms, even forms
with varying length sheets. The print
speed is 30 cps. The 310 is priced at
$2,995.

The 320 is intended for applications
where an AsR teletype device might be
replaced by a higher performance unit.
The 320 operates at 120 cps and has
both paper tape and plotting capabili-
ty. As in the other terminals, the key-
board contains the full 128 character
upper/lower ascll set plus special sym-
bols, and a space compression feature
that automatically converts multiple
spacing codes into faster tab operations
in excess of 45 cps. The 320 is priced
at approximately $3,495.

The 350 includes a split platen and
the ability to accommodate two paper-
handling devices simultaneously, such
as a journal tape spooler with a front
forms insertion device for handling
ledger cards. The ledger card and the
tape can be printed and advanced in-
dependently of each other, under oper-
ator or computer control. Split platens

are available in 6/12-, 12/6-, 9/9-,
and 0/ 18-inch configurations. The 350
is priced at $3,995. PERKIN-ELMER
DATA SYSTEMS, Randolph, N.J.
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Interdata Disc Controller

The TDC803 was developed to allow
Interdata oem customers to interface
one of the CalComp series of Trident
disc units onto the system. Thus a 50
megabyte disc system is available for
something under $8K, which seems
like a real bargain. The controller fea-
tures hardware checksum calculation.
Up to four controllers and 16 drives
can be supported without any software
modifications; in multiple controller
systems each controller has the same
device address. Single-drive cables,
supporting software, and documenta-
tion are included in the single quantity
price of $1,900. Each controller is war-
rantied for five years; all integrated cir-
cuits are burned in, and the pc boards
use all-gold contacts. MINICOMPUTER
TECHNOLOGY, Mountain View, Calif.
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Numeric Data Entry
The 3070A and 3071A numeric data

entry terminals represent a whole new
product line for Hewlett-Packard.
They’re intended for industrial and

commercial applications where opera-
tors with little or no experience in
working with computers need to be
prompted. The difference in the model
numbers signifies that the 3070A is for
use with HP’s 2100 and 21Mx comput-
ers, while the 3071A works with most
other cpu’s. Both models are designed

to be tailored to users’ applications,
have numeric-only keyboards for en-
tering data, and 16-digit displays. The
principal market for the terminals is
thought to be oem designers of systems
for manufacturing, inventory control,
shipping/receiving, as well as commer-
cial application in banks, insurance

PORTABLE KEY PUNCHES

for remote data collection

THE
NEW
NAME

BEEHIVE
e || INTERNATIONAL

VV/HY? Because in seven short years Beehive
Medical Etectronics has grown from one
product, one site, to where we now
provide domestic and international
marketplaces with extensive terminal
product lines and a packaged video
computer system, as well as a medical
system. This year almost 30% of gross
sales have been sold through our foreign
based subsidiary to the international
market.

Qur products serve business, industry,
science, education, governments and
medicine, and support a growth rate that
continues to pick up momentum as we
capture new markets with our high quality
advanced products.

For punching machine readable holes in 80
column cards, 22 column cards, 51 column
cards, card sets, credit cards and plastic 1.D.
badges. Standard manual and electric models

Our New
NASDAG Symbol

BHIV

(Beehive)

BEEHIVE INTERNATIONAL

870 West 2600 South » Box 25668 ¢ Salt Lake City, Utah 84125
* Phone (B01) 972-86000 «

or special configurations in

OEM quantities. Send today for

brochure giving details.
WRIGHT LINE INC. 160 Gold Star Blvd., Worcester, Mass. 01606
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companies, and similar businesses. As
many as 56 3070A terminals can be
connected to HP’s new 1000 system via
a single twisted pair cable. The 3070A
is priced at $1,308 in quantities of 10,
and the 3071A slightly lower at $1,143
in the same quantity. Deliveries begin
this month. HEWLETT-PACKARD CO.,
Palo Alto, Calif.
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Microprocessor Development
The pms is a complete hardware/ soft-

ware tool for developing software
packages to implement on the popular
Motorola 6800 microprocessor. In-
cluded is a model 7002A dual drive

|
a

DynaTermDisk, 8K of random access
memory expandable to 64K, a virtual
memory editor, and two RS-232C ports
for interfacing a terminal and line
printer. The standard software includes

a file management system having one
file director per diskette. File names
can be up to 12 characters long, op-
tionally preceded by a diskette drive
unit number. An absolute assembler
and symbolic debugging package is
also included. Symbolic tracing is pro-
vided in both the local and global
sense. Utilities available include an 1/0
data formatting package and a 12-digit
floating point math package. Applica-
tion packages include mailing list prep-
aration and data entry/verification
routines. The DMs Microcomputer
System sells for $4,995. DYNALOGIC
CORP., LTD., Ottawa, Canada.
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8080 Floating Point
The External Processing Unit (EPU)

plugs directly into microprocessor sys-
tems based on the Intel 8080 chip,
which includes offerings by Altair and

Imsai. The EPU handles add, subtract, .

multiply, divide, 1/0 conversion, load
store, and error handling procedures.
Additional RoMs can be added for per-
forming sine, cosine, tangent, decimal
and natural logs and antilogs, arc-tan-
gent, square-root, and constants. The
execution times are somewhat less than
the equivalent 8080 software, but what
counts is the fact that not as much of
that precious commodity called storage
is required for the computations. The

EPU comes in kit form and is priced at
$350. LINKER/WOLF, Beverly Hills,
Calif.
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Computer Alarm
If 70% of the work force is to be

computer dependent by 1985 (and
that’s what the U.S. Government Gen-
eral Accounting Office tells us), then
some work has to be done so that when
all the computers go down, we won’t
have an unemployment rate higher
than during the Great Depression. This
manufacturer offers a simple solution:
rather than rigging up duplicate com-
puters, simply install an alarm that tor-
ments the operator into taking correc-
tive action. (This assumes that we still
have computer operators in another 10
years.)

It is true that operators tend to wear
a lot of hats, particularly in smaller or-
ganizations, and the Sentry/360 alarm
can apprise him of an idle situation on
the cpu that he can easily correct. The
Sentry/ 360 attaches to all 1BM 360 and
370 equipment and ranges in price
from $1-3K. cru, Cleveland, Ohio.
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APO gives you more of what

you bought VS

You bought VS for greater
flexibility and less dependence
on resources such as core.
But, what did you really get?
At certain times, you get
excessive paging, high CPU
usage, as well as poor through-
put and response time.
The cure is easy.
APO optimizes your
working sets. That
means you use less core.
You also reduce your paging load
which means there is less use of
VS resources.

=

for. Automatically.

expect improvements in paging
as great as 91%.

Information about APO is

available in writing or over the
phone. Get one or the other when

you contact us. Boole & Babbage

Inc., 850 Stewart Drive,
Sunnyvale, CA 94086;
(408) 735-9550. Outside
California dial toll free
800-538-1872.

i - O - -

Dear Charlie: 'm
ready. |needthewhole
APO story. Send me
the facts before my VS
system gets the better

Boole &
Babbage

-——--------1

1

1

L]

1

]

of me :

APO does it all. ' ]
« APO automatically re- Name Title i
structures programs including Company i
for optimum paging sorts, compilers, 1 Steet '
without requiring the pur- TP programs and your City State Zip !
Telephone My System :

own proprietary programs.
« APO really works. You can ex-
CIRCLE 102 ON READER CARD

chase of any hardware.
« APO works on all programs,
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software & services

Updates

Informatics Inc. regularly surveys
the approximately 1,000 users of
its MARK 1V programming system.
This year the company was kind
enough to share the results of
the survey with us, and there are
some interesting little tidbits
in the results. Informatics must
be doing something right with its
users--it achieved a 43 percent
return on the questionnaires,
which is extremely high.

The number of installations
planning to operate in an on-line
telecommunications mode increased
from 60 percent in 1973 to 96 per-
cent at the end of 1975 (when the
survey was taken). Most users
felt that data base technology had
made a significant impact on their
data base operations and felt that
the change to data base processing
was far more significant than just
an exchange of one access method
for another. The top five data
base applications, worldwide, were
personnel, inventory control,
management information, order
entry/billing, and programs
classified as ad hoc retrieval/-
reporting. 91 percent of the
respondents with data base appli-
cations use outside data base
management products, the rest use
in-house developed methods.

Chalk one up for Honeywell: With
the battle shaping up in many in-
stallations over the philosophy
of whether to go 'relational" or
stay with the traditional "net-
work" approach, Honeywell has
announced that its Multics Data
Base Manager (MDBM) is now avail-
able commercially, and MDBM
supports both approaches.

Hundreds of microcomputer programs
are now available for Intel
Corp.'s microcomputer line--from
the old 4004 and 4040 4-bit chips
to the newer 8008 and 8080 models
through a new and expanded user's
library. INSITE (INtel Software
Index and Technology Exchange)
contains over 300 programs for
the machines, complete with list-
-ings up to three pages long. A
one year membership in the
library is free to persons who
contribute acceptable programs.

A prepaid "handling" fee of $15
is charged for each tape. New
members will receive five free
source tapes of their choice when
registering. Among-the programs
are two BASIC compilers, one for
paper tape based systems, the
other for disc systems, that
operate on the 8080A micro.
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Data Entry/Management

Data General has announced a new
model in its Eclipse line of 16-bit
minis called the Eclipse C/330, the C
standing for Commercial. As impres-
sive as the new hardware is (up to
512K bytes of memory—the original
limit on the 1BM 360/65), it’s a clever
little package called Idea (for interac-
tive data entry and access) that will
probably make the system really move.
The intent is to provide a facility for
easy creation and maintenance of data
entry/access and data base inquiry/re-
sponse programs in multiterminal,
transaction-driven applications. The
Idea software consists of a screen for-
mat generator for free-form format
design, a compiler for specifying field
processing, and an on-line multiter-
minal monitor for controlling up to 16
crt terminals. The Idea compiler allows
users to specify how data fields defined
with the screen format generator are to
be processed. The compiler contains
more than 40 English-like processing
instructions, including add, subtract,
multiply, divide, move, .compare,
branch on condition, 1/0, and file
handling, giving the program access to
the INFos data base-oriented file man-
agement system. You can also get ANSI-
74 coBoL and RPG I1 on the new sys-
tem. All 16 terminals can be working
on the same, or different, applications
simultaneously. A 16 terminal system
with the new Eclipse C/330 cpu and
384K bytes of core memory, two 92
megabyte disc drives, a magnetic tape
subsystem, 600 1pm printer, com-

munications chassis and multiplexors, .

terminal printer, 16 crt terminals, the
operating system (RDOS), INFOS, Idea,
COBOL, RPG II, and remote job entry
support is priced at $230K. DATA
GENERAL CORP., Southboro, Mass.

FOR DATA CIRCLE 217 ON READER CARD

Intelligent CICS Dumps
With more and more applications be-

ing implemented under 1BM’s Custom-
er Information and Control System
(cics), this vendor has developed a
faster means of finding out “what went
wrong” when the cics portion of the
system crashes. This should help both
production and test environments. The
tool is a dump, but not one that just
dumps out hexadecimal memory rep-
resentations, but goes several steps fur-
ther in interpreting control blocks, bit
masks, identifying the control program
in which the ABEND occurred, provid-
ing sorted trace tables by task, and

providing  interpreted tract table en-
tries, such as “Storage Control Get-
main issued at C23104 by task 0101
for 100 bytes acquired at E4320.” The
program is automatically implemented
when the ABEND occurs. Reports are
generated on the system local printer.
The cics Dump Analyzer is another of
those packages that would seem to pay
for itself even if only used several times
a month considering its rental price of
$165/month ($175 for vs versions.)
COMMERCIAL SOFTWARE, INC., New
York, N.Y.
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Text Editing

The addition of “proximity searching”
to the INQUIRE data base management -
system turns it into quite another type
of product—resembling, as much as
anything on the market, the much la-
mented (by the U.S. Justice Dept.) mag-
nificent document indexing system that
Control Data developed to manage its
suit against IBM several years ago, be-
fore the suit was settled out of court.

- As one might expect, the first uses
for the proximity searching option will
be among lawyers, and the system was
just recently shown to the Federal Bar
Association. What it allows one to do
is search for strings of words or
phrases buried in untold documents,
trial transcripts, depositions, memo-
randa, abstracts, etc. An English-like
command language allows one for ex-
ample to “find all the instances of a
witness saying: “You've got to be out
of your mind! > Users can locate doc-
uments that contain one or more
words within the same field or same
sentence, within a specified number of
words or sentences of each other, and
in a specified order. The contents of
both text fields and other fixed or vari-
able fields, as well as optionally as-
signed index terms, can be searched by
the same command, and, once the de-
sired documents have been located, the
user has full control over formatting
and printing the entire document or
any portion of it. ,

INQUIRE and the proximity search-
ing option operate under any IBM sys-
tem equipped with cics or Tso, and
both crt and hardcopy terminals are
supported. INQUIRE is priced starting at
$39,500; a comprehensive text process-
ing package, of which proximity
searching is a part is $16,500. The new
feature alone is priced at $9,500.
INFODATA SYSTEMS INC., Falls Church,
Va.
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By Don Trinite, EDP Audit Manager
Montgomery Ward & Company
Chicago, Illinois

“MARK 1V is the only tool we use
for mechanized auditing — it’s that
versatile,

“Its use is nationwide, covering the
home office, all five regions involving
9 catalog houses, 475 retail stores, 20
credit service and operating centers,
our national service center and about
110,000 employees.

“We’ve used it for everything from
credit reporting to freight claims
analysis. We audit payroll with it,
retail merchandising work, analysis of
customer order status, stock records,

retirement/profit sharing, managers’

compensation, analysis of deferred
income on service contract sales,
catalog work — ‘there are some 54
audit analysis procedures right now,
and more on the way.

“Our savings in time and effort are
substantial. Before we got MARK IV
in 1971, our summary of activities
involved 100 different manual reports.
MARK 1V now lets us do the job with
seven.

‘A typical program has master files,
cycle-to-date files (which contain the

informatics inc Q

Informatics Inc. System Products
21050 Vanowen St., Canoga Park, Calif. 91304

Offices in Atlanta, Chicago, Dallas, Los Angeles

Viontgomery Ward

Wraps up Audit Paclkage

with MARK 1V*

transactions) and suspense files. In
credit, for example, we determine
what would be exception-type data
that an auditor should investigate — a
listing of accounts with balances of X
number of dollars or that are one
month delinquent, or both. We list
these in account-number sequence for
the cycle being audited. With just one
pass of the files we create 16
exception-type reports, which are sent
to field auditors when they’re going to
audit one of our credit service centers.

“We handle payroll system audits
the same way. When we receive a
request, we submit the job with a
cataloged request as a remote test. The
output comes to us, and we relay it to
the field.

“When our outside auditors asked
internal audit to verify accrued vaca-
tion cost reserve, we used MARK IV
for parallel testing and simulation.
They wanted this as an independent
verification of the payroll system.
Now we can quickly and easily tell, by
location, which of our 110,000 em-
ployees gets how many weeks — and
how much it’s going to cost.

“QOur future plans for MARK IV
call for complete audits of locations
which are on mechanized systems. For

©)

example, we’ll set up an EDP auditor
and a field auditor team to put
together an audit program for metro
warehouses.

“We’ve come to expect this kind of
forward mobility with MARK IV, but
ease of programming is what I like
best. It makes all the other good things
better.”

WHAT IS MARK IV?

MARK IV is the most versatile and
widely used software product in the
world for application implementation,
data management and information
processing. Six powerful models
(prices start at $12,000) are in daily
use on IBM 360/370, Univac 70/90,
Siemens 4004 and Amdahl 470 equip-
ment at 1,000 sites in 42 countries.
Programs in MARK IV require only
about 1/10 the statements of Cobol.
Users say no other system offers the
power, flexibility and simplicity of
MARK IV.

WRITE TODAY FOR THE MARK 1V
i AUDITOR INFORMATION PACKET

Informatics Inc. System Products Dept. A4

New York, Washington, D.C., Toronto, Canada 21050 Vanowen St., Canoga Park, Calif. 91304
Informatics S.A. Geneva, Switzerland
267, route de Meyrin, CH 1217 Meyrin 2 Name

London, Paris, Dusseldorf,

Copenhagen, Stockholm Title/Position
Computer Applications Co., (CAC) Ltd.

Chiyoda-ku, Tokyo, 101 Japan Firm Dept.
Datec Pty. Ltd. Australia
Sydney, Melbourne, Brisbane Address,
Systems Programming (Pty.) Ltd.
Johannesburg, South Africa City State Zip
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Software
Design
Engineers

Florida Opportunity/in Power Systems
or Pipeline Control

Harris Controls, a Division of Harris Corporation, is a major supplier of
computer centered supervisory control and digital data acquisition sys-
tems for the Electric Utilities and Pipeline Industries. We‘re on the move,
with increasing domestic and foreign business.

Positions are available for Software Engineers with a minimum of two
years experience in real-time computer control applications. Engineering
or computer science degree systems are preferred. These positions offer
a wide variety of duties including customization of standard products for
use in real-time specific applications, enhanced applications development,
marketing support and development of new control algorithms and strat-
egy. Experience with realtime assembly language and scientific FORTRAN
is required.

Please direct resume in confidence to:

R. W. UNDERILL
HARRIS

UL

P. O. Box 430, Melbourne, Florida 32901

COMMUNICATIONS AND
INFORMATION HANDUNG

An Equal Opportunity Employer,
M/F & Handicapped

5w
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Terminal Systems Division—Cambridge
Cambridge, Ohio

PROGRAMMER ANALYST

The prime responsibility is to design and maintain assembly coded commu-
nications drivers and interfaces on a minicomputer-based, real-time point-
of-sale terminal system,. Additional exposure will be in the design and main-
tenance of executive and 1/O driver software for the mini-system, and to
study and implement main frame network philosophies for customers with
other manufacturers’ CPU’s. You will design and maintain Processor-to-
Processor Communications software to provide the means to connect multi-
minis in real-time as well as study SDLC implications and participate in
SDL? software development for the minis and IBM-Btam central develop-
ment.

A degree and 3-7 years solid software experience or equivalent applicable
professional experience will qualify.

“SR. SOFTWARE ENGINEER

This position involves interpreting system specifications and developing
software specifications for a POS Terminal Controller. In addition, this per-
son will also design and implement system software required to achieve POS
controller performance goals.

5 years experience with micro/ miniprocessors and real-time programming.
In addition, a BS and MS in Math or Computer Science.

We invite you to respond as soon as practical.

Robert W. Donovan
Terminal Systems Division——Cambridge
NCR Corporation
Cambridge, Ohio 43725
614/439-0398

An Equal Opportunity Employer
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Simulation Language
The Advanced Continuous Simula-
tion Language (AcsL but pronounced
“axle”) is designed for modeling the
behavior of continuous systems de-
scribed by time dependent, non-linear
differential equations or transfer func-
tions. Typical applications include con-
trol system design, missile and aircraft
simulation, or fiuid flow/heat transfer
analyses. The developers have had con-
siderable success marketing ACsL to the
U.S. Government (Dept. of Com-
merce, White Sands Missile Range, and
the Naval Air Defense Center) and
think that there should be even more
potential users in the private sector.
The basic structure of AcsL follows
the 1967 scs Committee on Continuous
Simulation Languages specification,
but with the addition of a run-time
interpreter that allows on-line interac-
tion with the model. Integration of the
differential equations is selectable be-
tween a number of algorithms of
different order and of variable or fixed
step size. Gear’s implicit integration
algorithm is included for fast solution
of stiff systems. Standard simulation
operators are provided such as variable
time delay, dead zone, backlash, or
quantization. Any system or user de-
fined FORTRAN function or subroutine
can be used to allow access to local
library routines. Printer plot output is
standard, but line plots can be obtained
in place of, or at the same time, provid-
ing you have a CalComp or Houston
Instruments plotter. On-line plots can
be obtained through Tektronix or Zeta
Research terminals. ACSL can run on
cpc 6000/7000 series machines, Uni-
vac 1108s, 1BM 360/370s, and SEL
3255 machines, AcsL is priced at
$9,500. MITCHELL AND GAUTHIER ASSO-
CIATES, Concord, Mass.
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Microcomputer Software
One of the few problems that micro-

computer users have suffered with has
been the lack of a resident compiler for
building software packages. That’s all
changed now—at least if you own one
of the “industry standard” microcom-
puters, the 8080, sBc 80, and other
8080A chip-based systems manufac-
tured by Intel. PL/M, “which looks like
pPL/1 from about five feet away” ac-
cording to an Intel source, is similar to
PL/1 but is not a subset of it, even
though the control structures are the
same. The high level language can now
be compiled into relocatable object
code modules, and the modules joined
together to form software systems. A
floppy disc and 64K words (8-bit)
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Programming Method

One of the heavyweights of the Euro-
pean interest in structured program-
ming techniques, Michael Jackson, has
come up with a new programming
methodology that is said to supersede
structured design and 1BM’s improved
programming technology techniques.
The new methodology has been tried
out on more than 500 companies in
Europe and is now being taught in the
U.S. The emphasis in Jackson’s meth-
od is an intensive analysis of the re-
quirement specification data. The

methodology is said to then enforce
precise, one-to-one correspondence be-
tween the problem data structure and
the final program structure. Program
designs are independent of hardware
and programming languages. Rules are
provided for coding in coBoL, PL/1
and other high and low level languages.

The course takes two weeks time
and is available in most major U.S.
cities, at the vendor’s offices, and can
also be taught on-site. The cost of
training varies from around $800 per
person for 15 programmers to less than

$100 per head for large staffs.
INFOTECH INTERNATIONAL, Pasadena,
Calif.
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words are required to support the PL/ M
resident compiler. It’s priced at $975.
Included with the compiler is a new
diskette-based operating system called
ISIS-II. ISIS-II contains a macro assem-
bler, linker, locater, and library man-
ager. A text editor with string search,
substitution, insertion and deletion
commands is included. 151s-1I interfaces
with the System Monitor which con-
tains diagnostic aids and peripheral
driver routines. INTEL CORP., Santa
Clara, Calif.
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Microprocessor Compiler

This company managed to announce a
resident compiler for the Intel 8080
microprocessor system before Intel
did, but this one is for a subset of
FORTRAN and it’s called FORT/80. The
great advantage of having a resident
compiler is not having to rely on rel-
atively expensive outside time-sharing
services for developing programs. Cur-
rently only single- and double-byte in-
teger arithmetic is supported, but an
1BM-standard floating-point package
should be available by the time you're
reading this. You'll need 16K of mem-
ory, 1/0 drivers for console and listing
devices, and $750. The software is sup-
plied in your choice of diskette, paper
tape, or PROM form. A reference and a
user’s manual is included. UNIFIED
TECHNOLOGIES INC., Islington, Ontario,
Canada.
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Library Retrieval

Perhaps the Jet Propulsion Labora-
tory, which played such a major part
in the fabulously successful Mars mis-
sions earlier this year, also knows a
thing or two about information re-
trieval in a library. The system they
developed is now available for access-
ing books and documents by a num-
ber of data elements: subject, title,
authors/ editors, source, contract num-
ber, or report numbers. The Library
Information Retrieval System (LIRS)
can also report a library’s holdings in
terms of these elements. The system
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also retrieves bibliographic citations on
specific subjects by using a logical
search. To reduce processing time, the
preceding year’s data is retired to a
history file at the end of each calendar
year. Updates of the current year’s re-
cords are provided on a monthly basis.
The program is set up for running on a
370/158 under os/vs2, and the maxi-
mum amount of memory required is
150K bytes. Seven tape drives and a
disc storage unit are also required, but
we've never seen a 158 without them.
The batch mode program is priced at
$610; documentation is an additional
$16. cosmic, University of Georgia,
Athens, Ga.
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Intelligent OS Dumps
MINIDUMP 3, available to 1BM 360/370

users of os and 0s/vs (MFT, MVT, vsl,
svs, and Mvs), is a general-purpose
ABEND processor incorporating “intelli-
gent” program dump coding. MINI-
DpUMP 3 produces a continuum of
dumps on a completion code basis
ranging from no dump at all to a com-
plete dump of storage, and a one page
report on the immediate cause of pro-
gram failure and a summary of condi-
tions at termination. Each dump can
either include or exclude the following
components: a formatted display of the
1/0 control blocks for each open data
set; a formatted display of the pL/ 1 call
structure and of 1Ms control blocks;
the system control blocks; all or part of
the active user load module; the user
subpools O-127 and 251/252; the ar-
eas around the program status word
address or pointed to by the last (ac-
tual or attempted) instruction; the ar-
eas around a wider range of addresses,
including areas pointed to by the regis-
ters; and all or part of the system nu-
cleus, formatted. Including documenta-
tion, MINIDUMP 3 is priced at $2,460
for os systems, $2,920 for vs systems,
with an additional $940 charge for the
1MS debug option. DATA SERVICES CORP.
OF AMERICA, Arlington, Va.
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1976
Computer
Salary
Survey!

Digest of
Cogv'v’l?)uler Opportunities

Send for your
free copy today!

Do you know how much money
your colleagues earn for performing
the same duties you perform?

Do you know which computer skills
are most lucrative and what you
can do to gain them? Do you

know the "six steps’’ needed to
become MI Director?

Source Edp does. And we'll

share what we know with you. Our
tenth annual salary survey and-
career planning guide, “The Next
Step', is now available without
charge. This comprehensive study
provides an in-depth analysis of
the strategies and techniques you
can employ right now to maximize
long-term career development.
You'll also receive our latest
“Digest of Computer Opportunities”
describing specific career open-
ings currently available within our
client organizations nationwide. Just
fill out the reader service card and
we'll'send you your copies
absolutely free. Or write:

Source Edp Corporate Headquarters
100 South Wacker Drive

Chicago, lllinois 60606

(P.S. Be sure to use home address
and indicate position titte).

source <:edp

Regional Offices:

Atlanta 404/325-8370
Boston 617/237-3120
Chlcaf;o 312/782-0857
Cleveland 216/771-2070
Dallas 214/638-4080
Detroit 313/352-6520
Fort Worth 817/338-9300
Houston 713/626-8705
lrvine, CA 714/833-1730
Kansas City 816/474-3393
Los Angeles 213/386-5500
Minneapolis 612/544-3600
NJ-NY 201/687-8700
New Orleans 504/561-6000
Northfield, IL 312/446-8395
Oak Brook, IL 312/986-0422
Palo Alto 415/328-7155
Philadelphia 215/665-1717
San Francisco 415/434-2410
St. Louis 314/862-3800
Washington, DC 703/790-5610
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letters

(Continued from page 8)

affected parties, to inhibit the latter as
much as possible.

The micro and mini explosion is
about to burst. Let’s hope it blows
away some of the guff from the central
computer utilities.

PAUL ScHICK
University of Wisconsin
Madison, Wisconsin

Some “wicked” questions
Several analogies to “wicked” aspects

of software design came to mind from

Peters’ and Tripp’s article (“Is Soft-
ware Design ‘Wicked'?” May, p. 127).
These analogies generated some ques-
tions:

1. There is no intrinsic stopping rule
in the evaluation of a position in
checkers or chess; could the evaluation
strategies used in chess and checker
playing programs be applied to soft-
ware design?

2. Were a software evaluation func-
tion to be expressed mathematically, it
would probably be a hypersurface with
numerous saddle points, plus a few
local minima and maxima. I suppose
that methods exist to find a global
maximum if one exists, or to discover
that it doesn’t; could any of the strate-

SOFTWARE DESIGN

CHALLENGES
__THAT HAVE TEETHI__

Major real-time software systems design and development projects
require key individuals, preferably with a background in military
systems.

Our client, one of the nation’s largest and most prestigious equip-
ment and systems innovators, is looking for professionals with out-
standing technical credentials in the field of complex real-time soft-
ware systems; ideally command and control, weapons, radar and
communications. A background in some of these areas will be
considered: Software Simulation Design; Data Base Management;
Intelligence Software; Software Project Management; Command &
Decision Definition and Design; Radar Software; Weapons, Missile
Simulation; Operating System Software Development; Structured
Programming; Micro Programming Systems; Computer Systems
Architecture; Weapon System Software; Real-time Software Design;
New Business Acquisition; Radar and Communications System
Programming; Real-time Executive System Design; Interactive Data
Reduction Systems; Configuration Control. If you have a successful
background in some of these areas, we can offer long term career
opportunities that include attractive immediate rewards, and extra-
ordinary advancement potential. These ARE immediate openings.
Please rush your reply, in complete confidence to:

6845 EIm Street, McLean, Virginia 22101
U.S. CITIZENSHIP REQUIRED
Representing an Equal Opportunity Employer M/F/H

R R

BS ..

_w_,,_,»—s..ﬂu_w ASSOCIATES ”_: _—=
- ~v»-~'~~~ __,s\ & O e, ! ’ﬁ”

bt ,f~—:»~..

DL

BUT YOUR BYTES WILL BE
THE ONES THAT ACHIEVE
TECHNOLOGICAL
BREAKTHROUGH!
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gies used in such methods help in eval-
uation of a design?

3. The problem of decomposing an
activity into functions is the same as
designing a classification system; what
strategies (if any) are used in such a
process?

4. The authors’ description of the
design process as “iterative” is slightly
inaccurate; “recursive” is better. My
vague question is, then: Could any of
the strategies used in programs with
recursively called routines be applied
to the software design process, espe-
cially their stopping rules? -

MATHEW B. BARKLEY, JR.
Software Associates
Houston, Texas

Codasyl-type DBMS .
In the recent DATAMATION review of

data base management system tech-
nology (April) and in a published
letter from Mr., Harvey Duhon (July,
p. 8), the impression is given (or stated
explicitly in Mr. Duhon’s case). that
oMs, marketed by Cullinane Corp. is a
CODASYL-type DBMs, “and as such is
the only pBMs of its kind running on
1BM hardware.” We at the Univ. of
Florida have developed a CODASYL-
compatible system entirely in machine-
independent ANs coBoL which has
been running on IBM equipment as
well as numerous other main-frames
for more than six months. Because this
CODASYL-type DBMS is expressly de-
signed to be transportable, it repre-
sents a significant advance in free-
ing the user from hardware depen-
dence. AIM (Automated Information
Management) system is currently
available from and supported by the
Univ. of Florida.
MICHAEL J. SMITH
Assistant Professor
Department of Computer and
Information Sciences
University of Florida
Gainesville, Florida

Perversions in language

It is probably too late to halt yet
another perversion of natural language
(English) of which the computing in-
dustry has been all too guilty. How-
ever, this misuse grates more than any
before it.

Advertisements advise us “The Disk-
ette—a Fantastic Recording Media!”—
perhaps more fantastic than we realize
when a singular diskette becomes plural
media. Media is the plural of medium,
and the diskette is a fine recording
medium.

VAN WHITIS

Manager, Software Development
BNR Inc.

Palo Alto, California &
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We asked
Control Data

1o help us cut
the cost of
construction
projects
on five

e

did |
7  With powerful, versatile
- CDC° CYBER 170 Computer
‘ Systems that manage
business and engineering
data, through our worldwide

network of more than
100 terminals.

skDetails on request. Call CDC collect (612)
853-7600 for Fluor Corporation System
Summary. Or write Control Data Corpora-
tion, Box 1980, Twin Cities Airport, St.
Paul, MN 55111.

@ D CONTROL DATA
CORPORATION
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SOFTWARE
MARKETPLACE

Dynamic Scheduling
and Envirenmental Contrel System

DYNAMAT Lets You Do All This

Internal/External Scheduling
Update Reporting

Systems Action Trace
Interactive or Batch Mode

PLUS DYNAMAT
Stimulates computer environment
Edits input
Verifies data integrity
Maintains data base

Use COBOL and ALC Languages for the IBM 360.

Send Your order now to

m National Technical Information Service
U.S. DEPARTMENT OF COMMERCE
Springfield, Va. 22161

For DYNAMAT Order AD/A-027 780/CPS. $600
North American continent (8750 outside N.A.)

And for more information on computer products call

Frank Leibsly, (301) 557-4763

DISK UTILITY SYSTEM

Referred to by DATAPRO as “among the best
liked software products in the EDP industry,”
the success and satisfaction of this product
is clearly evidenced by more than 2,500 instal-
lations to date. The product provides users
with a fast, reliable and easy to use means
of backing up or copying disk files (including
libraries) and data bases, either to tape or
disk and time savings. In general, the pro-
grams can dump multiple disk volumes and/
or files of different organizational structure
to tape, can selectively restore any file or vol-
ume dumped to tape and can copy complete
volumes and/or files from disk to disk.

. Features of the product include full verifica-
tion of data, self relocation for running in any
or all partitions, ISAM reorganizations and re-
blocking VSAM support, device independence
among all IBM supported disk devices and
equivalents, self adaptation to core and chan-
nel configurations, simple format parameter
card input and library backup, condense and
reorganize capabilities including selective
bookname restore offer considerable operation
convenience and time savings.

Operating Software Packages

Westinghouse Electric Corporation
2040 Ardmore Boulevard

Pittsburgh, Pa. 15221
(412) 256-5583
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To build cost-justified
information systems that satisfy
user requirements, use

SDM-70

The practical, top-down approach
to creating information systems,
SDM-70 provides a complete set of
guidelines (planning, estimating,
methods, and documentation) to
perform the entire systems life-cycle
process ... simply and effectively.
Best of all, SDM-70 costs $1,000's
less than other alternatives.

@A tlantic Software Inc.

5th & Chestnut Sts.
Philadelphia, PA 19106
(215) 922-7500

PERSONNEL SYSTEMS

From the HRM Information Systems people at
BENEFACTS :

PERS 15: Applicant Flow System for better
control and compliance

PERS 35: Position Control System for better
administration of authorized man-
power strength and structure

PERS 55: Career Planning and Deve!ophj‘gm
System for increasing the value and

!

productivity of human resources-

PERS 75: Complete Employee Information
(HRM) System T
modular, adaptable, and flexible for
streamlined Record Keeping Salary
and Benefit Administration,
Compliance with EEO and ERISA
and management reporting

They stand alone or work together to help you run
your business better.
BENEFACTS INC.
300 E. Joppa Road
Towson, Maryland 21204
301-296-5500
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To meet (or beat) deadlines,
to handle user requests,
to stay within budget, use

PC-70

The automated system that helps
you manage people and projects
effectively, PC-70 is applicable to
virtually any type of project or
project-oriented group, including .
DP, engineering, R&D, legal, facil-
ities planning, maintenance, and
construction. Simple, powerful and
economical, PC-70 is today’s
leading project/resource manage-
ment system, with over 300 clients

- worldwide.

@- Atlantic Software Inc.

5th & Chestnut Sts.
Philadelphia, PA 19106 / (215) 922-7500
Europe: Tecsi Software, Paris / 225-86-83
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WESTI TP-INTERFACE

The Westinghouse Teleprocessing Interface
System provides a low cost, low overhead,
easy-to-use interface for local/remote 2260/
3270 type display terminals operating in a
DOS or DOS/VS environment.

The monitor portion of the system manages
all terminals, application programs, user core
areas, disk work space, display screen files,
user work areas and handles all error correc-
tion. The system can control up to 255 ter-
minal devices and application programs and
operates in a single terminal environment,
multi-terminal mode enabling many terminals
to communicate with the same application
simultaneously or in a special multi-copy
mode. . ) R

Special functions included in the monitor
are high speed roll-in/roll-out, data base inde-
pendence, the ability to run as a subtask, en-
queueing, logging, and a collection of sup-
portive utilities, The monitor itself can be
generated to operate in as little as 2K of real
core on a virtual system.

Operating Software Packages
Westinghouse Electric Corporation
2040 Ardmore Boulevard

Pittsburgh, Pa. 15221
(412) 256-5583
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CYBORG
PAYROLL SYSTEM

The CYBORG PAYROLL/PERSONNEL SYSTEM
handies multiple companies with hundreds of
separate earnings and deductions. The ex-
pandable data base design allows each user
to add, edit and report on as many new figlds
as required without any reprogramming.
CYBORG provides a complete payroll system
with all states, city and county taxes and
complete audit and accounting reports.
CYBORG has automatic check reconciliation,
historical reporting, labor reports, including
budget to actual comparisons with dollar and
variance differences. The CYBORG REPORT
LANGUAGE allows for the creation of special
reports or output files (card tape or disk) to
meet your unique requirements without re-
programming. The system is written entirely
in ANS COBOL and will operate efficiently in
52K.

Cyborg Systems

2 N. Riverside Plaza, Suite 2400
Chicago, Ill. 60606, (312) 420-8555

JOB ACCOUNTING

The Westinghouse Job_Monitor is a low cost
accounting system designed to inform you on
a daily basis how your computer is being used
and how to make better use of the system'’s re-
sources. Job Accounting information for DOS,
DOS/VS, and/or POWERYVS is captured and
put into comprehensive reports which provide
systems, operations, and management person-
nel with the following information: (1) chrono-
logical reports showing daily activity of job
streams, (2) Daily partition utilization, (3)
CPU hourly activity, (4) Graphic analyses of
overload conditions and machine and device
availability, (5) Start 1/O by device, paging by
job and resource usage summaries, (6) 30-day
statistical summaries, and (7) POWER/VS sta-
tistics by day and job for users of POWER/VS
Accounting. The complete package is provided
requiring no special education or program-.
ming costs and no dedication of hardware
units. One time charge for purchase and free
trial available.

Operating Software Packages
Westinghouse Electric Corporation
2040 Ardmore Boulevard

Pittsburgh, Pa. 15221
(412) 256-5583
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RPG/RPGII TO COBOL

Package accepts Sys/3 RPGIlI, MOD 20 DPS
RPG, 360/370 DOS and OS 'RPG and can
produce either DOS or OS ANS CcoBOL, In-
herent functions such as Match Record,
Chaining, Subscripting, as well as Table Han'
dling are converted by the system. A cross-
reference worksheet “of the original RPG
statements aligned with the resulting COBOL
is produced. Dataware offers 2 service forms:"
Clean Compile and Full {mplementation.
Lease and License are also available,

We also have translators for:
Autocoder/SPS-To-COBOL
Easycoder/Tran-To-COBOL
BAL/ALC-To-COBOL
PL/1-To-COBOL
Autocoder (7070)-To-COBOL
COBOL-To-COBOL
RPG/RPGII-To-PL/1

DATAWARE INC.

495 Delaware St., Tonawanda, N.Y, 14150
(716) 695-1412

Get the famous
MMS General Ledger
and Financial
Reporting Systems

or Payables, Receivables,
Payroll, Net Change MRP

e Over 500 Users

® 90 Fortune's 500 Companies
® Automatic Budget Generation
e Cost Accounting

e Exception/Variance Reporting
o Statistical Accounting

® Graphics . and more

S OIGIWARIE
TN RN T OINATL,

Eim Square. Andover. Mass. 01810 (617) 475-5040

New York (914) 332-0040 Chicago (312) 729-7410

San Diego (714) 292-9833  Toronto (416) 862-0521

Philadelphia (302) 995-7101 Dallas (214) 233-5856
. Washington, D.C. (301) 770-6460
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AUTOCODER-TO-COBOL

The system converts source Autocoder (1401,
1440, 1410, 7010, and SPS) to ANS COBOL
(DOS or 0S). The converter uses a unique
method to examine and interpret source code
before producing COBOL. Converter features
are:

o HANDLES COMPLEX LOGIC CODE; USER
MACROS, INDEXING AND CHAINING

e LISTING OF THE OUTPUT COBOL VS
SOURCE STATEMENTS (SIDE-BY-SIDE)

» SOURCE NAMES & COMMENTS ARE PART
OF THE COBOL PROGRAM

o PROVIDES 90%+-+ SOURCE CONVERSION

Dataware offers 2 service forms: Clean Com-

pile and Full Implementation. License and

Lease are also available,

o

@

DATAWARE INC.

495 Delaware St., Tonawanda, N.Y. 14150
(716) 695-1412

MATHEMATICA INVITES YOU TO
A SEMINAR ON

AN INTEGRATED FAMILY
OF DATA BASE SYSTEMS

San Francisco, Hyatt Regency Hotel November 9
Buffalo, New York, Executive Motor Inn November 16
Tarrytown, New York, Tarrytown Hilton November 30
Chicago, Sheraton O’Hare Inn December 7

For additional information contact:

MATHEMATICA PRODUCTS GROUP
P. 0. Box 2392
(609) 799-2600
Or Circle 133 On Reader Card

DATAPRODUCTS
OFF-LINE

PRINTER SYSTEM
1333 LPM

*9500

1403-N1 SPEED AT 20%
OF THE COST!

AMERICAN USED COMPUTER

RPORATIO

617-261-1100

P.O.Box 68, Kenmore Stahon,c’ Yorow
Boston, MA 02215 Al
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RPG Il SYSTEMS

® ACCOUNTS RECEIVABLE
@ GENERAL LEDGER

® PAYROLL

® INVENTORY

® UTILITY BILLING

® COMPUTER JOB ACCT'G

® LINE GRAPH, LETTERS, MEMBER
LISTING, CREDIT UNION, OTHER

Multicompany Systems With Both User and
Systems Documentation Comprehensive Sys-
tems at Modest Prices

Bancroft Computer Systems
P.O. Box 1533, Dept. D
West Monroe, La. 71291
(318) 388-2236
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([ TIME SHARING

SALESPERSON

San Froncisco, Mountain View, San Diego, Denver
——

You Furnish:

1. Applications Experience in Financial Analysis,
Accounting, Engineering or Manufacturing.

2. Programming SkiHs in BASIC, FORTRAN, Etc.

3. Education-—A Degree or Two.

4. Aggressive Sales Oriented Personality.

—

We Furnish:

1. Heavy Incentives (Typical 20-40K})

2. Stock Option.

3. Highly Competitive Time Sharing Service.

4. Software Packages — Legal and Professional
Data Collection/Billing/Receivables, A/R, A/P,
tedger, Payroll, Order Processing, Inventory
Control, Manufacturing Systems.

R.A.LR., INC.

San Fran. M. View
789-5354 9640413 5600712 4558265
W. Frye 4. Seehof F. Valdes R. Leach

San Diogo Denver

TR T T R T T T R R
\

| N J

ter i

MODEL LA36 PRINTER TERMINAL
10-15-30 CHARACTERS PER SECOND
REMOTE OR CONSOLE USE
132 PRINT POSITIONS

$1,645 each

DECscope

VIDEO DISPLAY TERMINAL
MODEL VT50 12 LINES, 80 CHARACTERS

$1,095 each

MODEL VT52 24 LINES, 80 CHARACTERS
NUMERIC PAD o HOLD-SCREEN MODE

SPECIAL FEATURES

$1,795 each

DECprinter|

MODEL LA180 HIGH-SPEED PRINTER
180 CHARACTERS PER SECOND
132 PRINT POSITIONS

$2,795 each

100% EQUITY RENTAL PLAN

DECwriter $150 month
VT50 DECscope 100 month
VT52 DECscope 165 month
DECprinter 260 month

FULL OWNERSHIP AFTER 12 MONTHS

QUANTITY DISCOUNTS
AND LEASE PLANS AVAILABLE

OPTIONAL FEATURES
INSTALLED WITHOUT CHARGE

WE ALSO MARKET ACOUSTIC COUPLERS
AND DIGITAL CASSETTE UNITS

m TRANSNET Corp

2005 ROUTE 22, UNION, N.J. 07083
201-688-7800

CIRCLE 128 ON READER CARD

November, 1976

CIRCLE 135 ON READER CARD

CIRCLE 137 ON READER CARD

191



tp Technical
®| Publishing Company

s S EM Arthur L. Rice, Jr., Chairman of the Board
James B. Tafel, President
Gardner F. Landon, Exec. Vice President
Calverd F. Jucobson, Financial Vice President

and Treasurer

Thomas A. Reynolds, Jr., Secretary
M. Jay Turner, Jr., Director of Circulation

Paul C. Jarvis, Director of Information Services

Grow, expand, advance your Advertising Offices
career with Burroughs

Eastern District Managers

Burroughs is actively staffing a small, motivated team of computer pro- A. Treat Walker, .

fessionals to play a key role in the development of software for business Warren A, Tibbetts: Greenwich, Ct. 06830
minicomputers. Systems software experience or graduate degree in 35 Mason St. (203) 661-5400
computer science required. Prime areas of interest are:

New England District Manager & Vice President

» LANGUAGE DESIGN * GENERATIVE SOFTWARE Warren A. Tibbetts: Manchester, N.H. 03104
« DATA MANAGEMENT + OPERATING SYSTEMS NS Haven R
« TEST SYSTEMS « MICROPROCESSOR DESIGN (603) 625-9498

Our facility is convenient to attractive Ann Arbor and the University of Midwest District Manager

Michigan. We offer an excellent salary and benefits, plus the stability John M. Gleason: Chicago, Ill. 60606
and growth of our highly successful company. For prompt and confiden- 205 W. Wacker Drive
tial evaluation of your credentials, please forward your resume and (312) 346-1026

salary history to: Manager of Professional Employment, Burroughs Cor- Western District M

poration, 41100 Plymouth Road, Plymouth, Michigan 48170. AI:;GEZIQé',s;:i lo:'z%‘:lses, Calif. 90035

an equal opportunity employer male/female 1801 S. La Cienega Blvd.
(213) 559-5111
Jaimes E. Filiatrault: Mountain View, CA 94043
2680 Bayshore Frontage Rd.
» Suite 401
(415) 965-8222
» )

= U.K., Scandinavia, Benelux
Wherever There's Intergroup Communications, Inc.
Business There's Burroughs Wallace K. Ponder, European Director

Paul D, Dimmock, Regional Manager

31 Lyncroft Avenve
CIRCLE 105 ON READER CARD Pinner, Middx, HA5 1JU
England
Tel: (01) 868 9289
Cables: PACOM, Pinner

TERMINAL SYSTEMS DIVISION_DAYTON Germany, Austria, Eastern Europe
DAYTON, OHIO Fritz Taeuber

Soltauer Strasse 85
Our division is actively involved in the design and implementation of 3'3‘4 Lueneburg
financial terminal systems. If you are seeking a “Hands-On Environ- ermany

b . : 3 Tel: (0 41 31) 4 38 49
ment’’ consider the following positions: el ¢ )
France, Switzerland, ltaly, Spain

PROGRAMMER/ SOFTWARE SYSTEMS g;rﬂrdl;ﬂ;arg"e; |
rue Desbordes vaimore
SYSTEMS ANALYST DESIGN 75016 Paris
Knowledge in the areas of micro- Provide technical expertise and France
processors and minicomputers leadership in the areas of real-time Tel: (1) 288 90 22
based on real-time operating terminal control and batch operat- Japan
systems. ing systems. Shigeru Kobayashi
Participate in the design and imple- Analysis for state-of-the-art design v Japan Advertising Communications, Inc.
mentation of mini and micro-based in terminal operating systems and to New Ginza Building
real-time operating systems in a dis- provide technical leadership in soft- 3-13 Ginza 7-chome
tributive network. © ware architecture. Chua-ku, Tokyo 104, Japan
Tel. (03) 571-8748
SYSTEMS ENGINEERS
Requires the development of concepts and specifications for .
new systems for financial terminal systems. Other Magazines
Requires the ability to analyze and participate in hardware ®
and software development programs. Plant Engineering Pollution Engineering
Basic educational qualifications for these positions are a BS or MS in EE, Power Engineering Purchasing World

CS or Math and 2 to 7 years experience. Research/Development  Consulting Engineer

We offer an excellent fringe benefit package and a salary commen-
surate with your experience. If you are interested in a challenging
opportunity, submit your resume and salary requirements to:

Robert L. Opalek Beat the Blg One...

Employment Department

Terminal Systems Division—Dayton Heart Attack
NCR Corporation

An Equal Opportunity Employer Dayton, Ohio 45479 Give Heart Fund
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DP
PROFESSIONALS-CONSULTANTS

We're looking for qualified DP professionals to
assist in the development of muitimedia edu-
cation products. Both part-time and full-time
consulting arrangements are available. If you
have in-depth knowledge and experience with:

Data Communications
Data Base Packages
On-line Systems Design
MVS

VM/370 and/or
Distributed Systems

and feel that you can organize and communi-
cate these topics to others, please send a re-
sume to Paul Clement at:

Advanced Systems, Inc.
1601 Tonne Road
Elk Grove Village, l1l. 60007

PROGRAMMERS AND ANALYSTS

Free Employment Service

Serving Northeast, Southeast and Midwest U.S.

® Scientific and commercial applications

Software development and systems programming
Telecommunications

Control systems

Computer engineering

Computer marketing and support

Call or send resume or rough notes of objectives, salary, location
restrictions, education and experience (including computers, models,
operating systems and languages) to either one of our locations.
Or check the reader service card for a free sample resume. We will
answer all correspondence from U.S. citizens and permanent resi-
dents and will guarantee our best efforts in a professional and
ethical manner to all qualified applicants that we think we can
help. Our client companies pay all of our fees.

RSVP SERVICES, Dept. M
Suite 700, One Cherry Hilt Mall
Cherry Hill, New Jersey 08002
(609) 667-4488

RSVP SERVICES, Dept. M
Suite 300, Dublin Hatl

[ 1777 Walton Road
Blue Bell, Penna. 19422
(215) 629-0595

RSVP SERVICES

Employment Agency for Computer Professionals
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EDP SEARCH

WHY IS FOX-MORRIS THE FIRST CHOICE
OF EDP PROFESSIONALS?

A recognized staff of professional experts offering LOCAL, REGIONAL &
NATIONAL COVERAGE through our direct branches as well as coast to
coast coverage through our 75 member firms of National Personnel
Consultants, Inc.

Completely confidential service geared to your career objectives.
Unparalleled contacts with industry based on years of successful results.
Professional resume evaluation and career guidance.

Client companies assume all employment costs—including interview
expense, relocation (if necessary) and search fee.

SEND RESUME DIRECT, OR CIRCLE NUMBER BELOW ON READER CARD.

fox-morris
personnel consultants

Philadelphia: (215)561-6300, 1500 Chestnut St., Philadelphia, Pa. 19102

New York: (212)697-1820, 605 Third Ave., New York, N.Y. 10016

Pittsburgh: (412)232-0410, 6 Gateway Center, Pittsburgh, Pa. 15222

Wilmington: (302)654-4465, 2005 Concord Pike, P.O. Box 7017, Wilm., Del. 19803
Princeton: (609)452-8135, 3490 U.S. Rt. 1, Princeton, N.J. 08540

Baltimore: (301)296-4500, 409 Washington Ave., Baltimore, Md. 21204

Charlotte: (704)527-4980, 4000 Park Road, Charlotte, N.C. 28209

Atlanta: (404)321-3888, 2200 Century Pkwy., N.E., Atlanta, Ga. 30345

Even Webster’s
Knows About
QUEST

QUEST (kwest). v. 1. To make a search; to go on a quest.

QUEST SYSTEMS, INC. n. 1. A corporation founded in 1968. 2. The
largest professionalrecruitment firm in the U.S. functioning solely in the
computer sciences; its client companies pay all employment fees,
interviewing and relocation expenses. Quest is known for its deep
personal commitment to relate to each candidate as an individual with
individual goals. 3. Its professional staff averages over 6 years of
experience in EDP recruiting (additionally, staff members have direct
hands-on experience in programming, systems, hardware sales, etc.)
4. Quest is presently searching for programmers and analysts (com-
mercial, scientific, systems software) for over 3,500 client companies in
the U.S. Quest has openings in over 700 U.S. towns and cities. 5.
Methodology — see Questsystem.

QUESTSYSTEM (kwest sis'tem). n. 1. Discussing with an individual
what he would like to be doing in light of what he has been doing. 2.
Analyzing the realities of his objectives as they relate to the current job
marketplace. 3. Contacting client companies and other Quest staff
personnel to identify positions of possible interest. 4. Introducing the
job candidate to his prospective employers by providing complete
details to each about the other, ensuring the efficacious use of
everyone's time. 5. Arranging interviews. 6. If employment offers are
extended, Quest assists in evaluating the responsibilities, compensa-
tion and opportunities (and relates those to the initially stated objec-
tives). The Questsystem has been working for thousands of profes-
sionals at no expense, whatsoever. Ask your friends of their past
dealings with Quest. Then, put the Questsystem to work for you. For
additional information on this subject, please inquire directly to Quest
Systems, Inc. (All inquiries/resumes received will be responded to
immediately and in confidence.) .

ofules]Tifslyisirlelwishincg

6400 Goldsboro Road
Washington. D. C. 20034 (301) 229-4200

Baltimore: (301) 265-1177 « Philadelphia: (215) 667-3322
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HP 9830 users...
your floppy disk is

‘here! $3895.

M The FD-30 runs on cassette commands . .. that means
no software changes! Because it runs on your existing
programs.

B The FD-30 finds files 50 times faster than either the
9830 or the 9865A cassette drive.

B The FD-30 stores 5 cassettes of data at the cost of one
cassette.

Hl The FD-30 applied in conjunction with Infotek's EM-30
16k-word memory and FAST BASIC ROMS gives unprec-
edented desk-top power.

W The FD-30 transfers data to or from the 9830 even faster
than the 9880B mass memory system. The 9880 requires 23
seconds to store a 10,000 word array via MAT PRINT, The
FD-30 does this in 7 seconds via a simple STORE DATA.
B The FD-30 sells for a fraction of the 9880B. And it is a
far lower cost answer to most 9830 applications.

NO SOFTWARE REQUIRED!

The cassette control commands and syntax of the 9830 are
obeyed to the last detail by the FD-30. All programs which
operate with the 8830 cassette drive will run without modi-
fication. The result is a phenomenal reduction in program
execution time and an increase in on-line data capacity.

NO INSTALLATION

Within minutes, the floppy drive takes on the appearance
of original equipment as it fits neatly between the computer
and printer. Only four inches are added to the overall
height of the system.

OTHER INFOTEK-9830A/B COMPATIBLE PRODUCTS:
EM-30 32,192 Byte Memory System
FAST BASIC | ROM
FAST BASIC il ROM
TC-30 Real Time Clock
PS-30 Paper Tape Punch/Reader

*a product of Hewlett-Packard

Infotek Systems
733 EAST EDNA PLACE « COVINA, CALIFORNIA 91723
(213) 966-7431 « TWX 910-584-1812
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Perform a
death-~defying act,

Reduce if overweight.

Give Heart Fund
American Heart Association\§ ¢
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From the "bottom line” people . . .

Here's the
“key”

to larger profits
in data entry!

New S-O ScanEdit™ fully integrated data entry
systems reduce key strokes and cost by combin-
ing key-entry capability with accurate, high-
speed page and document scanning. The result:
faster, easier, more cost/effective data entry and
processing that produces error-free input tapes
for your data processing computer. And it all
happens off-line, enhancing your mainframe sys-
tem investment!

ScanEdit System design permits scanning and
transfer of OCR-captured data and video images
directly from scanner to disc for later display,
correction and editing concurrently with inde-
pendent data entry jobs being keyed. Available
in three series, the systems 300, 600 and 3500
can be individually configured to meet present
needs economically and to provide for future ex-
pansion as processing requirements grow.
Now's the time to turn the “key” to profits in your
processing. Call or write. ...

SCAN-OPTICS, INC.

Manager of Sales Administration
22 Prestige Park

East Hartford, Ct. 06108
203/289-6001
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Before you buy a PDP 11/05,
11/34 or11/45,
or an Eclipse* or Nova* system...

196

Check the new Interdata Pack/16 and
Pack/32 Packaged Systems. They're
easier to use and cost less.

Pack/16 includes a 16-bit Model 6/16
CPU with 64KB memory. Pack/32 has a
32-bit Model 7/32 with 128KB memory.

Easier to use. We install each Pack as a
totally integrated hardware and software
system. It's ready to run immediately.
Each system includes a CPU with 10MB
disc, 400 CPM card reader, 200 LPM line
printer and Carousel 30 terminal. Plus
complete software based on the Inter-
data multi-tasking operating system and
extended FORTRAN.

Cost less. Judge for yourself: Pack/16
costs $33,500. Pack/32 costs $43,500.
Prices include installation and 90-day
full service warranty. And, we deliver in
30days.

Write. Or call our toll-free number:
(800) 821-7700 Ext. 331. In Missouri,
call (800) 892-7655 Ext. 331.

Q)
INTERIDAT A

Interdata, Inc.
Subsidiary of PERKIN-ELMER
Oceanport, N.J. 07757

*NovaandEclipse areregistered trademarks of Data GeneralCorporation.
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What To Do With
That Obsolete Computer
Center Youre Running

So now what do you do? One vendor is pushing his
“FORTRAN machine,” another his “megamini,” yet another a
standalone data base management system. All are tugging at
the sleeves of your customers and saying, “why are you
putting up with that unavailable, unreliable, unresponsive
expensive central facility, with operators who make mis-
takes, when you can have your own machine, available
when you need it, run the way you want, and save money to
boot?” Sure you can fight back, get higher management to
forbid it, tell scare stories about bad software and mainte-
nance problems, bribe favored users with lower rates or less
savory inducements, but eventually you had better find
something truly cost effective to do with your multimillion
dollar white elephant.

Look at your options. You could arrange an orderly
phaseout of your central shop, help your users transfer to
independent minis or to some surviving central facility, and
find another way to earn a living. Or you might continue
business as usual; some centers are bound to survive. Most
likely you will see a gradual erosion of your customer base.
If neither course—giving up, or gritting your teeth and
staying put—appeals to you, you must pick a direction.

Consider one extreme. You might take the advice of some
quantum chemists, and adjust your pricing to hold the
number crunchers. In this scheme compute-bound jobs
would be charged for just the cost of the cpu, not for
peripherals, operators, etc. Don’t do it. This may keep the
number crunchers from straying, but ultimately it would
produce a severe revenue squeeze. On most machines, ser-
vice to small jobs and interactive work requires good cpu
access. Low rates for compute-bound jobs would very likely
encourage heavy cpu loading, reducing response to other
jobs and pushing out customers who are supporting the
peripherals and operators.

Better to orient your shop towards the small user, to
provide him with services and facilities which are not easy
to buy from an equipment vendor. Forget the large number
crunchers. They don’t really need you for straight comput-
ing. Someone spending $100K per year in your shop can
easily afford all the computing he needs in a “mini,” plus an
operator and time-critical maintenance. Instead of chasing
him, provide unique data bases, ultrahigh quality periph-
erals, stable response, hand-holding, documentation, and
tender loving care. These are things your small users are not
likely ever to be able to provide for themselves. Such users
may be messy to serve, but they validly justify your staff,
and can even justify expansion. For example, consider the
following:

Media conversion. Provide local and remote support for
as many peripherals and media as possible, with simple copy
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She just kissed '
your computer’s
memory good-bye!

The static in her finger did it.

Because personnel can pick up static charge from
anywhere . . . discharge it into the terminal . . . and
alter or erase the free standing or central computer
memory without your knowing it.
Surprising? Yes! But the solution is surprisingly
simple. A VELOSTAT Brand Conductive Floor
Mat drains away static . . . helps keep personnel
static-free . . .

VELOSTAT Brand Conductive Floor Mats can
save yout computet’s memory.
IDEAL FOR TERMINALS IN:

Supermarkets Discount Insurance
Department Houses Companies
Stores Airline Offices Plant Branch
Hotel Desks Banks Offices

For More Information Mail The Coupon Today!

TO: Nuclear Products Division, Dept. BZF-116
3M Company, St, Paul, MN 55101 _ 3

YES, I'm interested in keeping static away from my
Terminal with VELOSTAT Conductive Floor Mats.

[] Please have a 3M Static Analyst call.
[ Send more information.

Name.

Company.

Area Code Phone

Address

I
I
|
|
i
]
I
|
Title I
|
|
|
I
[
I
|
|

City. State. Zip

e e —— —— e e e e —

CIRCLE 80 ON READER CARD



a plug for
ourquiet one

ROYTRON

. Model 1560-S
Reader/Punch
Serial Interface

High speed, compact, with
integral electronics power supply
and asynchronous serial
interface. Self-contained in
a quietized housing.
We've just made our popular Model 1560, RS-232C plug
compatible. For OEM's who don’t want the interface
hassle. We added the ‘S for Serial and Switching.

The 1560-S is designed to be connected between a
terminal device (keyboard printer or CRT) and its
associated modem or datacoupler. And to the serial port
of most minicomputers and microprocessors.

It satisfies NC, data communications, graphic arts and
computer peripheral applications.

The punch accommodates oiled paper, dry paper,
metallized mylar, sandwich paper/mylar/paper and
polyester...5, 6, 7 or 8-level tapes. It operates at data
rates of 50, 75, 110, 134.5, 150, 300 or 600 baud.

The reader is a photoelectric unit with a highly reliable,
stepping motor tape transport. It operates at rates of
50, 75, 110, 134.5, 150, 300, 600, 1200 or 2400 baud.

At OEM prices, of course.

<

For full details, write or call us.

] §E\IxEL?uets INTERNATIONAL

34 Maple Avenue, Pine Brook, N.J. 07058/(201) 575-8100

IN U.K. — ADLER BUS. SYSTEMS/OEM PRODS., Airport House, Purley Way,
Croyden, Surrey, England

IN FRANCE — SWEDA INTERNATIONAL/OEM, 103-107 Rue de Tocqueville,
75017 Paris, France

CIRCLE 83 ON READER CARD
198 '

the forum

commands and sensible defaults. Despite everyone’s pious
hopes for standardization, the variety of incompatible data
storage media is still increasing. Paper tape, cassettes, flop-
pies, magtapes, an infinite variety of discs, punch cards,
mark-sense cards, MICR, and ocRr all coexist. Your services
will then be of value to a wide range of users, including a lot
of those strayed mini-owners who cannot afford to buy one
of everything.

But take care that your “one of everything” is of the
highest quality and scrupulously maintained. While a user
will lovingly coax his own cranky paper tape reader along,
he will hate you if yours so much as burns.

Small scale data storage. Make small scale data storage
cheap. Most centers provide discounts to users who store
very large quantities of data on system storage. But in a
system that chains file blocks, as long as directory blocks are
charged as part of the files, small files actually cost less than
large files. They cause fewer problems with disc fragménta-
tion, overflow of dump tapes, automatic retrieval from tape,
and deadlocks. Indeed, a user who needs only a few tens of
thousands of characters of file space to run is nearly invisi-
ble to others sharing the facility, while one requiring half a
disc to run can bring the system to a screeching halt if only
49% is available.

A center that discourages large user files and charges low
prices for small files might just manage to compete with
current minicomputer disc prices. In addition to attracting
users who wish to store programs to run on your own cpu,
you will attract users who wish to store programs for their
own minis for remote loading. Naturally, this should be
augmented by providing libraries of system and applications
software for minis on your discs.

Data bases. While discouraging large files for single users,
you should do everything to encourage large, shared data
bases and program libraries. A stable data base, under the
control of your center, does not have to conflict with the
creation of small files by your users; and it is a rare user who
can afford to maintain a major data base for his private
use.

Pick a few fields represented in your current user com-
munity, and provide, say, bibliographic searches, patent
files, and citation .indices directed towards their interests.
You can recover the cost of the file space by subscription
fees and/ or cpu use surcharges. The existence of such bases
will encourage more cpu use by your current users and
attract new users.

Hand-holding. Be the experts. Some users can probably
handle your machine better than your staff, but most users
have better things to do with their time than browse through
computer manuals. Let as many of your line pecple as
possible advise users on how to use computers effectively,
even on how to use their own minis effectively. Don’t try to
make money from this activity directly. It is essentially a
form of advertising, to be handled as an overhead item.

But the returns on such activity can do more for your
center than almost anything else. It is good for staff morale
as well as user morale; it encourages the highest staff train-
ing levels; it brings problems to light very early; and it may
even make your users think your center is worth supporting,

“even if it is obsolete.

—Herbert J. Bernstein
Mr. Bernstein is a programmer in the chemistry depart-
ment of Brookhaven National Laboratory, Upton, Long
Island, New York.
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...Tor decentralized data collectio
...as accurate as verified keypunc

Yes, as accurate as verified keypunch ... and
source data used directly, so there are no delays or
errors in entering data. Plus . . . a series of powerful
off-line edits (on-line too!) mean a ‘“smart OMR”
and improved quality of computer reports.

With a Bourns Optical Mark Reader, you get a really
good deal. You get faster turnaround on input data
with source data entry. You spend less because
OMR data entry preparation is just one step. You
improve accuracy of data entry because OMR
intelligence comes before your computer.

CIRCLE 2 ON READER CARD

What else? Well, how about an entire company
dedicated to solving your problems. From applica-
tion, card design, programing, and field service to
the guys and gals at the factory, we have a whole
bunch of people just waiting to do their best for
you.

For the latest in “smart OMR’s,”’ why not call today?
It might make your life a little less complicated.
Bourns, Inc. — Management Systems Division
12155 Magnolia Avenue, Riverside, CA 92503
Phone: 714 781-5437




Where other data terminal Systems growold,
this one is designed to simply grow.

The Teletype® model 40 is the data terminal system to start with because it's
completely modular, and is designed to grow as your needs grow.

The display, operator console, printer and controller modules form the heart of the model 40 system
and permit a variety of configurations to suit your application.

There's a wide range of options, too, such as expandable memory with scrolling;
hali/full duplex modes; fixed and variable field transmission; protected formats; a variety
of on-line controls; current loop and EIA (RS232) interfaces; and speeds from 110 to 4800 bps.
Printer options include 80 column friction and adjustable iractor feed units.

And don't worry about obsolescence. Since the model 40 design consists of separate modules,
you can select only those capabilities you need now—and add others later.

Add it all up. The model 40 system offers cutstanding reliability, versatility and economy.
And delivery is sooner than you may expect. No wonder you can’t bedt the model 40 on a price/
performance basis. To start with. Or to grow with.

For complete information, please contact our Sales Headquarters at: g

5555 Touhy Ave., Skokie, Ill. 60076. Or call Terminal Central at: 312/982-2000.

Teletype is a trademark and service mark registered in the United States Patent and Trademark Office.

The Teletype model 40 system.
Nothing even comes close.
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