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Models 9100/9300
Vacuum ColumnTape Transports.
We didn’t have to make them this good.

Kennedy vacuum column digital tape transports have Performance is just as impressive, with tape speeds to
been the standard of the industry from their introduction. 125 ips (75 ips on Model 9100) and operating features
Some companies would have stopped and relaxed. such as crystal controlled timing, read threshold
We didn’t. We added features such as our capacitive scanning, read-after-write shortened skew gate, front-
tape-location detector, for improved tape life; air bearings  accessible test panel, quick-release hubs and simplified
and tribaloy coated read-after-write heads to reduce tape loading.

- tape wear and improve data integrity, and we’ve Data densities are 200/556 cpi or 556/800 on our 7-track
achieved the lowest noise level in the industry. unit and 800 cpi, 1600 cpi or 800/1600 cpi on the

9-track transport. The format is NRZI/PE.

We could have eliminated some of the features of
Models 9100/9300, and still have a transport as good as
the best. But we didn’t. It's a Kennedy product and

it has to be this good.

KENNSODY MODEL 9100

KENNEDY CO.

540 W. WOODBURY RD., ALTADENA, CALIF. 81001
(213) 798-0953




Yourd o surprise
e In your most demanding applications.

The XL40 and you —

a winning combination

The XL40 Distributed KeyProcessing®
System is the solution you've dreamed
about for your organization's distributed
processing requirements. That's why

we call it The DREAM Machine for

Data Retrieval, Entry And Management—
the vital components of effective
distributed processing.

Distributed —for responsiveness
at the source

Data quality improves—and costs are
reduced—when information is man-
aged by the people who know it best.
The XL40 was designed to be oper-
ated by source department personnel,
not highly specialized operators. And
PCC's professional education program
will smooth the transition even more.
In fact, you may be very surprised at
some of the converts to your XL40.

Turnkey —for instant

productivity

It doesn't take magical machinations
to get the XL40 up and running fast.
Designed for simplicity, the XL40
combines modular hardware and flex-
ible, COBOL-based software to enable
your staff to go right to work when

the system is installed.

Concurrent —for timesaving
operations

In addition to putting processing
muscle at the source, the XL40 oper-
ates concurrently. While operators are
entering data, the XL40 can generate
a report and communicate with your
central computer at the same time.
Files can be retrieved, accessed and
updated from source departments,
creating a real-time data base and
providing up-to-the-minute
information.
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Reliable —Pertec Computer
Corporation
The XL40 is manufactured, marketed
and serviced by Pertec Computer
Corporation, the world's leading inde-
pendent manufacturer of computer
peripheral equipment and producer of
distributed processing and data entry
systems, with over $100 miliion in
revenues. And a reputation to boot.
Write to us today for more informa-
tion about the XL40 Distributed
KeyProcessing System—it's your ace
in the hole. :

PEEE
COMPUTER
”“L~*--- CORPORATION

CMC Division

12910 Culver Boulevard, P.O. Box 92300
Los Angeles, California 90009

(213) 822-9914 TWX (910) 343-6451



Yes, Art did develop Graphware®1:
Specifically to improve the output
from your electrostatic plotter.

A typical plot could take several
minutes to produce on-line from your
computer, because your computer
uses a very rigid “compute-bound”
method of changing a vector format
to a raster format. Add to that the
asynchronous nature of computer
outﬁ)ut — the stopping and starting —
while the plotter waits for more data
— and you've obviously been getting
somewhat less than ideal plots, and
wasting valuable CPU time.

Graphware 1 has changed all that.
Vector-end-point data is converted
into raster data — outside of the
computer — in a nanosecond-speed,
control-store microprocessor. Data is
passed directly to Graphware where
the conversion takes place. The
computer moves to other tasks;

Graphware I processes the data for
high-speed synchronous output to the
plotter. The plots look perfect. And
the whole process is accomplished
two to five times faster.

The blackboard shows the old as well
as new methods of plotting. As you

can see, data transmission is cut to an
absolute minimum with Graphware L.
And, because Graphware is a dedicated
combination of firmware and hard-
ware, not(iust another computer with
Sﬁecialize software, it will improve
the output of any electrostatic —
yours, ours, theirs.

Simple? You bet. Efficient? There’s no
comparison. Available? Only from Art.

Varian Graphics Division

(i

Hi 611 Hansen Way

-~ Palo Alto, CA 94303
varian (415) 494-3004
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m Art Bliss.

| developed a hardware vector-to-raster converter

for electrostatic plotters.
I call it HVR.

Marketing wants to call it“Graphware’I”.
You’ll call it about time.

CONVENTIONAL PLOTS
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Now You Flove a Clhoice]

Because the Programmable Intelligent
MC77 Carries the Same Price Tag
as Many Dumb Terminals

LOW-SPEED
PRINTER

MEGADATA’s programmable, intelligent MC77 is designed specifically
for users requiring programs tailored to their specific needs. Its 12-bit
microprocessor provides a computing capability heretofore unavailable with
dumb or comparably priced small- and medium-size intelligent terminals.

A 4K storage capability, an 84-station keyboard, amd a 12-inch diagonal
display are just some of the features that make the MC77 ideal for
applications ranging from text editing and word processing to broad-based
data transaction systems such as reservations, general data base manage-

ment, and banking.

Each MC77 is supplied with a complete software package that is tailored
to your specific application. NO HARDWARE OBSOLESCENCE —just

MEDIUM/HIGH
SPEED PRINTER

—
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SINGLE DECK
FLOPPY DISK
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change the software to upgrade your terminal’s overall capability.

To find out more about the MC77 and the more powerful MEGADATA

System 700 family of terminals, call or write TODAY!

ME S ADATA

CORPORATION

35 Orville Drive . Bohemia, N.Y. 11716
Tel.: 516-589-6800 . Telex: 14-4659

Central Regional Office
2 N. Riverside Plaza
Chicago, lllinois 60606
Tel.: 312-648-1505

Western Iiegional Office

15910 Ventura Boulevard o Suite 800

Encino, California 91316
Tel.: 213-990-9777
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'Puts your resources to work

Data is a valuable resource Without proper management its us‘age‘

“becomes inefficient and.i
resources.. ;.
- MRI's 8Y

SYSTEMS
CORPORATION

HARDWORKING-
THE/\DATA BASE MANAGEMENT COMPANY
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A multiple choice

dlg t151lmltifunct1;(e)n
en m
from BthylsOO.

{(WARNING: there may be more than one right answer to each question)

10 Keybatch is:

(a)
(b)

(c)

a multifunction intelligent

key-to-disk data entry system.

a brand new multifunction system
from Data 100.

a multifunction system which supports
high volume concurrent batch
capabilities.

2. Keybatch is also:

(a)

(b)

a multifunction system offering
stand-alone RPG for expanded user
flexibility.

a multifunction system that can operate
with on-line file inquiry capabilities
(3271 compatible) via common key-
stations for both data entry and on-line
tile inquiry.

a system capable of handling

mail sorting and other office tasks.

30 As a data entry system:

(a) Keybatch has up to 20 megabyte disk
storage capacity.

(b)  Keybatch is proven with approximately
900 units now in use.

(c)  Keybatch can be configured with
2 to 16 keystations.

4. For the end user:

(a)  Keybatch meets short range goals
such as appreciable dollar savings.

(b)  Keybatch provides for long range
system growth.

(c) Keybatch offers both of the above.

For more information on
® Keybatch,you should:

(a)  search frantically through your EDP
literature files.

(b) write Data 100 at 6110 Blue Circle Drive,
Minnetonka, MIN 55343,

(c)  call your nearest Data 100 sales office
or one of the numbers we've listed.



quiz on Keybatch.

Areyou a

multﬂhnlgtglon
€
Checkthese  DATA 100

[CORPOGATIOW]

c0m0t arlswels. multifunction data processing

All answers but four are correct.

1b: Keybatch isn’t brand new, was
introduced in 1974.

2c¢: Sorry, Keybatch can't do everything.

3b: There are actually 1500 Keybatch
systems on the job worldwide.

Sa: No need to search when we're so
easy to write or phone. Do it now!

LOS ANGELES 213/645-4300 « SAN FRANCISCO 415/546-6000 ¢« CHICAGO 312/992-0850 « BOSTON 617/848-6100 « DETROIT 313/358-5065
MINNEAPOLIS 612/941-6500 « NEW YORK 212/867-6200  PITTSBURGH 412/391-5425 « HOUSTON 713/777-4413 « WASHINGTON D.C. 703/790-5560
WOODBRIDGE N.J. 201/634-7800 ¢ ATLANTA 404/455-3895 ¢ ST. LOUIS 314/878-4911 » TORONTO 416/494-0434 « MONTREAL 514/761-5894
LONDON ENGLAND (0442) 69161 « MELBOURNE AUSTRALIA 267+3544 « FRANKFURT GERMANY 72+04+71 » PARIS FRANCE 6302144
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Thar | Thar

SWITCHING | PATCHING

M Functionally expandable W Modularly expandable

Remote Control B T-BAR SIT-STILL™ reliability
W T-BAR SIT-STILL™ reliability B Positive lock

M Rapid reconfiguration, restoral, § M Self-normalling contacts
monitor and test

If your system depends on it
you need T-BAR Reliability

' l ’ba%NCORPORATED

" DATA COMMUNICATIONS SWITCHING DIVISION
141 Danbury Road - Wilton, CT 06897
Telephone: 203/762-8351 « TWX: 710/479-3216
See us at TCA Show, San Diego, CA
See us at Booth No. 318, INFO 77, New York City, October 17-20
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Looking Back in

DATAMABTION.

On our 20th anniversary

October 1957
The prophetic prognostications of Da-
vid Sarpoff, then chairman of the
board of rRca, were bundled into this
issue. The former Army Brig. General
was right on track when he predicted
that a computer functioning as a “di-
agnostic robot” would be used by fu-
ture doctors in patient examination
and diagnosis. But he obviously was
carried away by the wonders of voice-
controlled systems which he claimed
would allow businessmen to dictate in-
teroffice memos and personal letters
into an electronic typewriter which
would produce the correspondence
phonetically by voice response

o

Some more down-to-earth hardware
advances also were featured in this
issue. The major new product high-
lighted was 1BM’s 705-m1 Auto-Point
Computer having an 1/0 rate “fast
enough to read or write the equivalent
of a full-length novel once every 15
seconds.”

October 1967
The upcoming Fall Joint Computer

Conference was previewed in this issue.
The annual AFIPS-sponsored show was
expected to attract 6,000 session goers
and 9,000 exhibit enthusiasts to the
mammoth Anaheim Convention Cen-
ter.

Another conference played up in the
issue was AcM’s 20th anniversary meet-
ing which featured an historical session
on the early years of computing. The
most interesting anecdote, on dp pio-
neer Dr. John Mauchly (co-inventor
of ENIAC, the first electronic digital
computer), was offered by the inimita-
ble Dr. Grace Hopper. Telling of
Mauchly’s frustrations with the early,
unsuccessful BINAC computer, the top
Navy Apper recalled a “vivid picture of
coming in early one morning and find-
ing the BINAC surrounded by coke bot-
tles, and sitting in front of it, slightly
unshaven, John Mauchly, and both
John Mauchly and BINAC singing ‘Mer-
rily We Roll Along.’” P

DATAMATION



ive us 3 minutes

and we’ll show you how
to cure your 2501 headache

We're that sure of our new 6501 Buffered Card Reader. Call us and we'll
tell you more about how: '

m The buffered DOC 6501 can be installed on ANY position on the channel
and puts an end to channel OVERRUNS.

m The buffered DOC 6501 gently handles and increases the life of repeti-
tively read card decks.

m The buffered DOC 6501 saves you 25% or more than a 2501.
m The buffered 6501 can be purchased or leased NOW.

If you aren’t convinced in three minutes, we'll send you some buffered
aspirin. With an unbuffered 2501 you'll probably need it.

Call John Sterling at (800) 327-6424 or (305) 724-1111.

DOCUNMATION]

INCORPORATED

Or call, Atlanta, GA (404) 955-0309; Boston. MA (617) 890-2650; Chicago. IL (312) 782-0551; Dallas. TX (214) 661-9902; Detroit. Ml (313) 353-8181; Greenwich. CT (203) 869-4123;
Hartford, CT(203) 278-2010; Houston. TX (713) 780-1432; Los Angeles. CA (714) 752-8782; Miami. FL (305) 592-9655; New York. NY (212) 695-4195; Oakbrook, IL (312) 920-0551;
Philadelphia, PA(215) 574-0950; San Francisco, CA (415) 574-4060; Washington. DC (703) 356-2050. International Offices: London — Staines 61124; Paris 686 8207;
Toronto (416) 622-8720; Germany 06 11/728 128; Spain 416 87 60.
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Good question. Simple answer:
AT INTERTEL, NETWORK
CONTROL MEANS MORE
THAN DIAGNOSTICS.
intertel Network Control provides pro-
fessional tools for professional com-
munications managers to give you
on-line management of your entire
network. Diagnostics, restoral, and
preventive maintenance are literally
placed at your fingertips. In short, it
helps you do your job better.
It helps your company’s business run
better. Customers are serviced, new
orders are booked, reservations are
made, money is transferred and in-
quiries are handled—all on an “on-
time" basis.
It helps your network run better by
mcreasmg efficiency and eliminating
. downtime. In fact, many of
"%, OUr customers experience
&, virtually 100% network
& uptime on a regular
& basis. Intertel has
% now installed
more than

O.K. Intertel,
ou’re NumberOne
in network control.

Whatsthatdo
for me?

150 Network Control Systems in both
multipoint and distributed processing
networks. This gives us a distinct
advantage. Our customers. They've
taught us that to be totally effective,
a Network Control System must help
them solve real problems. Our Sys-
tem does this. At the same time, our
System provides the best diagnostic
capabilities available in the industry.

e |t permits you to pinpoint net-
work problems, across town or across
the country, with the simple touch of
a button.

e |t lets you testa single component
or the entire network without shutting
down any part of the system.

e |t identifies and disables stream-
ing terminals and provides automatic
network restoral, through proven auto-
matic dial backup, in minutes or even
seconds, instead of hours.

e |t operates as well in sophisti-
cated distributed processing net-
works, testing outbound from con-
centrators and multiplexers, as it does
in muitipoint networks.

e And it operates in networks of all
speeds from 1200 to 9600 BPS without
any requirement for line conditioning.

The Bottom Line

What does an Intertel Network Con-
trol System do for you? It goes far
beyond the diagnostic capabilities
available from other companies. It
gives you a complete system for
on-line management that solves prob-
lems that won't wait.

At Intertel we know a lot about what
makes data networks run better. We
should. After all, we're #1 in Net-
work Control.

lintertel |

#1 in Network Contro!.

6 Vine Brook Park,
Burlington, Massachusetts 01803
Tel. (617) 273-0950
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Beckman Instruments had an idea
that called for developing a new
order service system within 90 days...

When a typical customer order consists
of hundreds, or even thousands of
precision components, an automated
order service system becomes a key
element in customer satisfaction and
future growth.

Some would have
called them dreamers

According to Robert B. Thompson,
Manager, Management Information
Systems for the Helipot Division of
Beckman Instruments, Inc., as the

Helipot distributor market mushroomed, |

incoming orders outpaced their manual
order service,

So, when Beckman’s ability to
respond to customer needs started to
drop below their standard of 2 95%
service level, their idea was to start from

scratch and design and implement a
customized order service system. They
gave themselves 90 days to engineer a
new system that would not only
eliminate current order service problems,
but adapt to Beckman’s high growth rate
projections over the next five years.

- GE system beats schedule

by 22 days
Because of its worldwide data processing
network and customized programming
capability, General Electric computing
services was called upon by Beckman to
assist in providing a solid solution to
their order service problem.

That “solid solution”, a
customized order service system linking
Beckman’s Puerto Rico operations and
its Fullerton, California headquarters,

was up and running on the GE MARK
III® computing network in just 68 days.
OMN], General Electric’s order
service software generator was the key.
Developed by GE to drastically reduce
the normal development and
implementation times associated with
order service systems, OMNI also
provides the means to easily customize
each system to satisfy precise input,
processing and output report
requirements. -
Working closely with
Beckman’s management information
systems people, GE application
specialists, using the OMNI software, -
developed a pilot system which satisfied
approximately 80% of Beckman’s total
requirements in only three weeks! The
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General Electric computing services
helped bring that idea to reality
in just 68 days.

remaining 20% represented customizing
features developed by GE to complete
Beckman’s tailor made system.

Totally compatible with
in-house system

The new system has eliminated customer
service snags and enabled Beckman to
turn around orders quickly and
efficiently.

And, the system is totally
compatible with Beckman’s in-house
data processing department. MARK 111
Service’s interprocessing capability
automatically consolidates information
and stores it ready for transmission to the
Pparent company in Fullerton.

After evaluating several
alternatives, Beckman’s MIS staff
determined that a worldwide computer

service was a sound approach for this
application. That's when they selected
General Electric.

Computing services...
think of the possibilities

To see how other managers have
harnessed the power of MARK 111
Service to their ideas, drop us a note on
your company letterhead. We'll add your
name to our award-winning executive
magazine “LEADER”, and forward you
a current issue. Write to: Roger Hobbs,

General Manager, Sales Department,
General Electric Information Services
Division, 401 IN. Washington Street,
Rockville, Maryland 20850.

And, the next time you have an
idea that you'd like to bring into sharper
focus, give our local GE Information
Services Branch Manager 2 call. He can
marshal all the people, programs, net-
work, and computer power

you need to help you %
291-19 ®

make things happen.

GENERAL & ELECTRIC
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At last.
The small business systems

nobodys waiting for.

e

Data General’s new Commercial Systems CS/40 large applications. Plus utility software you wouldn’t
models. They don’t keep you waiting because they  expect on a small system. And a smart spooler that
work the way business works. Interactively. frees up terminals so your system can do more work.

Multiterminals, no waiting. CS/40 puts data pro- And everything else you'd expect from Data
cessing power right where your people need it, when General. Like innovation, because we put a larger
they need it. In a distributed network or as a stand-  share of our revenues into R & D than any other major
alone system handling multiterminal applications or ~ computer manufacturer. Like reliability, because we
multiple single terminal applications or both. So some make virtually everything we sell. Add attractive
users could be updating inventory, while others enter quantity discounts, solid systems engineering, field
orders, check payables, and process the payroll. All service and our superior price/performance and you’ll
at the same time. And managers can still access the  understand why there are already over 39,000

system any time. systems installed worldwide.

It speaks your language. Interactive ANSI'74
COBOL, the standard business computer language 'Why wait any longer?

and the language of large computers. With its Mail to: Data General, Westboro, MA 01581

: : . [0 Send me your Commercial Systems CS/40 series brochure.
COBOL’ CS/40 has mterathe debugglng an d [0 Send me your brochure and have your sales representative call.
workstation management, which makes it easier to 0 Quick, I'm getting ready to purchase. Call me pronto.
use from the start.
Small doesn’t mean limited. Three compatible Name

models assure that as your company grows, CS/40 T
can grow along with you. And CS/40 can communi- Cemeany

cate with other popular commercial systems includ- ~ Addres: T

ing our own. With features like up to 40 million Gty State Zip
bytes of online disc storage. And enough memory for &0 St Corpoaton. 77

¢» DataGeneral

It5 smart business.

Data General, Westboro, MA 01581, (617) 366-8911. 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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CDC AIMING AT IBM MINI MARKET

Some salesmen at Control Data Corp. talk of a $40 million a year market in miniperipherals

for the IBM Series/l minicomputer. A group is now being formed within Control Data
Peripherals Co. aimed at selling miniperipherals to those "sophisticated" users at whom
IBM saild it was aiming its new minicomputer.
hard disc drives, semiconductor memory add-ons, and tape drives. The new group of under
100 persons would be part of the peripheral company's .Data_Systems. .Group which also
sells some terminal products and the CDC Cyber 18 minicomputer. The group is headed

by Tom Bassett, and the Series/l task force would be headed by Phil Arneson.

EXXON MAY BUY XEROX DIVISION

Another piece of copier czar Xerox' kingdom may be up for grabs. This time it's the
copier company's Office Products Div. -- and the one grabbing at the booty the most
tenaciously is none other than the "happy motoring" Exxon Corp. Preliminary talks
reportedly already have been held between the two, and a final agreement could be
reached within the next six months.

Under the rumored takeover, Exxon would buy the Xerox unit which includes the Xerox
800 word processing system as well as its facsimile gear. Sources speculate that
both these product lines could easily merge into Exxon's Quip word processing device.
Exxon also has other wp wonders up its sleeve, and is expected to come out by Jan. 1
with a new word processing setup, priced at $1,500 —- which is $3,500 under the
nearest competition.

FRENCH MINI MAKERS EYE HONEYWELL WITH ANXIETY

Honeywell Bull-CII is setting up production of the Level 6 minicomputer at Angier

in France and the news is unsettling to other French-based mini makers. Some

wonder out loud how far the French government will go in its continuing support of

the merged operation. (France had promised about $1.5 billion in subsidies, guaranteed

orders, payment of losses and research and development between 1976 and 1980).
Meanwhile, California Computer Products says it will sell complete computer

plotter systems in France, incorporatlng the Solar 16-bit minicomputer, made by

France's SEMS.

YOU'RE WORTH LESS THIS YEAR

Salaries for data processing employees in the U.S. rose an average of 5.1%7 from
June 1976 to June 1977. This was a slower rate than the 1975 to 1976 increase of
5.7% (which also was less than the inflation rate) according to the 13th annual
edition of A. S. Hansen's Weber Salary Survey on Data Processing Positions.

The sluggish raise picture wasn't spread across the board, however. Salary data
from 1,157 dp installations reporting on some 88,000 employees shows that managerial
men and women fared better than others, with top execs posting an average 11.2%
increase to an average of $36,036. And the figures are further skewed by where
you happen to be employed. Salary increases in "Sun Belt" cities were higher
than in such large northern cities as Chicago and New York. Comprehensive results
on selected dp positions will appear in the November issue.

CASE OF THE MISSING SOFTWARE BID
A French software organization is angry that it didn't have a chance to bid on a
$200,000 contract from the Defense Dept. issued recently for a common software
language for "embedded" computer systems -— those. buried in avionics and weapons
systems. It's not that CAP/Sogeti/Gemini, of Paris, didn't try. The company submitted
a huge proposal in which it bid its version of PL/l, called CPL/1l, and then air
freighted the proposal to Washington through Trans World Airlines. But the DOD's
Lt. Col. W. A. Whitaker, of the department's High Order Language Working Group,
says the proposal didn't reach the department and he still doesn't know where it is.
CAP's vice chalrman Philippe Dreyfus says he will file suit against TWA. But
he admits that all isn't lost. CAP does considerable software development for one
of the four winners, Honeywell Bull-CII, which is bidding an extended version of the
language PASCAL, and probably will issue subcontracts to CAP. Other winners in the
joint development project, also each getting $200,000, are Softech, IntraMetrics,
and Stanford Research Institute.

Offered would be crt's, printers, floppy and



CAP/Sogeti/Gemini, which does some $60 million a year in France, has had little
success in penetrating foreign markets. 1In the U.K. it holds only about 1%-2%
of the market for software sales. Now it's in the U.S. seeking to sell about 10%
of the company to a U.S. organization so that it can get a foot into the huge U.S.
market. Meanwhile, Britain's National Enterprise board has taken the opposite
tack to penetrate the U.S. software market. It's trying to acquire U.S. firms
(September, p.273).

TAX CREDITS ON DIVIDENDS EARNED
As the Carter Administration's tax revision package is now shaping up, investors
will receive tax credits on dividends earned from stock holdings -- or so say several
industry executives close to the Washington scene. What will the package mean to
dp companies? Dividend paying giants like IBM should get more play from investors,
while smaller non-dividend generating companies will find it increasingly difficult
to attract investor dollars.

As for Carter's much discussed elimination of preferential treatment on capital
gains -- it will be part of the package but the government isn't really pushing
it, at least not now. That part of the bill probably won't get through Congress,
observers say.

IBM IN GRAPHICS AGAIN?
IBM may be ready to reenter the graphics market, an applications area where it's
been strangely quiet since the early days of the 360s. Except for the 2280 Special
Image Processing System, which bombed in the late '60s for lack of orders, IBM's
only representative product has been the time-worn 2250 Model 3. This system also
was discontinued at one time, but we hear that not enough return units were available
to satisfy customer demands and IBM had to at least temporarily resume production.
This could be a temporary situation, however, as the grapevine has it that an
eight-color raster scan device is awaiting only a corporate go~ahead. Though of
rather low resolution, the device would seem to satisfy the requirements of business
executives who merely would like to display bar charts and similar data on low
resolution screens.

NO CRANKED UP 168 THIS

"It is a 370 extension system, " said an IBMer of the 3033 to a meeting of prospective
users. ''This is not a 168 cranked up. It is a completely new design even if some
things are the same, such as density of memory chip." He called estimates of 1.6

to 1.8 times the 168's performance for the 3033 "conservative" and said some programs
are running in labs 1.8 to 2.1 times faster. He said the new machine has no emulators
and probably won't feature user writeable control storage. First demonstrations

of the 3033 are scheduled for the Washington Systems Center in Gaithersburg, Md.,
prior to the first system delivery. The machines are being produced in Poughkeepsie
with some testing slated for the IBM plant in Kingston, N.Y. The spokesman said

168s still are being manufactured at the rate of 20 per month.

"

SYSTEM FOR ALL BIRTH DEFECTS

Four years in development, an interactive system is up and running on the Tymshare
network which could prove a major tool in dealing with birth defects. '"The March
of Dimes has done it again," said Prof. John Donovan of the Massachusetts Institute
of Technology whose Sloane School worked on the project with the MOD and Tufts
Medical School. '"The March of Dimes took the lead,"” said Donovan. "They conceived
it, sponsored it, and focused on the need for the system." It is expected that the
system, which has completed clinical testing in a number of medical centers, will
be made available to the general medical community in December.

Donovan described the system, whose data base contains facts on the 1,400 known
birth defects, as one with flexible data management which combines the computational
techniques of the Sloane School, the data and medical expertise of the March of
Dimes, and the clinical testing capability of Tufts. He said it can interact with
a physician, helping him identify possible syndromes; can recognize unnamed syndromes;
can act as an early warning system by monitoring birth defects throughout the country;
and can serve as a research vehicle in attempts to determine causes of various syndromes.
He noted that oné baby in every 10 is born with a birth defect and that some 15 million

(Continued on page 176)




*  Another MARK IV® success story:

~"We can't find
a superiative
strong enough
to describe
MARK VI

— L. R. Mezirka, Jr.
Manager, Custom Systems
Optimum Systems, Inc.,
Santa Clara, CA

“As one of the top computer service firms in the U.S., we
provide everything from specialized player selection for
professional athletic teams to an elaborate daily delivery
and financial accounting system for a linen supply com-
pany. Both of these are examples where MARK 1V is used
extensively.

“MARK 1V is the leading vendor-supplied product we
offer, and we’re using it for more than 75% of our new sys-
tem developments. In fact, we have clients who formerly
specified Cobol and Assembler who’ve mandated that all
future systems and enhancements be done in MARK IV.
“We recently did a large system rewrite in MARK IV in less
than 90 man-days; | think it would have taken 200 to 300
with Cobol. Our clients are very impressed that we're able
-~ - to make massive revisions on extremely short notice. And
- we find that MARK IV systems typically run 10% faster
than Cobol.

“As far as support is concerned, | can only think in terms
of superlatives. We've never had a failure in the software,
and Informatics has resolved every question we've ever
had. Their people are very competent and helpful, and the
product itself is exceptionally reliable.”

WHAT IS MARK IV? MARK 1V is the most versatile and
widely used software product in the world for application
implementation, data management, and information pro-
cessing. Six powerful models (prices start at $12,000) are

in daily use on IBM 360/370, Univac 70/90, Siemens 4004,
and Amdahl 470 computers at over 1,200 installations 'in
43 countries. Programs in MARK 1V require only about
one-tenth the statements of Cobol, and users report 60
to 90% cost and time reductions on most MARK IV appli-
cations. More than 50 computer utilities and service bu-
reaus offer MARK IV services to their clients worldwide.

Optimum Systems’ clients include the Federal Trade Com-
mission, the Federal Energy Administration, several major
banks, insurance companies, engineering firms, manu-
facturing companies, municipalities, and professional ath-
letic organizations.

Informatics Inc., Software Products, Dept. D777
21050 Vanowen St., Canoga Park, Calif. 91304

Name Title

Dept Computer

Firm

Address Phone

City : State/Province Zip

o
informatics inc ! Software Products
olll

World's Leading Independent Supplier of Software Products
CIRCLE 17 ON READER CARD
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Real-time problems?

Systems has timely solutions.

Systems Engineering Laboratories has
dedicated its 16 year corporate life to
solving challenging real-time problems.
The experience gained in solving these
problems is what led us to pioneer the
development of true 32-bit computer sys-
tems.

Look into the operating systems, the
languages, the data base system, the
real-time device handlers and terminal
systems, and you will see that we build
for the real-time environment. That’s our
business.

Choose from a well-bred family of
computing systems: The SEL 32/35, the
SEL 32/55, or the SEL 32/75. Unlike
other so-called “32-bit minis” that are
only bridge-the-gap systems developed
from essentially 16-bit architecture, all

SEL 32 systems are true 32-bit machines.

This results in richer instruction sets,
more precision in data representation
and larger, directly-addressable memory,.
All are available with throughput rates in
excess of 26 million bytes/second.

Systems computers fit the term
“minicomputer” in price alone. If your
application is performance-sensitive, we’ll
save you money. If you're budget-
sensitive, we’ll give you more perform- -
ance for your dollar.

The SEL 32/35 can be configured
from 64K bytes to 512K bytes of 900
nsec memory. Resembling its more
powerful brothers, the SEL 32/35 is a-
complete package, including control
processor with floating-point arithmetic,
memory, chassis, power supplies and
cabinet.

The SEL 32/55 is offered in a variety

of both single and multiple CPU config-

- urations, with from 32K bytes to 1

million bytes of 600 nsec memory,.

The SEL 32/75, with up to 16
million bytes of main memory, has a
concept so new, we had to coin a spec-
ial term to describe one of its main
features: Regional Processing Units.
Working independently, these RPU’s
contain sufficient control and buffer
storage areas to process an I/O region
and transfer the resultant data directly to
main memory. Computer system
throughput is further enhanced by High-
Speed Floating- Point Hardware and
Wiriteable Control Storage.

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

SYSTEMS

ENGINEERING LABORATORIES

O CALL ME

[J SEND ME MORE INFORMATION

O I HAVE PRESENT NEED FOR SYSTEM
NAME
COMPANY
PHONE
ADDRESS
CITY
STATE ZIP

SYSTEMS Engineering Laboratories
6901 West Sunrise Boulevard, Fort Lauderdale. Florida 33313
{305) 587 2900
L----------------
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You won't fin
a better familyof
printers for

the price.

It's that simple.

The New Centronics 700 Series.

Now, the features that make our model 700 the best,
lowest-priced serial printer are available in a family of
seven models: uncomplicated modular construction; the
reliability of fewer moving parts; high parts commonality;
and low price. All of which means a lower cost of ownership.

The new 700 family covers a full range of serial printer
requirements: 80- and 132-column format; 60 to 180 cps
speed range; bi-directional and logic-seeking operations;
and 110-300 baud KSR and RO teleprinters.

Like all Centronics printers, the 700 family is better
because we back them with a wide choice of customizing
options and accessories. More than 100 sales and service
locations worldwide. Centronics’ financial stability, and
dependability proven by more than 80,000 printers installed.

Simplicity of design, full range capabilities, and better
back-up make our 700 series printers simply better.
Centronics Data Computer Corp., Hudson, N.H. 03051,
Tel. (603) 883-0111. Or Centronics Offices in Canada and
throughout the world.

CENTRONICS PRINTERS
Simply Better
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letters

A much closer loock
“A Close Look at Brooks’ Law” (June,

p- 81) presents some of the causes of
loss in programmer productivity, and
gives some thoughtful concepts to help
minimize these losses. However, the

approach attacks the symptoms of the

problems and not the causes. While it
is necessary to plan for the loss of
productivity due to learning curves,
group communication time, etc., it also
should be necessary for the system to
provide programmers with the tools to
enhance their learning speed and lessen
the need for group communication!
Both of these concepts are funda-
mental to the Honeywell Multics sys-
tem, which enhances learning in sev-
eral areas—two of which are especially
significant. The first is that nearly all of
the system software is written in pL/ 1.
The second is that all system software
is developed and maintained on-line.
Lessening the need for programmer
interaction is also a significant strength
of Multics’. Programmer productivity
is quite high and thus projects can be
accomplished with fewer people. Very
often, sizable projects are done by sin-
gle individuals.
" At the risk of seeming too enthusi-
astic, I would like to point out that
Brooks’ The Mythical Man-Month in-
directly is a testimonial for Multics
development capabilities. Multics was
especially mentioned for its high pro-
grammer productivity, Many of the
suggestions and policies given in the
book have been made part of the Mul-
tics philosophy for a long time.
ROBERT M. MAY
Multics Software Support
Honeywell Information Systems, Inc.
Phoenix, Arizona

Mr. Gordon and Mr. Lamb respond:
The provision of good tools is, of
course, of primary importance in in-
creasing worker productivity. That is
why much of today’s research in com-
puter languages and system require-
ments is aimed at providing better
tools. However, in the kinds of system
programming efforts that Brooks was
talking about, the communication and
coordination work will still be a sub-
stantial part of the effort. In fact, one
very successful software manager we
know claims that the chief function of
management is to partition the work
in order to minimize the communica-
tion and coordination effort.

I believe Mr. Gordon and Mr. Lamb
dismiss too abruptly the use of an ex-
tended workday as a means to increase

October, 1977

productivity. In their second example,
the four person team could have com-
pleted the project within the schedule
by each working a bit under an hour
overtime each day after missing the
first milestone. Even if the staff was
given the generous incentive of double
pay for overtime, the total cost would
be well under any of the solutions men-
tioned.
KEN SCHWEBER
Hoskyns, Inc.
New York, New York

The authors answer: We agree that in
the example the team probably could
have finished the job with an over-
time effort. This is not a good general
solution since we feel that overtime

. efforts are most effective when used

sparingly, and we know of some proj-
ects that would keep people on over-
time for years. In the article we pri-
marily wanted to point out to manag-
ers the factors that go into making up
the demands on the programmer’s
supposedly productive time.

Funnies 42X
Your June Issue (p. 136) contained a

cartoon showing a forlorn newspaper
dealer sitting beneath an imposing sign
on his stand: “Now—AIl Newspapers
on Microfilm.” Before him were three
tiny piles of microfiche.

© DATAMATION @

One astute observer in our office
remarked, “Look, no customers!”

How true. Despite all the glowing
benefits, micrographics system devel-
opment requires a daily struggle to
wean users away from paper to film.

A. M. KNEITEL

Manager, Commercial Information
E. I. DuPont de Nemours

and Company

Wilmington, Delaware

Unicorns and tax reforms
In his article on proposed tax revisions

(August, p. 116), Laton McCartney
quoted me as saying: “I don’t believe

in virgins, unicorns, tax reform, or .

other mythical beasts.” While this

quote is accurate, upon seeing it in

cold print, I reflected and decided that
I may believe in unicorns.

LESTER M. GOTTLIEB

President

Data Dimensions, Inc.

Greenwich, Connecticut

Portability probed

Vendors are not reliable sources of in-
formation on the degree of standard-
ization of their software products, and
the article by White and Ripley (“How
Portable Are Minicomputer Fortran
Programs?” July, p. 105) presents a
highly optimistic picture of the degree
of portability achievable by FORTRAN
programming.

For example, consider DEC’s 0s/8
FORTRAN 1v, a good product from an
experienced company, described in the
article as having only one “minor re-
striction.” DEC claims that it “provides
full standard ANSI FORTRAN 1V . . . sub-
ject only to the restriction that double
precision and complex number opera-
tions require an FPP-12 with extended
precision option.” In fact, 0s/8 FOR-
TRAN IV contains at least four violations
of the ansI standard. The three most
serious are actually documented by
DEC, but without any warnings or in-
dications that they are not standard.
These violations are:

1. Subscripted variables in a DATA
statement are limited to a single sub-
script. If multiple subscripts are used,
in some cases incorrect code is com-
piled without any diagnostic being
issued.

2. The “dummy” arguments of a
statement function are treated as ordi-
nary variables which get set to the
actual arguments whenever the func-
tion is called. Thus, if a variable and a
statement function dummy are given
the same name, the value of the vari-
able will be altered whenever the func-
tion is called.

3. Within a subprogram, a vari-
able is not permitted to have the same
name as the label of a comMon block.

Problems one and two can cause
correct, legal ANSI FORTRAN programs
to run incorrectly while producing no
diagnostics at either compile or execu-
tion time; problem three at least pro-
duced a diagnostic, but could require
lengthy ‘and error-prone rewriting of
programs to eliminate name conflicts.
" These are examples of problems that
can legitimately be described as minor
when writing a program de novo but
are quite serious when trying to trans-
port one.

Among minicomputer compilers, 1
believe that FORTRAN standardization is
a reality, but that FORTRAN portability
is a myth. With a new FORTRAN stan-
dard being promulgated, and the bur-
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letters

geoning of low-cost computer systems

whose purchasers may not have any

contractual clout with the vendor, an

honest appraisal of the state of stan-

dardization and means by which it
may be improved are in order.

DANIEL P. B. SMITH

Eye Research Institute

Boston, Massachusetts

In with the new

I was somewhat disappointed in Dr.
Holton’s article (“Are the New Pro-
gramming Techniques Being Used?”
July, p. 97). The notion of exploring
the impact of these techniques is laud-
able, but the publishing of a survey so
shallow in use and impact is, however,
questionable, I do not believe that the
sample, because of its size and com-
position, justifies any generalizations
with respect to the use of, or the impact
of, structured technology. Further, the
data presented some curious anoma-
lies. For example, structured program-
ming is described as “not particularly a
method for lowering development
costs,” yet the same technique is also
described as having “very high ratings
for improving the efficiency of pro-
gramming, debugging, and testing”
and is increasing “programmer pro-
ductivity.” It is interesting that one can
raise the efficiency of debugging and
testing, concomitantly increase the
productivity of the programmer, yet

not lower development costs.
ROBERT W. SHIELDS
Assistant Vice-President
American National Insurance
Company
Galveston, Texas

The author responds: Mr. Shields has
not presented a curious anomaly. He
has misquoted me out of context. The
article’s statistics show that struc-
tured programming is somewhat to
moderately effective in lowering pro-
gram development costs. My article
suggests that the dp installations have
been somewhat ineffective in passing
on this cost reduction to the user.

Initially, my survey dealt with 33
from among the largest 100 corpora-
tions in California. Considered as a
nation, California is among the top 10
in gross national product in the world.
This survey group is certainly repre-
sentative of an important segment of
our economy.

| was able to spend one to two
hours interviewing each of my partici-
pants to better determine the extent
and success to which they are employ-
ing modern programming techniques.
My participants were carefully
screened so as to reflect the views of
corporation data processing manage-
ment.
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Dr. Holton should have realized in his -

article that the West Coast has never
been thought of as a bastion of users of
new productivity methodologies. This
is due in part to the fact that these
methodologies (i.e., Yourdon, Jackson,
etc.) have the majority of their disci-
ples in the Central and Eastern United
States. A reluctance to use the new
productivity techniques was further
explained when Dr. Holton mentioned
that all but one of the 23 random
companies surveyed used IBM main-
frames. IBM has no marketable “‘struc-
tured” methodology product that can
be used against a program/system de-
velopment life cycle.
CLYDE L. MINER
McDonnell Aircraft Company
St. Louis, Missouri

Mr. Holton's answer: My survey did
not include developers of commercial
and government software packages.
Some of the most sophisticated users
of modern programming technologies
come from these types of installations
located on the West Coast. Secondly,
one of the survey participants, Hughes
Aircraft Co., is probably the most ad-
vanced user of modern programming
technologies in the world today.

On Mr. Miner's second point, | be-
lieve that IBM supports the use of
modern programming techniques more
strongly than any other mainframe
vendor. Its employees have published
many articles on the subject and its
user educational system gives many
courses on the value and use of such
techniques. :

I read John Holton’s article with great
disappointment. It would seem that if
we listen to Dr. Holton’s conclusions,
the 23 respondents to his survey were
not very serious about using the new
programming techniques, but instead
were just experimenting with them.
Furthermore, his conclusions were
more tutorial and seemingly biased
against 1PT than was actually war-
ranted. For example, in the results he
showed for structured programming,
high ratings were given to better qual-
ity programs, easier and less costly
maintenance, and more efficient de-
bugging and testing. All of these scored
over two on his scale of three. I submit
that if for no other reason than these
three, structured coding is a significant
plus to the old unstructured way. I
don’t think it would be at all fair or
particularly smart to believe that the
employment of IPT is a panacea to all
systems development problems, be-
cause it isn’t.

My programming group has em-
ployed all the techniques for the past
two years, including the full support
librarian and programming teams.
With the possible exception of the use
of HIPO’s, we have found IPT to be the
most effective set of tools that we have
ever used. They were especially effec-
tive in the areas of program quality,

maintenance ease, debugging, testing,
reduction of system integration time, "
and a considerable improvement in
overall project control. You couldn’t
get my people to go back to the old
ways. At least now, as managers, we
know when we are in trouble, before
we never knew until it was too late to
do anything about it.

M. DUNCAN

Program Manager,

Corporate ‘Systems Division
Montgomery Ward

Chicago, lllinois

Mr. Holton responds: It is Mr. Duncan’s
conclusion, not mine, that the survey
respondents who are experimenting
with new programming techniques are
not serious about using them. In fact,
some experiments were large enough
to involve groups of 10 to 15 analysts
and programmers. Such a group is as
large as the total systems and pro-
gramming work force in many smaller
installations.

However, | did wish to imply that
these techniques had by no means
been fully implemented or universal-
ly accepted in all installations that had
used them. But those who have used
the structured programming, top-
down design, and structured walk-
through techniques do rate them as
being quite successful in achieving
reasonable and rewarding objectives.

I think there is a flaw in the survey
reported in this article—it surveyed
large organizations. The amount of re-
sistance to adopting such a new method
varies geometrically with the size of the
organization. Thus it is not surprising
to find that large organizations, such as
those surveyed, have not wholehearted-
ly embraced structured programming.
Also, it may be that specific projects or
areas are using sp but not the whole
organization; this is especially true in
large organizations with a large main-
tenance workload, for it is very diffi-
cult to maintain a complex unstruc-
tured program using sp techniques.
JAMES R. SHANNAHAN
Data Systems Programmer,
Lockheed Missiles and
" Space Company
Sunnyvale, California

The evidence which | gathered does
not support Mr. Shannahan’s hypoth-
esis. | have contacted at least 15 me-
dium size dp installations to find out
if they had implemented any of the
techniques in question. Only one of
them had implemented any of these
techniques. This installation was using
structured programming and top-down
design. %

We welcome correspondence from
our readers about the computer in-
dustry and its effect on society, as
well as comments on the contents
of this magazine. Please double-
space your letter when you write to
DATAMATION, 1801 S. La Cienega
Blvd., Los Angeles, CA 90035. We
reserve the right to edit letters sub-
mitted to us.

DATAMATION



Introducing

Basic/Four

distributed data processing.
Right system, right price!

The right system should make each remote
location an independent data processing center.
That's what Basic/Four® computers do. And at the
right price. Because there's a model to meet the
exact needs of each location.

Powerful

stand-alone

computers
The key factor is how much
each satellite com-
puter can do. '
Basic/Four .
computers ‘
are interactive,
for instant trans-
action processing.
Each is powerful
enough to handle
all accounting and ;
payroll for each
location, plus its
specialized /
function-

‘

distribution,
warehousing,
whatever.

No more : ;
costly time-drains on the
host computer. No more waiting for processing.

Easy to install, program, use

The data processing needs of your remote locations
are like those of an independent business. And
that’s our specialty!

basic/Four corporation

Albuquerque - Atlanta - Baltimore/Washington - Birmingham - Boise - Boston - Buffalo - Charlotte - Chatt
Houston - Kansas City - Indianapolis - Las Vegas - Los Angeles - Lubbock - Madison - Memphis + Miami - Milwaukee - Mi

We offer proven software packages, with
special application modules that are easily adapted
to your particular needs. The language is
BUSINESS BASIC, SO programming is a snap. So is
operation: we can teach a clerk to run a system
in less than a day.

After 6 years
experience, with some
4000 installations, we
can put in Basic/Four
systems fast.

_ We talk to IBM
: - all the time

our tie-in capability
means your network
of powerful, self-
sufficient satellite
systems can
communicate
with
each
other, and
: with most
‘ large, host
i computers. That
4 adds up to the ideal
; distributed data
- processing system.
S A number of such
Basic/Four systems are up and running in the
U.S. and abroad.
For full information, call our nearest office.
Or write: Basic/Four Corporation, 18552 MacArthur
Blvd., Irvine, CA 92714

o

®

an company .

i - Cleveland - Dallas - Denver - Fresno - Grand Rapids - Hartford -

+ Chicago - Cinci .
polis/St. Paul - Nashville - New Jersey - New Orleans + New York -

Orange County - Philadelphia - Phoenix/Tucson - Pittsburgh - Portland + Richmond - Sacramento - Salt Lake City « San Antonio - San Diego - San Francisco - Seattle/Tacoma - St. Louis + Syracuse
Basic/Four Systems are also marketed in more than 30 foreign countries.

October, 1977
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The new standard for the CRT terminal
industry from the first independent -
commercial CRT manufacturer.

e Microprocessor controlled
e 80 characters X 25 lines
e Upper/Lower case

e Eight function keys

e Tilt/Swivel screen

AND MUCH MORE

Stability~
“Age
Beauty

2727 N. FAIRVIEW AVENUE e TUCSON, ARIZONA USA 85705 e (602) 792-2230 e TWX 910-952-1377
AN EQUAL OPPORTUNITY EMPLOYER M/F, COMMITTED TO AFFIRMATIVE ACTION — A TEC INCORPORATED CORPORATE POLICY
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offers you a combination of features that are not
available in any other system - - features that
dramatically improve resource utlllzatlon

For example - -

« DYNAMIT is DOS and DOS/VS release inde-

pendent, requires no modifications to the
supervisor, JCL language or user programs.

¢ Automatic Volume Recognition and Early

- Device Release features eliminate the need for
reservation of tape drives for each partition.

e DYNAMI/T logs exceptional occurrences for
audit trail and accepts alphanumeric volume
serial numbers.

e DYNAMIT provides comprehensnve repomng
of all tape activity.

e DYNAMIT allows for control of an unlimited
number of tape volumes and unlimited number
of tape file generations.

* Automatic rerun facility.

¢ Fully automatic multi-file, multi-volume
handling.

* Allows manual and automatic catalog of tape

files.

Provides control of unlabeled tapes.

Automatlc release of tape sort work files.

Allows use of alternate data sets for input.

Total tape file security.

Does not allow duplicate tape reel numbers.

DYNAM/T’s Early Device Release feature
permits the immediate use of the tape drive by
another partition.

Those are just a few of the features that make
DYNAMIT a major advance in software systems.

October, 1977

CA- SORT |s wuthout questlon the Number One

- ‘sort software system with | more than 2 000 users

‘EASILY INSTALLE ;
~ FREE FOR 15 DAYS

Just mail the coupon or telephone'collect to obtam
the complete DYNAM/T lnformatlon Klt and detalls of
the FREE 15-day trial.

COMPUTER ASSOCIA'I'ES

U.S. OFFICES: Calitornia, Connecticut, District of Columbia, Georgia, lllinois, New York,
Ohio, Texas.
WORLDWIDE OFFICES: Ar , Austria, B Brazil, D

g k, France:
Germany, Holland Ilaly Japan Switzerland, United Kingdom.

p==mmmsaw= FILL-IN AND MAIL TODAY =sseaau=a=
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Computer Associates D10777

655 Madison Avenue, New York, N.Y. 10021

YES! Rush the complete Information Kit and details of the DYNAM/T
15-day FREE trial.

O Also send Information Kit for CA-SORT
O Send Information Kit for DYNAM/D

L3 - T 1T
(Please Print)

Lo 15T T- T

X L 1T

[0 1§ State.........ceoevnennn 4]« TN

IBM ComputerModel................ OperatingSystem................

{Please include area code)

FOR FASTER ACTION: TELEPHONE RIGHT NOW . ..
(212) 355-3333

© 1977 Trans-American Computer Associates, Inc.
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A new definition in conversational terminals that includes
most features usually found only in higher priced terminals.

Hazeltine

Hazeltine

1510

A buffered editing terminal with extended system flexibility and capabilities.

An innovative approach to FUNCTION KEYS—enabling each character key to afternate as a function.
Host computer or operator may set:

® The programmable SEND key to any of six transmitting modes —Line, Page or Batch

each with either “all” or “unprotected” data.

® The operating mode to Half/Full Duplex or Format.

The “Read Status” capability permits the host computer to determine:

o /f the terminal has received errors.

o The status of the programmable SEND key.

® The operating mode.

AT
Hazeltine

&7 "

Hazeltine Puts Performance Info Economy Terminals.

Hazeltine Corporation, Computer Terminal Equipment, Greenlawn, New York 11740 (516) 549-8800 Telex 96-1435

EAST, N.Y. (212) 586-1970 [ Conn. (203) 875-6429 CI Boston (617) 261-5867 £ Pittsburgh (412) 343-4449 Tl Phila. (215) 676-4348 [1 Wash. DC (703) 979-5500 1 Rochester (716) 254-2479.
MIDWEST: Chicago (312) 986-1414 T Columbus (614) 488-5913 (3 Defrait (313) 559-8223 C Indlianapolis (317) 299-5332. SOUTH Atlanta (404) 434-8444 T Dallas (214) 233-7776

03 Houston (713) 783-1760 [ Miomi (305) 940-3113 11 Orlando (305) 628-0132. WEST. San Mateo (S F.) (415) 574-4800 [ LA (213) 553-1811 0 Denver (303) 770-6330

{1 Seattle (206) 242-0505 '




' J4ZETINES
ANGELS

Capable. Fast. Reliable . . . Beautiful.
With specific capabilities for specific tasks.

Some triol
Ready now for your next assignment.

A Multi-Processor Terminal System with aN

the features of the Hazeltine 1510 plus

a programmable peripheral controller

that permits the printer to “copy” or to operate
independently. Controller features include:
Serial or parallel operation; Code Transparency;
Speed Buffering, Independent Selection;
Off-Screen Printing; and

On-Line or Off-Line Printing.

The “Read Status” capability is extended to provide
printer “Busy” or “On-Line” status information.

CANADA MISCOE Data Communications Equipment Services, Ltd.
Toronto (416) 678-7354 (3 Montreal (514) 631-4381 0 Vancouver. B.C. (604) 731-0714 11 Calgary (403) 264-8237 [ Winnipeg (204) 944-0256
ENGLAND: Hazeltine Ltd. 01-948-311 Telex (851)-928572 GERMANY Hazelfine GmbH O611-590748 Telex (841)-416924 FOR WORLDWIDE SALES INFORMATION CALL (516) 549-8800.
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Two more high
performance
systems extend

the new NCR
8000 series.

The NCR Interactive F-8430 and I-8230.

With these two new computer systems, NCR has now
introduced six major current technology computer-
models in 1977. And there are still more to come.

These new systems offer more alternatives and
greater productivity for many businesses and organi-
zations. And NCR’s migration path engineering offers
unlimited growth potential. Because compatibility
—protection against obsolescence or increasing
volume—ocontinues to be an essential feature of NCR
system design. Every user can move up from the
1-8230, the 1-8430, or any other NCR I-8000 system.

Advanced design in a small package.
The new NCR 1-8430 is an interactive system which -
applies most of the advanced price/performance

characteristics of NCR’s recently introduced and widely
acclaimed Criterion Series to lower volume jobs.

It has super-efficient architecture and the same
emitter-coupled logic circuitry as the Criterion. The
same firmware versatility. Almost as much processing
power. And the same nanospeed. Processor cycle
time is 112 nanoseconds.

The I-8430 uses NCR's powerful IRX (Interactive
Resource Executive) operating system, and functions
in the virtual memory multiprogramming mode. IRX
is an easy step up from IMOS Il (Interactive Multi-
programming Operating System), the operating
system used by NCR’s I-8200 Series. No reprogram-
ming; not even recompiling. And a step toward the
Criterion Series. That is migration path engineering.

Even smaller, still powerful.

The second new system is the NCR I-8230, a powerful
and flexible minicomputer system designed for small-
scale autotransaction applications. Or for use as a
local processor in a distributed processor network.

Using IMOS llI, the I-8230 can run multiple inter-
active applications online from terminal work stations,
eliminating redundant data entry and ensuring that
file information is always as current as the last real-
time transaction to enter the system.

For a personal introduction to this new high
performance twosome of new computers, call your
local NCR representative. Or write to EDP Systems,
NCR Corporation, Box 606, Dayton, Ohio 45401.
R
NS

NG

Complete Computer Systems
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DRARTAMATION .



people

FromTab
Manager to CEO

Donald P. Kelly, who began his busi-
ness career 31 years ago as a tabulating
manager with an insurance company,
today heads giant Esmark, Inc., a Chi-
cago company that did $5.3 billion last
year. His rise in the company began
to accelerate 10 years ago when, as
controller of Swift and Co., he was
assigned to make a thorough analysis
of the company’s future.

Conglomerates at that time were ac-
quiring many of the nation’s large
meat packing companies—except
Swift—and Swift’s chairman Robert
W. Reneker was determined that Swift
would do the swallowing rather than
be swallowed. Swift then launched a
diversification plan, based on Kelly’s
analysis, and in 1973 set up a holding
company called Esmark, with Kelly as
the president. Swift became its meat
packing division. Last July when Ren-
eker retired, Kelly assumed the chief
executive officer’s post in addition to
the presidency.

Although the company still gets
78% of its revenue from food prod-
ucts, most of its profits come from the
non-food acquisitions it has made dur-
ing the past ten years—fertilizers, pe-
troleum chemicals, energy, and per-
sonal products from its recent acquisi-
tion of International Playtex. Mean-
time, it'’s been drastically trimming its
meat packing operations, closing 50
plants and laying off or retiring 18,000
workers from what was once the na-
tion’s largest meat packing concern.

“We sure aren’t the biggest any-
more, and we don’t want to be,” Kelly
told an interviewer recently. The com-
pany “cannot and won’t participate in
the surplus carcass market,” said the
self-styled “numbers man” from the
South Side of Chicago.

Kelly, the son of an accountant,
went from high school into the Navy
during the second World War. Then he
joined the United Insurance Co.- of
America as manager of tabulating for
five years. After two years as manager
of data processing with the A. B. Wris-
ley Co., he joined Swift and Co. as a
$125 a week manager of data process-
ing, becoming assistant controller 12
years later in 1965, and controller in
1967. During that period, Kelly at-
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tended Loyola and DePaul Universities
in Chicago and Harvard Univ., taking
courses in accounting and finance, but
never got a degree.

After his analysis of the company,
which he described as a “painstaking,
nine-month, seven-day-a-week, thirty-
six-hour day” assignment, Kelly was
named v.p. of corporate development
and controller and in 1970 became the
company’s financial v.p. and a direc-
tor.

His 19 years in data processing have
given Kelly some unique concepts
about the management of a computer

" DONALD P. KELLY
Unique concepts about dp

operation. Last February, for instance,
he spun off the company’s data pro-
cessing department, Cogna Systems,
which had operated as a wholly owned
subsidiary. His rationale: although it
had operated as a profit center since its
inception in 1973, its prices were ar-
rived at “by proclamation” rather than
through the competitive process.

Cogna president David Eskra said
Cogna, with an 1BM 155 and 158, for-
merly did 1009% of its business with
Esmark. Now it’s down to about 70%
under a three-year agreement, which
often is renegotiated. The rest comes
from batch work it does for manufac-
turing firms which have been signed up
since Eskra first got word of the spin-
off last November. Eventually, Cogna
hopes for a 50-50 split.

Eskra thinks it’s the first time in
history that a major U.S. corporation
has divested itself of its data processing
organization. He says it often gets
stlcky when services you were provid-
ing at no charge to an Esmark opera-
tion, suddenly aren’t for “free” any-
more. “Kelly understands it; but the
guys further down don’t.”

Particularly because of the compa-
ny’s structure as a holding company
where managers are given greater en-
trepreneurial opportunities. If a man-
ager sets his goals, and they’re ap-
proved and reached, he gets a bonus of
as much as 70% of his base salary. If
he fails, no bonus. Kelly, the numbers
man, is no exception. Last year when
Swift posted a $3 million fourth quar-
ter loss, Kelly’s bonus dropped to
$30,877 from the year before figure of
$108,500, on a base salary of $176,442.

Business First Technology Second

Roger W. Borneman likes to look at
data processing from a business man-
agement standpoint first and a techni-
cal standpoint second.

This probably has a lot to do with
the fact that he seems to be thoroughly
enjoying the job he took over last May
9, as v.p., information systems, for
Ralphs Grocery Co., Los Angeles.
Borneman joined Ralphs after 15 years
with Atlantic Richfield Co. where his
last job was manager of corporate sys-
tems. “Data processing is much more
closely tied to the day-to-day operation
of the company (at Ralphs) than in
the petroleum business. My personal
background fits. I was trained as a

- manager, not as a dp expert.”

In a sense, Borneman has come full
circle. He got into data processing in
the mid-1950s with National Supply
Co., Pittsburgh, Pa. National Supply
manufactured and sold oil field drilling

and production equipment. Hardly like
a grocery store, but it was a merchan-
dising operation and, Borneman re-
calls, “there were many similar kinds
of system problems.”

Holder of an Ms degree in industrial
administration from the Carnegie In-
stitute of Technology, Pittsburgh, Pa.,
Borneman said he was hired by Na-
tional Supply like “many other Carne-
gie graduates,” because some of the
graduate school faculty was doing
some work for National at the time. “I
was hired as an engineer by the con-
troller to provide a different kind of
academic background.”

He started as an auditor, moved into
accounts planning and sales account-’
ing, and eventually became assistant
manager for plant accounting.

In 1955, he recalls, “because of a far-
sighted controller,” the company be-
gan looking into the feasibility of using
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either a Univac I or an 1BM 705 large
scale computer for an integrated mer-
chandising accounting and informa-
tion system. Borneman wasn’t slated
for the systems group that would de-
velop the system but was “drawn into
it” when the company’s internal re-
cruiting program failed to find enough
qualified people. He remembers that
with the help of Arthur D. Little Co.,
the 16 people in the group developed
the marketing support system. It in-
cluded an automatic reordering pro-
cess which was, in effect, an early ver-
sion of the logic of the 1BM Impact
system, a system used today by Ralphs.

Ralphs is a supermarket chain with
99 stores, of which 82 are in Southern
California and 17 in the San Francisco-
Sacramento area. It has the largest
share of market among competitors in
the Los Angeles area, some 21% above
the leading contenders. The firm has
approximately 9,000 employees with
some individual stores having as many
as 225. And, in a field with a profit
margin of less than 1%, data process-
ing plays an important role in achiev-
ing efficiency. ‘

Borneman is particularly impressed
with supermarket scanning systems in
seven of Ralphs’ stores. The chain has
an additional six with 1BM 3660 key
entry point-of-sale (pos) systems and
several with National Semiconductor
Datachecker equipment. He said the
chain plans to extend the use of ECR’s
(electronic cash registers) and scan-
ning. “We have proven there is justifi-
cation for scanning.” Ralph’s first
scanning store began scanning three
years ago. '

Borneman believes, “Use of data we
didn’t have before is the real key. We
now have knowledge of sales out of the
store by item, rather than broad cate-
gories, which helps inventory and al-
lows us to measure price sensitivity.”
By the latter; he explained that he
meant an ability to move prices up and
down and determine at what price an
item would experience the highest
movement. ,

Ralphs was founded in 1873 by
George A. Ralphs and was a family-
owned business for many years, Today
it is a division of Federated Depart-
ment Stores, Inc., the. only division

among 19 that isn’t a department store:

_chain.

But, says Borneman, many of the
characteristics of a family-owned busi-
ness have stuck at Ralphs. All of top
management is housed in company
headquarters in Compton, Calif., with
the exception of a small office in Con-
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cord for the bay area stores and “we
communicate very closely.”

Ralphs has had a data processing
operation for some 15 years, and today
this operation has a staff of 60. The
company has a two megabyte 1BM
370/158 and an 1BM System/7 for
production recording and inventory
management in its new meat process-
ing plant. Federated, Borneman said,
currently is developing a common sys-
tem for use by its department store di-
visions, and Ralphs could conceivably
use it for such things as accounts pay-
able and payroll, or as a base of addi-
tional computing power. He said dis-
cussions toward this end will begin this
fall.

He said the most promising applica-
tion for Ralphs today is store order-
ing through billing and distribution.
Stores reorder their nearly 15,000

ROGER BORNEMAN
Enjoying his job

- items of merchandise using an MsT

2200 source data entry unit which
scans the shelf tag bar codes and rec-
ords on tape for transmission to the
370/158 over dial-up lines. Orders are
passed against an inventory file, priced,
and warehouse shipping documents are
produced and distributed to various
warehouses. “Items are delivered to the
store and are on the shelves before the
next day’s order is placed.” He said
some stores order twice a day.

In between National Supply and At-
lantic Richfield, Borneman spent two
years with Litton Industries’ Guidance
and Central Systems Div. where he was
manager of financial data processing.

His devotion to the business man-
agement viewpoint is, to some extent,
carried over into his family life. “What
with four children and a big house, it’s
very much like running a business.”

In New Posts

LAWRENCE SELIGMAN was ap-
pointed director of small business sys-
tems development for Data General
Corp. . . . ROBERT H. LEY was
named director of information services
for Welch Foods Inc. ... DONALD S.
BATES is the new general manager of
General Electric’s Information Ser-
vices Div. . . . MICHAEL ANTHONY
PFAFF was named vice-president, in-
formation systems, Federal Express
Corp. . . . RICHARD T. WASILIUS
was appointed manager of systems and
programming for Research-Cottrell,
Bound Brook, N.J. . . . Data General
Corp. named FRANCIS A. ROWE di-
rector of systems marketing programs.

. . DOUGLAS J. FISCHER' was
named vice-president, finance and ad-
ministration, of Midrex Corp., Char-
lotte, N.C. . . . DR. HERMAN LE-
VIN was appointed vice-president,
development, for Tri-Data, Mountain
View, Calif. . . . Auto-trol Corp., Den-
ver, appointed MILAN R. MRAZ,
vice-president of international sales
and marketing . . . JOHN J. MAHON-
EY was named vice-president and gen-
eral manager of Avco Systems Div. of
Avco Corp....ELLIOTT D. JAMES
was promoted to the newly created
post of vice president-general manager
of the Dallas operation of Harris
Corp.’s Data Communications Div. . ..
THOMAS T. HARDING was elected
a vice president of the Perkin-Elmer
Corp. .. . MARK McGREW was pro-
moted to president of Computer Power
Systems, Long Beach, Calif. . ..
JAMES B. SKAGGS was named ex-
ecutive vice president of System De-
velopment Corp., Santa Monica, Calif.
. . . GEORGE VOSATKA, former
senior vice president of General Auto-
mation, is the new president of the
Valcomp Div. of Tymshare, Inc. . ..
JOSEPH P. ROEBUCK, vice president
for Honeywell's Western computer
marketing region, named RICHARD
G. TAYLOR Southwest district direc-
tor, responsible for marketing, sales,
and systems support for all medium
and large-scale computer systems in 10
area states . . . JOSEPH L. DIONNE
was named president of McGraw-Hill
Information Systems Co. . . . WIL-
LIAM B. PORTER was appointed di-
rector of marketing for DatagraphiX
Inc., San Diego . . . HERBERT M.
PERKINS, who, for the past three
years has served as general manager
of the Editing Div. of Datatron, Inc.,
Irvine, Calif., was elected president of
the company ... THOMAS E.
BYRNE, assistant director of comput-
ing services at Dartmouth College, was
designated acting director of the
Kiewit Computation Center %
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For two-wire, full-duplex operation at 1200 BPS, Universal Data
Systems proudly announces the Model 12:12, the newest addition
to the UDS family of data modems. The unit operates synchro-
nously or asynchronously over unconditioned dial-up or private
telephone lines.

Terminal interface discipline with the 12-12 is identical to that
commonly used for 103/113 modems. Using experience-proved
phase shift modulation techniques, the UDS-12-12 transmits at
1200 BPS or any integral sub-multiple rate, without restrapping
or adjustments.

The 12-12 is insensitive to word length, and it includes integral
provision for automatic remote and local loopback testing. De-
livery: 45 days ARO. For technical details contact UDS today.

$600 Single Unit Price.

universal data sustems

4900 Bradford Drive « Huntsville, Alabama 35805 « Telephone (205} 837-8100 « TWX 810-726-2100
Created by Hall & McKenzie Advertising. Winter Park, Flonds CIRCLE 74 ON READER CARD
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Harrls

Harris now delivers the most cost/performance effective multi-use
computer system in the industry.

Our new family of high performance systems—S115, $125 and
S135—together with our powerful VULCAN Virtual Memory Operating
System supports more than 50 terminals. Simuftaneously.

This is a whole new line of medium-scale, multi-use systems with
increased reliability and new state-of-the-art technology You get greater
[/O throughput. MOS memory with error correction. Powerful micro
processor based CPU. Broad selection of highly reliable peripherals. And
all operate with ANSI 74 COBOL, FORTRAN, RPG I, FORGO, SNOBOL,
and extended BASIC.

The Harris S100 systems take on many different jobs all at the same
time. Multi-stream batch processing. Multiple concurrent RJE's, both host
and remote. Multiple interactive time sharing. Real-time processing. And
this new generation of high performance computer systems from Harris
delivers these all to you, concurrently.

If your need is distributed processing, time sharing, data base
management, or any type of concurrent multi-use application,
benchmark our new computer system against any other system in the
industry.

Harris Computer Systems, 1200 Gateway Drive, Fort
Lauderdale, Florida 33309. Telephone (305) 974-1700. Europe:
Harris Intertype, Ltd., 145 Farnham Road, Slough, SL1 4XD,
England.

All at once, it's Harris.

f l
D q] HARRIS
| ‘ ‘1 1 U COMMUNICATIONS AND

INFORMATION HANDLING
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At last, a cure for
“ Got Those Old Three in the Morning
Blow-up Blues.”

The cure is the UCC-15 Job Recovery
Management System. With this software
package, the task of rerunning or step
restarting production jobs is now as simple
as changing a single JCL parameter.

UCC-15 automatically corrects the OS
catalog, scratches unnecessary direct access
data sets, adjusts GDG biases and starts at the
proper job step. Manual errors in restarting
and rerunning can be completely eliminated.
The latest version of UCC-15 can also provide
data base recovery when a rerun or restart
is necessary.

Most of our customers tell us UCC-15 works
so well, they’d forgotten they even had it. If
you're tired of your phone ringing at 3 a.m.,
you can ring ours anytime at 1(800)527-3250
(in Texas, call 214/688-7313) or circle #93

Other UCC software packages include:

A Tape Management System that insures
against loss or destruction of data (UCC-1).
Circle #94

A DOS Under OS System that lets you use
DOS programs, without reprogramming, while
you convert to OS (UCC-2). Circle #95

A Disk Management System you should
investigate before you buy another disk drive
(UCC-3). Circle #96

A PDS Space Management System that
eliminates PDS compression (UCC-6).

- Circle #97

A Data Dictionary/Manager that will
really get IMS under control (UCC-10).

I Circle #98

A General Ledger/Financial Control
System that your Accounting Department has
been dreaming of (UCC-FCS). Circle #99
Software packages like these. Another way —

We're helping the computer
to do more of the work.

Canada: 101 Duncan Mill Road — Don Mills, Ontario M3B 123

October, 1977

uccoc

P. O. Box 47911 —Dallas, Texas 75247

* Europe: 1258 London Road— London, U.K. SW16 4EG

Member SIA % Software Industry Association
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if youown
one of these

Varian

Versatec

get sensitive.

You pay plenty for electrostatic paper.
You should know about our new paper
that makes brighter images and costs less.
Try a roll free. Come with the
Sensitive Paper People.

c GRAPHIC CONTROLS

COATED PRODUCTS DIVISION
® .

sensitivitycoupon

Send one free roll or fanfold to fit:
o Gould, o Varian, 0O Versatec

Annual Usage: _._____rolis Paper Number.
Name Phone.
Firm

Address

City State Zip

Mail to Coated Products Division, Graphic Controls Corporation,
P.O. Box. 1309, Buffalo, NY 14240 D-10

Or call toll free 800-828-7978.
(In New York State, call 716-847-7500.)
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calendar

OCTOBER

Personal Computing Expo, Oct. 28-30, New York. Free
seminars and lectures about the latest in the field of personal
computing will be offered at this show. Manufacturers have
been invited to explain their microcomputer systems, and
experts will conduct sessions on algorithms, software, lan-
guage compilers, and assemblers. Included in the forums will
be the personal design of computers for the more experi-
enced hobbyist; kit building for the novice; microcomputer
applications for business, industry and homes; computerized
games, vocal output, and music. Contact: H.A. Bruno and
Associates, Inc., 78 E. 56th St.,, New York, N.Y. 10022
(212)753-4920.

NOVEMBER

Interface West, Nov. 1-3, Los Angeles. This three-day con-
ference and exposition for data and voice communications
users has as its theme, “Productivity through Computing
and Communications Alternatives,” and its objective is to
bring together users and prospective users of computer and
communications technologies. Over 150 speakers will ad-
dress 50 sessions, and there will be an exposition of the
leading products and services in the areas of data commu-
nications, small computer systems, voice communications,
and microprocessing. Individual programs are partitioned
to provide a comprehensive tutorial in each of these major
areas. Contact: Interface West, 160 Speen St., Framingham,
Mass. 01701 (800) 225-4620.

COMPSAC 77, Nov. 8-11, Chicago. This is the IEEE’s first
international computer software and applications confer-
ence and is designed to bring together computer practition-
ers, users, and researchers to share ideas, experiences, and
requirements for application software, management tech-
niques, and software development support. Papers presented
will cover topics such as: development methodology, man-
agement, data base management systems, computerized de-
cision-making systems, real-time applications, computer-
aided design, software tools, mini-micro software develop-
ment, social, legal and regulatory issues, and organizations
impact. Contact: Stephen S. Yau, Dept. of Computer Sci-
ence, Northwestern Univ., Evanston, I1l. 60201 (312)492-
3641.

Sixth Texas Conference on Computing Systems, Nov. 14-
15, Austin, Texas. Sponsored by the Univ. of Texas and the
1eee Computer Society, some of the topics to be covered
are: very large mass storage systems, very large data bases,
computer hardware engineering, microprocessors, mini-
computers, operating systems, and software engineering.
Contact: Prof. Edward Thompson, Dept. of Electrical En-
gineering, Univ. of Texas, Austin, Texas 78712.

Fourth Annual Computer Security Conference, Nov. 14-16,
New York. This year’s three-day program will discuss the
practical aspects of computer security by emphasizing user
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experiences via case history presentations and workshop
sessions. The conference will cover the latest developments
in areas including risk analysis, fraud and embezzlement,
disaster recovery, data communications security, dp audit-
ing, privacy, insurance, and physical and personnel security.
Workshops and special interest group meetings will be
offered. Fee: $465. Contact: Computer Security Institute, 43
Boston Post Rd., Northboro, Mass. 01532 (617) 393-3666.

Waestern Educational Computer Conference, Nov. 16-17,
San Francisco. Sponsored by the California Educational
Computing Consortium, this will be both a vendor show and
a conference. Contact: Paul Black, Dept. of Computer
Science, csuLB, 6101 E. 7th St., Long Beach, Calif. 90840.

CALL FOR PAPERS

The Eighth International Symposium on Fault-Tolerant
Computing will be held June 21-23, 1978. The program
committee presently is soliciting papers on the theme of the
system approach and on the interaction between technologi-
cal advances and fault tolerance. Relevant topics include:
hardware and software architecture of fault-tolerant sys-
tems; evaluation of system reliability, performance, and
operational security; hardware and software design valida-
tion; detection and diagnosis of hardware and software
errors; testing for quality production; and error recovery
and system reconfiguration. A summary of about 200
words, due by Nov. 1, and the paper proposition with a
4,000 word maximum, due by Dec. 1, should be sent to M.
Diaz, Frcs-8 Program Committee Secretary, LAAS, 7, ave-
nue de Colonel-Roche, 31400 Toulouse, France.

Technical papers now are being solicited for PERCOMP *78,
a selling show designed with the home computerist and
business person in mind. Suggested topics include: speech
synthesis and recognition; pattern recognition; bit-slice
architecture; real-time machine control; software and hard-
ware tutorials; business applications; microcomputer selec-
tion; microcomputer hardware surveys; word processing;
and home applications. Specific topics to be considered in-
clude: applications of microcomputers in communications;
tutorials on assembler, monitor, editor, and interpreter pack-
ages; hardware construction practices; advanced languages
including ApL and pL/1 derivatives; music generation and
control; and file structures used for floppy disc, tape record-
er, and RAM. Three copies of an abstract of an original
paper on any of these or related areas are requested by Oct.
31, and should be sent to: James H. Londwedel, PERCOMP
78, 1833 E. 17th St.,, Santa Ana, Calif. 92701. Final
manuscripts must be received by Jan. 13, 1978.

ON THE AGENDA

SWAP Fifth Annual Meeting, Nov. 2, Boston. Contact:
SwWAP, ¢c/o Wang Laboratories, 1 Industrial Ave., Lowell,
Mass. 01851. Mini/Micro Computer Conference, Dec. 6-8,
Anaheim, Calif. Contact: Robert D. Rankin, 5544 E. La
Palma Ave. Anaheim, Calif. 92807 (714)528-2400. College
and University Exchange National Conference, Dec. 7-9,
San Diego, Calif. Contact: cAuUsg, 737 29th St., Boulder,
Colo. 80303 (303)492-7353. SOVEXPO, Dec. 7-15, Mos-
cow. Contact: Clapp and Poliak, Inc., 245 Park Ave., New
York, N.Y. 10017. On-Line Information Meeting, Dec. 13-
15, London. Contact: On-Line Review, Woodside, Hinksey

Hill, Oxford, ox1 5BE, England. *

October, 1977
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get sensitive.

For what you pay for thermal paper,
you should get consistent imaging and
quick delivery. No maybe’s. We say
you can. And pay less. Come to the
Sensitive Paper People. Try our paper.

Free.

~ sensitivitycoupon

GRAPHIC CONTROLS

COATED PRODUCTS DIVISION
®

Silent 700® is a trademark of Texas Instruments.

Send one free roll for Texas Instruments Silent 700@

Annual Usage: rolis Paper Number.
Name Phone.
Firm

Address

City State ' Zip

- Mail to Coated Pfoducts Division, Graphic Controls Corporation,
P.O. Box 1309, Buffalo, NY 14240 D-10

Or call toll free 800-828-7978.
(In.New York State, call- 716-847-7500.)
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"Sycor service keeps my
network uptime to 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 | 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.

~To find out how much Sycor intel-
ligent terminals and responsive
service can mean to your net-
work’s efficiency, contact Bill
Newell, our national sales man-
“ager, at Sycor, Inc. Corporate
Offices, Ann Arbor, MI 48104.
Better yet, call one of our near-
by sales offices. We'e listed in
‘the Yellow Pages under “Data
Processing Equipment”’

Sycor puts computer power where the work is.

October, 1977
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Inonly 90 seconds of transmission time, HP’s new
graphic plotter drew this chart in four colors,

A

picked up its pens, and put them away.

Getting this kind of graphics
from complex computer .data
has always been a long drawn-
out problem: Now, arcs, circles,
dashes, dots, and alphanumer-
ics~routine shapes that nor-
mally take lengthy programs—
are quickly drawn by smgle
commands.

And, with only one trans-
mission, any series of shapes and
~ moves can be stored in the plot-

o ter’s memory and repeatedl ex-

Neat, isn’t it.

mable command or front panel
control. Four long-life HP pens
stay tucked away until the plot-
ter picks one out, draws, and
puts it back (with the cap on).

You have to see it to believe -

it. HP’s remarkable new Model
7221A (RS 232C interface) uses
an internal memory and 40 com-
mands that plot efficiently to
save you money in computer
and transmission time. All for
Jjust $4,600, domestic USA price
only.

See your Hewlett- Packard

,esentatlve for complete de

taxls on how you can have eco-

nomical high quality multi-
color charts and diagrams of
your computer-generated infor-
mation with the new Model
7221A Graphic Plotter. It’s the
neat solution to the problem of
long, drawn-out hard copy
graphic displays. 172
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source data

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

1 LXO(j OIS ]

ACCESSING INDIVIDUAL
RECORDS FROM
PERSONAL DATA FILES
USING NON-UNIQUE
IDENTIFIERS

NBS Special Publication 500-2
Natlonal Bureau of Standards,

197
192 pp. $2.65

The National Bureau of Standards
sponsors a program of directed re-
search through grants to small busi-
nesses. When the course of national
events requires a pinpoint investigation
or a summary of the current art, NBS
contracts to have the necessary mate-
rial pulled together. Operating Systems,
Inc.,, of Woodland Hills, Calif., re-
ceived such a contract and pulled to-
gether a definitive document that dis-
cusses the identification of individuals
without using a unique preassigned nu-
meric digital identifier.

For several years the pros and cons
of using the Social Security number as
a numeric identifier have been debated.
Since computer systems require some
unique identifier or a combination of
concatenated descriptors that form a
- unique identifier, os1 was requested to

research the subject and provide a re-
view of the methodologies for retriev-
" ing an individual’s record without the
use of a standard numeric universal
identifier. To that end osI reviewed
the state of the art in retrieval tech-
niques to find ways that multiple non-
unique fields could be combined to
search a data base. They then tested
their theories against a data base and
computed the probability of a match.
The report consists of about 70 pages
of prose, 100 pages of computer print-
out, and a 7-page FORTRAN program.

On review, one discovers it has an
academic flavor; on scrutiny, several
glaring omissions.

The circulation departments of ma-
jor magazines have wrestled with the
problem of nonunique identifiers for
many years. I was dismayed by the
absence of a survey of the algorithms
used for circulation control by major

October, 1977

magazines such as Reader’s Digest and
Time.

Plowing on I found the study lacked
creativity (and this in turn causes me
to suspect its credlblhty) An obvious
identifier that cries out for considera-
tion in a study such as this is the fully
qualified telephone number (area code
plus local digits). For a large portion
of the population this is almost a
unique identifier, is constantly up to
date, and frequently appears on credit
applications, new car purchase agree-
ments, and the like. One could simply
ask, “Have you moved recently? If so,
enter your old and new telephone
numbers in the spaces provided.” It
would allow a trail to be maintained so
records could be linked with the indi-
vidual being profiled.

Almost as good (except for dense
ethnic neighborhoods where a single
surname dominates) is the postal zip
code. On a national scale, for Social
Security records or veteran’s benefits,
the person’s full address and age might
be a unique combination. Unfor-
tunately the evaluation of the zip code
was not included in the study either.

The failure to make allowances for
the application environment in which
the data base exists is disappointing.
This affects the probability of a vari-
able being present and current. Con-
sider the difference between a file of
registered births and a file used in pro-
viding Social Security benefits. The
birth file is a one-shot and never main-
tained; it contains a high degree of ini-
tial error and deteriorates over time.
The Social Security file is seldom more
than 90 days out of date, and likely to
have some fields current and correct
since it is in the interest of the affected
individual to keep them current and
correct (so he can receive his monthly
stipend). Thus I conclude the prob-
ability of a retrieval is also a function
of the quality of the data, and this in
turn depends on the file activity pattern.

It is true that an in-depth knowledge
of data bases and large file applications
environments would be required to
prepare key definitions so the issues of
data quality and integrity could be un-
derstood. But that doesn’t seem to be
too much to ask of a company that
provides the government with 100
pages of retrieval probability printouts.

Robert L. Patrick

Mr. Patrick is an industry consultant
and Datamation editorial advisor.
Editor's Note: For another view of this
same subject see the Forum in this
issue.

BOOK BRIEFS . ..

PCC's Reference Book of Personal
and Home Computing

Edited by Dwight McCabe
People's Computer Co., 1977

248 pp. $5.95

Perhaps this book would be more ap-
propriately titled “Two-Thirds of a
Reference Book,” since the first hun-
dred pages are devoted to articles,
which for the most part aren’t what we
would consider references. In a ref-
erence sense, two articles stand out:
the glossary, reprinted from the Byte
Shopper (and prefaced by the editor
with the caveat, “Almost every defini-
tion here has exceptions to the rule, so
be warned.”); and Li-Chen Wang’s
short description and complete listing
of an interpreter for Tiny BASIC on an
8080 or Z-80-based microcomputer.
The remaining eight articles, by the
likes of Theodor H. Nelson and Jim
Warren, are either useful in a practical
sense, or thought-provoking, or both,
but it’s unlikely readers will find them-
selves continually referring to these
articles.

The next 140 or so pages, a section
entitled “Reference,” contain several
bibliographies, directories of profes-
sional societies, computer clubs and

newsletters, computer stores, and man-
ufacturers. These are the references we
think people will use and reuse. We do
have one objection to this book: it’s an
annoyance to buy a $1.50 pocket book
with a cigarette ad bound into its cen-
ter, and it borders on downright offen-
sive to buy this book at $5.95 and find
numerous ads scattered about. Ads or
no, there will probably be many dog-
eared copies of this book sitting on the
bookshelves of personal computer us-
ers. %

o

v,vﬁﬂkt
Siltelll

lierraiu

C 1

Oscar Enhanced
A new 8-page brochure describes an

improved version of OSCAR, an interac-
tive project management computer
program. The brochure details en-
hancements to the report generator fea-
ture, which now enables a client to
produce comparative reports in addi-
tion to critical path method and re-
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Distributed Processing Systems

Easy-to-use software,
built-in printer,
large screen, more memory.
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Introducing the Model 770
Intelligent Terminal.

From the company

that makes

technology affordable.

The Model 770 Intelligent Termi-
nal is a powerful system designed
to meet your distributed processing
needs. Better than sending your
data to your host by mail or tele-
typewriter, better than entering it
by keypunch or key-to-disk, the 770
provides the ideal, cost-effective
solution for source data entry, data
pre-processing and communica-
tions for your distributed process-
ing applications.

Reduces your

communications costs.

The Model 770 removes a substan-
tial burden from your host computer
and reduces your data communica-
tions costs. By pre-processing your
data on the spot, errors are re-
duced, and speed and accuracy are
increased. Additional communica-
tions savings can result by trans-
mitting batched data at high speed
during unattended operation when
line rates are lower.

Totally integrated package.
The Model 770 terminal includes
all the components of an entire
system. It has features like dual
mini-cartridge tapes, a 1920-char-
acter video display and up to 48K
bytes of memory. And it’s the first
video display-based intelligent
terminal on the market that offers

a built-in 80-column printer.

For multi-copy and 132-column
capability, TI’s compact, micro-
processor-based Model 810 impact
printer is also available

Model 810 Impact Printer

Easy-to-use software,
easy-to-learn language.
Model 770 terminals are easy to
program and operate with TPL
700, the flexible, powerful Ter-

-------- s e 0 s e L A )

Yes! I am interested in the Model 77
[ Please send me more information.

Name

[ Please have your representative call me.

minal Programming Language.
TPL 700 is a high-level business-
oriented language that greatly
simplifies forms generation and
procedures for data entry and local
processing. Programs can be de-
veloped interactively on the 770
without ever writing lines of code.
And,of course,TI offers total ser-
vice and support, including flexible
maintenance plans and a nation-
wide network of factory-trained
customer service engineers. For
your distributed processing needs,
TI clearly has a better solution. For
more information, mail back the
coupon. Or call your nearest —
TI sales office or Terminal H
Systems Marketing, (512)
258-7176.

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

0 Intelhgent Terminal. 110-DM

Title

Company

Address

City

State Zip

Phone

My application is

Houston, ’beas 77001
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Mail to: Texas Instruments Incorporated, PO. Box 1444, M/S 784

ecesceone
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Copyrlght ©1977, ’I‘exas Instruments Incorporated

TEXAS INSTRUMENTS

October, 1977
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source constrained-type reports, These
reports are said to enable the planner
to compare reported up-to-date perfor-
mance to the baseline schedule.

Status comments for each project
activity, immediately reflecting the
project’s status and spotlighting condi-
tions which could cause problems,

may be included in the comparative

reports. Updating also allows the proj-
ect manager to post information about
activity conditions, including date and
time of the start or completion, as well
as the amount of progress the activity
has made. Once the project has been
rescheduled, impact reports can be
generated to show the effect of actual
performance of activities on the proj-
ect’s schedule. The brochure also pre-
sents typical reports and details on the
use of OSCAR. ON-LINE SYSTEMS, INC.,

Pittsburgh, Pa.
FOR COPY CIRCLE 345 ON READER CARD

Power Problem-Solving Bulletin
Problems encountered with computer
systems, involving power deviations,
brownouts, and blackouts, and possible
solutions to those problems are ex-
plained in management terms in this
new 8-page bulletin. Several options
depending on on-site conditions are
discussed. A building block approach
is presented using static line voltage
regulators, static automatic transfer
switches, and uninterruptible power
systems. Experiences by several users
of this class of equipment are detailed,
with an example of equipment expen-
diture justification based solely on fi-
nancial considerations. CYBEREX INC.,

Mentor, Ohio.
FOR COPY CIRCLE 346 ON READER CARD

Business Software Bulletin
A complete description of how the

acs/Cogit business software produc-
tion and control programs can store
and modify complete production for-
mulas and manufacturing operations,
generate complete batch tickets, and
monitor and report finished good in-
ventory is given in this 6-page bulletin.
Using text, schematic diagrams, and
sample computer printouts, the bulle-
tin describes programs including raw
material inventory control, status of
finished goods inventory, work-in-pro-
cess reports, production batch ticket-
ing, and job completion reports. The
vendor reports that with these software
packages, ACs computer color systems
can accurately and rapidly generate
production batch tickets, formula ex-
plosions, and current product cost
analysis. APPLIED COLOR SYSTEMS INC.,

Princeton, N.J.
FOR COPY CIRCLE 347 ON READER CARD
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Data Acquisition Cards

The electrical and mechanical parame-
ters and programming considerations
of the SineTrac 800 Series of data
acquisition cards are given in this new
16-page brochure. The cards slide di-
rectly into Intel’s Mps-800 microcom-
puter housing or sBc-80/10/20 card
cage. The SineTrac 800 accepts 32 or
more analog channels, communicates
on the MDs or SBC cpu bus, and is
handled as an addressable peripheral
1/0 device. All activities are controlled
by the universal 8080 assembler lan-
guage. Analog inputs can be printed
out on a teletypewriter, punched out
on paper tape or magnetic tape cas-

L Bneviecaou Beoir
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sette, or left in memory. The unit is
designed for process control, automat-
ic test systems, laboratory measure-
ment systems, and similar applications.
Other features of the brochure in-
clude block diagrams, ordering guides,
details on A/D-D/A base addressing,
channel expansion, and programming
methods. Also included are details of
the diagnostic test program supplied
with each system, and a brief descrip-
tion of cards for other mini and micro-
computers. DATEL SYSTEMS, INC., Can-

ton, Mass.
FOR COPY CIRCLE 349 ON READER CARD

Micro-Disc Option

A new Write Protect option available
for the micro-disc system is described
in this new 4-page, four-color brochure
from the vendor. This feature will al-
low the user to protect data files stored
on any diskette via a small hole
punched in the diskette jacket. A sen-
sor and associated circuitry within the
9512 micro-disc inhibit activation of
the Write Mode when the hole is open.
Recording on the protected diskette is
made possible by covering the hole
with opaque tape. The brochure de-
scribes the entire micro-disc system,
and includes specifications and operat-
ing features, TECHTRAN INDUSTRIES,

Rochester, N.Y.
FOR COPY CIRCLE 348 ON READER CARD

Electronic Mail

Datapost, the new electronic mail ser-
vice, is described in this 4-page bro-
chure from the vendor. The brochure
explains how the computer-based ser-
vice receives messages from the sub-
scriber’s office facsimile machine and
processes them for delivery anywhere
in the U.S. Also covered are details of
how letters and addresses may be
stored, and a cost comparison of Data-
post and Mailgram. There also is a list
of 32 ways to reduce costs of credit
collections, sales administration, pro-
duction, purchasing, and shipping.
TDX TELECOMMUNICATIONS, INC., Hous-

ton, Texas.
FOR COPY CIRCLE 350 ON READER CARD

Microfilm Brochure
All the various Aperture Card 105mm

Card Jacket features and coding tech-
niques are described in a brochure en-
titled “Active Information Handling.”
The systems described include: key-
punched Mil-D aperture cards and
Tab-Jac aperture cards compatible
with standard dp equipment for ma-
chine sorting and retrieval, and 105mm
“fiche-size” card jackets. Options avail-
able include: notched cards, color code

striping and colored card stock, includ-
ing corner cutting and rounding. A
variety of apertures are available for
up to 60 16mm microfilm frames as
well as 35mm microfilm for engineer-
ing drawing applications and specifica-
tions. Also shown are a variety of ca-
rousel microform file systems capable
of storing and retrieving up to 150,000
unitized microforms. MICROSEAL CORP.,

Zion, Il
FOR COPY CIRCLE 351 ON READER CARD

Tape Protection

High intensity magnetic fields are com-
monplace, and until it is too late, there
is no way of knowing that tapes have
been damaged. This vendor is offering
a new 4-page brochure describing its
line of Tape Data Preservers which
protect flexible discs from magnetic
degradation, erasure, or physical dam-
age. The units also will protect nine-
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INTERDATA USERS

TheTC-120did it for Data General users
TheTC-130did it for DEC users

mm Now the TC-I4
A\ does it for you
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We knew it from the beginning. And, so did our customers. We
were convinced from the start that static RAM technology was
the way to go on our 370 add-on memories. Static is faster.
More reliable. And, totally compatible with IBM.

Now, we see an interesting thing happening. Our competitors,
long-time proponents of dynamic technology, have suddenly

changed their tunes. They’re now planning to jump on the static
bandwagon. But, they have a long way to go. We spent two years
to develop our static technology before we started delivering it in
1975. We were the first with an NMOS static chip. The first with a
4K chip. And, our new 4K chip is the fastest, static or dynamic.
All from EMM’s own semiconductor facility in Phoenix.

Evidently, recent IBM enhancements have left some
of our competitors holding the bag. We knew
from the beginning that complete IBM com-
patibility requires static technology. We've
kept right up with IBM. And that’s

how our customers are always going to

be up-to-date with future IBM
enhancements.

When you need add-on memories, check
with EMM. We've got the best total all-
around add-on-memory package going.

We'll see to it that |
your memory stays o
IBM compatible. o

33

COMMITTED To Emm COMPUTER PRODUCTS
MEMORY All T“E WAY A division of Electronic Memories & Magnetics Corporation

3216 West El Segundo Boulevard, Hawthorne, CA 90250

For more information, call your regional EMM sales office. Eastern (201) 845-0450. Central (321) 297-3110. Western (213) 477-3911. Europe: Bad Homburg, West Germany 06172/6094
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Control Data’s OMEGA 480:

i OMEGA 480

Conirol Data inircducas

the ONMEGA 480 Sysiem.

e OMEGA 480-1 gives you greater

throughput capacity than
370/138 and 145 —yet costs
about the same.

¢ OMEGA 480-11 will exceed
370/148 performance while
offering a purchase-price
savings of $200,000.00!!

The 370-compatible
alternative backed
by systems know-how.

The OMEGA 480 requires about
one quarter the power and takes
only half the floor space of the
comparable 370-145/148.
Field-upgradable. That means
you can start with the OMEGA
480-1 now and upgrade to the
480-11 when your needs require
the higher performance.
OMEGA 480 supports, without
modification, most IBM Operating
Systems, Program Products and

" user programs.

Several options are available
either through our competitively-

priced Instaliment Sales Plan or a
selection of 3- to 7-year leases.
But most important, you want
service support. And you get it
from Control Data! In our support
organizations are more than
8,000 dedicated hardware and
software specialists—including
many with years of IBM system
experience. Experience that
comes from servicing more than
1,400 current IBM users, and
maintaining such Control Data
plug-compatible peripherals as
Disk, Tape, Memory, Printer
and Mass Storage Systems.

The OMEGA 480 Systems are available initially in:

Boston, New York City, Philadelphia, Washington,
Baltimore and Atlanta; Cleveland, Chicago, Detroit,
Milwaukee, Minneapolis, Dallas and Houston; Den-
ver, Portland, Los Angeles and San Francisco. For
information phone your local Control Data Represen-

tative or write Thomas E. Phillips, Vice President,
Peripheral Systems Marketing, Control Data Corp.,

P.O. Box 0, Minneapolis, MN 55440.

G

The better business decision

CONTROL DATA
CORPORATION

October, 1977
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source data

inch diameter tape reels. Models for
standard reels, discs, disc packs, and
standard cassettes are available and
specifications for storage, shipment,
and hand-carried designs are given.

PERFECTION MICA CO., Bensenville, IIl.
FOR COPY CIRCLE 352 ON READER CARD

DMS Il Brochure

“Not All Data Base Management Sys-
tems Are Created Equal . . . Now
There’s DMs 1I” is a new 24-page bro-
chure that describes this vendor’s new
data management system offering on
the MARK 111 Remote Computing Ser-
vice. The recently enhanced data base
management and report generation
system capabilities of pMs 11 are de-
signed for a variety of business data
management applications including
sales analyses and forecasting, order
service and inventory control, human
resources management, and financial
management applications. Features de-
scribed include modular design, lan-
guage, retrieval, updating, multilingual
capability, built-in tabulation, and full
reporting capabilities. Two brochure
inserts explain how the system relates
specifically to order entry/inventory
control and human resources manage-
ment functions. GENERAL ELECTRIC,

Rockville, Md.
FOR COPY CIRCLE 353 ON READER CARD

Video Terminals Described

A new 2-page product sheet describes
this vendor’s family of portable Elite
video terminals. The sheet describes
several design features including metal
construction, nine-inch diagonal crt
display, 40 pound weight, optional
built-in 30 cps coupler, composite video
feed, separable keyboard, and mode
control and logic card accessibility
from the front panel. The terminals are
equipped with fold-away handles that
can be used as a pedestal for support
during operation. The terminals are
described as “truly unique in their
class.” The sheet outlines the operating
features for three terminals, the Elite
1500A, Elite 1520A, and Elite 1520
APL. DATAMEDIA coORP., Philadelphia,

Pa.
FOR COPY CIRCLE 354 ON READER CARD

Card Jacket Microform

The advantages of combining man-
readable notation and microfilm docu-
ment storage are described in this new
brochure from the vendor. The 105mm
microform - offers a large area for
typed or hand-written information, and
a polyester sleeve area designed to
hold 16 or 35 mm microfilmed docu-
ments or a combination of both. The
cards may be custom printed to ac-
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The 105mm format
you can write on!

A microform that wil wpgrade
your entire system!

commodate any type of requlred infor-
mation. Features described in the bro-
chure include notching, color coding,
and computer indexing on continuous
computer forms. MICROSEAL CORP.,

Zion, I1l.
FOR COPY CIRCLE 355 ON READER CARD
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Directory of Executives
Nearly 400 new entries have been

added and 700 changes made to the
Directory of Top Computer Execu-
tives. Listings in the directory are or-
ganized alphabetically by company
name within the same industry classifi-
cations used by Fortune magazine, in-
cluding manufacturing and service,
commercial banks, diversified finance,
insurance, retail, transportation, utili-
ties, and education. Included in each
entry is the complete company name
and address, subsidiary and/or division
names, phone numbers, major systems
installed, and the names and titles of
the top dp executives. There also is a
geographic cross-index listing compa-
nies alphabetically within each state.
Price: $45, prepaid; $50, invoiced.
APPLIED COMPUTER RESEARCH, P.O.
Box 9280, Phoenix, Ariz. 85068.

New Reports
Specifications of 249 low cost comput-

er systems are given in a newly updated
report from Datapro, All About Small
Business Computers. The 62-page re-
port includes 50 pages of comparison
charts covering 249 current systems
from 87 vendors. Specifications for the
formats used to store and process data
within each system are given, as well as
the manufacturer and model of the
minicomputer used as the system’s cen-
tral processing unit and the system’s
1/0 capabilities. Also described in the
charts are: the keyboard facilities, the
range of input/output devices which
may be accommodated, communica-
tions capabilities, and the software sup-
port provided by the manufacturer.
Price: $12.

Also available from Datapro is the

report, All About EDP Media and
Supplies. The 25-page report contains
the results of a survey in which com-
puter users rated suppliers of magnetic
discs and diskettes, continuous forms,
punched cards, and printer ribbons.
Users of more than 1,700 types of dp
media and supplies reported their over-
all experience with the various brands
of supplies by assigning a rating of
excellent, good, fair, or poor to each
vendor’s products. The report is $12.
DATAPRO RESEARCH CORP., 1805 Un-
derwood Blvd,, Delran, N.J. 08075.

MUG Abstracts
A 48-page booklet compiling abstracts
of the 25 papers presented at the 1977
MUG meeting is now available from the
MuMPs Users’ Group. The booklet
provides some technical information
on MUMPS, and a general outline of
the conference sessions. Price: $4.
Also available from the users’ group
are the proceedings and abstracts of
the 1973 and 1974 meetings at $9
each, and those of the 1975 and 1976
meetings at $15 each. Mug, 700 S.
Euclid, St. Louis, Mo. 63110.

Computer Selection Guide

This new report is geared to the first-
time user faced with selecting a small
business computer. The report explains
what- a small business computer is,
what it can do, and how the user can
intelligently decide which system best
suits his needs. The report provides
technical and business guidelines as
well as answers to basic questions
which should be asked prior to making
a decision. Subjects covered by the re-
port include: determining your re-
quirements; typical business applica-
tions; characteristics of effective busi-
ness systems; a technical overview;
summary of costs/financing; and in-
formation on choosing a computer
vendor. A glossary of computer terms
and a list of small computer vendors
also are included. Price: $18, prepaid.
DATA SYSTEMS PUBLICATIONS, Box
510, Marlboro, Mass. 01752.

Computer Insurance Report
This report is designed to help dp exec-
utives evaluate their installation’s in-
surance needs and explain the types of
coverage available to them. The 20-
page portfolio describes six types of
coverage, details special conditions un-
der which each type should be pur-
chased, provides an interpretation for
specific types of clauses, and covers
what is and what is not covered by
general policies. The appendix assists
in determining almost any installation’s
insurance needs. Price: $7. AUERBACH
PUBLISHERS INC., 6560 N. Park Dr.,
Pennsauken, N.J. 08109.

(Continued on page 52)
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- The age of array processing is here...

and FLOATING POINT SYSTEMS
is the array processor company.

« SIMULATION « METEOROLOGY

+ IMAGE PROCESSING + SIGNAL PROCESSING
» GRAPHIC RESEARCH « VIBRATION ANALYSIS
+ SPEECH PROCESSING » and MORE

FLOATING POINT SYSTEMS' ARRAY PROCESSORS provide the
high throughput required for computer systems used in
scientific, engineerng. and signal processing applications.
They can increase the throughput of minicomputers up to two
hundred times...of maxicomputers up to twenty times. Yet the
AP-120B system is typically less than $50K.

While the conventional, scalar computers of today require the
restructuring of algorithms 1o fit the computer, the architecture
and instruction set of FPS Array Processors are specifically
designed o accommodate algorithms in both scalar and
vector fom.

Floating Point Systems’ Amay Processors offer high reliability
(more than 3600 hours MTBF) and compactness (only 261"
high in a 19" rack). They are found in shipboard and mobile
installations, as well as computer rooms throughout the world.

F F E FLOATING POINT

SYSTEMS, INC.

CALL TOLL FREE 800-547-1445

PO. Box 23489, Portland, OR 97223
(503) 641-3151, TLX: 360470 FLOATPOINT PTL

FAST: 167 nanosecond multiply/add...2.7 millisecond 1024
point FFT.

EASY PROGRAMMING: More than 150 routines callable from
FORTRAN or the AP assembly language. Its symbolic cross-
assembler and simulator/debugger helps you create new
routines. .

COMPATIBLE: Inteffaced to all popular computers and their
operating systems. A flexible format converter translates data
to and from the host CPU. And a high speed DMA port is
available to use with other peripherals.

HIGH CAPACITY: 8k to 1 megaword of 167 or 333 nanosecond
38-bit memories.

PRECISION: 38-bit floating-point arthmetic, nomalized and
convergently rounded, produces eight decimal digit accuracy,
not just six. '

RELIABLE: Goes where your CPU goes—computer room, lab, or
in the field.

FULL SUPPORT: All the software, installation and operation
manuals, and consultation you need goes with your Floating
Point Systems’ Anray Processor.

ECONOMY: A small fraction of what you must otherwise spend
for comparable computing power.

Discover how Floating Point Systems has e/
brought THE AGE OF ARRAY PROCESSING. "' / /

Please send me the ARRAY PROCESSOR BROCHURE with PRICE LISTS.

Name Title

Phone
Address _
City. State Zip

My Computer System is

|
|
|
: Company.
|
| e
I My application is
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The complete 125 ips package—beats
anything in its class now moving tape.

Strong words. For strong capabilities,
wrapped up in a strong new look. A totally new
design in vacuum column drives houses the
first complete high-speed package in the field.

The T1000 Series from Pertec.

No more compromising. No more shopping
around. We've got it all. Together. Just for
starters: 125 ips. Plus GCR. Plus auto-thread
and auto-load.

You'll find everything you need to feed your

powerful mini systems, in a T1000 configuration.

These are not only our most advanced, most
flexible tape transports produced today —they’re
built by Pertec to fit tomorrow’s data process-
ing applications to a T.

Ask for 6250 bpi GCR. In addition to dual
NRZI/PE modes available, T1000 drives offer
OEMs the only Group-Coded Recording at
125 ips—with a vacuum capstan to protect
high-speed operations with a friction-free
instant grip, for safer fast starts and stops.

Ask for operational convenience. T1000
makes life easier for your customers: with
cartridge auto-load, automatic threading, and

automatic load point seek. With a built-in daisy-
chain capability. With front access to all
electronics to simplify maintenance.

Ask for internal data formatting. Intelli-
gence can be built into T1000 NRZI/PE
configurations (as well as our tension-arm 7"
reel FT7000 and 102" reel FT8000, and our
37.5-t0-75 ips FT9000 vacuum column series).
Pertec is now installing our Microformatter
inside these units, on order, to simplify inter-
facing, and reduce system costs.

Now complete the picture: ask for Pertec.
Making it still tougher on the competition, our
broad line of tape transports covers the full
spectrum of OEM requirements. With the same
total commitment backing T1000: Pertec, the
world’s largest independent manufacturer of
peripheral equipment, backs all its products
with the international sales, support and service
operations of Pertec Computer Corporation.

There’s a Pertec service office near you...
and your customer. With emergency assistance
on-call, on a 24-hour 7-day basis, through our
toll-free 800 line.

O Please send complete details on the Pertec T1000 Tape Transport Series.
| [0 Send pricing information as indicated on the RFQ below (no obligation or cost). l
| Request for Quote l
I Data Tape Send I
l T1000 Data Density Velocity Quantity Date Specs |
Model # Format (bpi) {ips) Required Wanted Only
I . T1640-98 PE/NRZI 1600/800 75-125 l
I T1940-96 GCR/PE 6250/1600 75-125 '
FT1640-98 PE/NRZI 1600/800 75/125
| w/internal I
formatter
I |
I Name. I
] Title. Phone. Ext. |
I Please attach coupon/RFQ to company letterhead and return to Pertec, 9600 Irondale Avenue, |
Chatsworth, CA 91311.
| For immediate requirements, call your nearest Pertec regional sales office: I
| Los Angeles (213) 996-1333. Ann Arbor, Michigan (313) 668-7980. Hudson, New Hampshire |
(603) 883-2100. England (Reading) 582115.
L e e e e i

=« PERTEC

a division of Pertec Computer Corporation

©1977 Pertec Computer Corporation
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source data

(Continued from page 48)

Word Processing Report
All About Word Processors includes

features, specifications, and pricing on
nearly 100 word processing models
available from 50 vendors. The report
traces the evolution of the word pro-
cessing unit from the mechanical type-
writer to the standalone word process-
ing products and shared-logic word
processing systems, discusses applica-
tions, advantages, and trade-offs, and
provides planning .guidelines. This
newly expanded and revised report in-
cludes: systems configuration; display
stations and printer stations; text input,
edit, and merge features; communica-
tions capability; and pricing. Price:
$15. DATA/PRO RESEARCH CORP., 1805
Underwood Blvd., Delran, N.J. 08075.

WP Typewriter Report
1BM’s product lines and marketing

force have determined the direction
and pace of the word processing indus-
try, according to a new report on word
processing typewriters. The report also

states that despite competition from

about 30 firms which were founded
within the past seven years, IBM holds
about 80% of the installed base, and
will continue to be the head of the
industry for the next five years. The
three basic equipment segments of the
word processing typewriter industry
are said to be: standalone, printer-
based units; standalone, display-based
units; and shared-logic systems. The
report focuses primarily on the stand-
alone segments, which comprise some
327,300 (99.9% ) of the installed base.
Fewer than 30 shared-logic systems
are installed. Price: $595. CREATIVE
STRATEGIES INC., 4340 Stevens Creek
Blvd., San Jose, Calif. 95129.

[ N p—

An informal survey of business com-
munity information needs by this ven-
dor showed problems in two areas:
increasing losses due to fraud or unin-
tentional errors, and systems not re-
sponsive to users’ cost and information
requirements. The integrated data pro-
cessing and audit control approaches
needed to solve these problems have
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been combined in this audio cas-
sette course, AUDICS, aimed at com-
pany management, financial/account-
ing staffs, users of computer processed
data, auditors, and data processing
professionals. The course consists of 12
booklets and 10 audio cassettes, and is
designed to develop skills in: under-
standing audit concepts; installing in-
ternal controls; understanding how dp
systems are developed; getting users in-
volved in systems development; and
developing a controls review tailored
for a specific environment. The course
-has been accepted by the California
State Board of Accountancy for 45
hours Continuing Professional Educa-
tion credit. Fee: $595; quantity dis-
counts are available. INFO 3, 21241
Ventura Blvd., Woodland Hills, Calif.
91364,

‘Security Workshops

Those involved in the auditing, com-
puter operations, systems analysis and
programming, and internal security
~functions may be interested in the se-
ries of computer security and privacy
workshops being offered by Honey-
well. Each workshop will include an
extensive discussion on the recent Fed-
eral Privacy Protection Study Com-
mission Report and its impact, and a
presentation on distributed systems
and communications security. Partici-
pants from government, business, and
various associations will use case stud-
ies, team analyses, and guest lecturers
to examine actual abuses of computer
security and privacy. The three-day
workshops will be held Nov. 15-17 and
December 6-8 in Phoenix. Fee: $425.
HONEYWELL INFORMATION SYSTEMS,
Computer Security and Privacy Work-
shop, P.O. Box 6000, Ms k-95, Phoenix,
Ariz. 85005.

Distributed Dp

Those concerned with, or responsible
for, developing the data processing
within their organizations are the tar-
get of this course, “Distributed Data
Processing—What You Need to Know
to Make the Vital Decisions.” The
three-day course is designed to make
participants: knowledgeable of the con-
cepts and definitions of a distributed
environment; able to recognize the ap-
plication characteristics of distributed
dp; aware of the issues pertaining to
effective data assurance, security and
privacy, auditability, recovery, and re-
start; and informed on the uses of the
data base approach for distributed ap-
plications, including distributed data,
distributed data base management sys-
tems, and back end processing. They
also will be shown a usable methodolo-
gy to determine if distributed dp
matches their organization’s needs, and
how to implement it if it is suitable.
The course will be offered in San Fran-

cisco, Oct. 26-28; Toronto, Nov. 16-
18; Vancouver, Dec. 12-14; and Wash-
ington, D.C., Dec. 13-15. Fee: $495;
group rate for two or more, $425 per
person. ADVANCED MANAGEMENT RE-
SEARCH, 1370 Ave. of the Americas,
New York, N.Y. 10019.

Contract Negotiation .
“Computer Contract Negotiation” is a

three-day course designed to give par-
ticipants sound answers to the ramifi-
cations of preparing and negotiating
computer contracts, and is geared to-
wards those in management having re-
sponsibility for preparing or signing
contracts, attorneys, financial officers,
and other professionals responsible for
protecting an organization’s financial
interests. The course will be offered in
New York, Oct. 19-21; Washington,
D.C., Dec. 5-7; Atlanta, March 6-8,
1978; and New York, June 5-7, 1978.
The $575 fee includes the complete
text, a copy of Data Processing Con-
tracts—Structure, Contents, and Ne-
gotiation, and reference materials. ACT-
BRANDON CO., 437 Madison Ave., New
York, N.Y. 10022.

Electronic Mail Seminar
Electronic mail is a $1.2 billion busi-
ness in terminals, microprocessors,
computers, and communications, and
will have an enormous impact on
faster communications, the paperless
office, and the incentive for organiza-
tional change. This revolution will be
the subject of a two-day seminar to be
held in New York Oct. 25-26. The
seminar will focus on how cutting edge
users use electronic mail today, and
where specific opportunities lie, and
will deal with the market for electronic
mail today and tomorrow. Fee: $550;
group discounts are available. THE
YANKEE GROUP, P.0. Box 43, Harvard
Square, Cambridge, Mass. 02138.

Commercial Use of Minis

The background facts needed to make
a wise decision for or against minis will
be covered in the course, “Commer-
cial Application of Minicomputers,”
offered this fall. The course is designed
for directors of Mis, user managers,
those teams considering minicomput-
ers, systems personnel needing infor-
mation on minis, and executives in
small to medium-sized companies who
are considering computerization for
the first time. The course will include a
definition of a minicomputer, typical
applications, selecting and evaluating
minis, minicomputer software, and im-
plementing minicomputer systems. It
will be conducted in New York, Oct.
26-28; Los Angeles, Nov. 7-9; and At-
lanta, Dec. 12-14. Fee: $425, AMA
members; $490, nonmembers. AMERI-
CAN MANAGEMENT ASSOCIATIONS, 135
W. 50th St., New York, N.Y. 10020. g
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SHELLY & CASHMAN
ON
STRUCTURED COBOL

Learn Structured Design
And Structured COBOL Programming
From Their Newest Textbook.

Now it is no longer necessary
to spend over $100.00 a day
to obtain training in

|I/-'-7

STRUCTURED DESIGN and
STRUCTURED COBOL

PROGRAMMING.

A

"2: u||l||l L *%\

34 ':'\)Z, DAY,
0 . b ‘/ 74 ‘
¢ il Chs 'S

Gary B. Shelly and

Thomas J. Cashman, authors
of 18 textbooks on

computer programming
which have been used
by numerous companies
and hundreds of colleges to
train over 3/4 million
students in computer
programming, announce
their latest textbook,
INTRODUCTION TO
COMPUTER PROGRAMMING
STRUCTURED COBOL.

We guarantee this book to )
be more effective in teaching o
PRACTICAL STRUCTURED
DESIGN and STRUCTURED '
COBOL than courses or audlo-
visual instructional materials
costing more than 100 times
the price of this book.

This Shelly/Cashman
textbook is the first book

to implement the THEORY OF
STRUCTURED DESIGN using
practical STRUCTURED
COBOL EXAMPLES.

ANAHEIM
PUBLISHING CO.

1120 E. ASH, FULLERTON, CA 92631  (714) 879-7922

October, 1977

Numerous sample programs are

illustrated, each beginning with an

analysis of the programming
specifications, continuing with a
discussion of the methods and
techniques of STRUCTURED
PROGRAM DESIGN, and con-

cluding with a careful explanation

of how the program design is
implemented in
STRUCTURED COBOL.

CIRCLE 19 ON READER CARD
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Other best selling textbooks

by Shelly and Cashman
include BUSINESS SYSTEMS
ANALYSIS AND DESIGN and

¥ COMPUTER PROGRAMMING

RPG II. Complete

the coupon below to obtain
copies of these
outstanding textbooks.

F ANAHEIM PUBLISHING COMPANY
1120 E. Ash, Fullerton, CA 92631
[714) 879-7922
Please send me the data processing books
listed. If I am not completely satisfied, I
will return the books within 10 days for
refund or cancellation of charges.

O Introduction to Computer
Programming
Structured COBOL

QTY __$14.95 ea
Computer
Programming RPG I

QTY _$12.95 ea
Business Systems Analysis

and Design
QTY __3$12.95ea
Plus $1.25 postage and
handling each book
(6% tax for California
residents) Total $

O Check Enclosed O Send COD
OBill My Company
Name
l Title
| Company
Address
City/State Zip
53




You have to be picky when choosing
a data communications terminal system.
" Otherwise, you may just pick up a problem.

That's why Trendata offers a wide
selection. From systems for wide flexibility
and high production down to a simple reli-
able machine for limited applications.

When it comes to features, pick them to
fit your need—half/full duplex operation,
operator switchable ASCII—EBCD —
Correspondence code sets, various
keyboard legends, variable pitch and line
lengths, interchangeable type fonts, switch
selectable transmission rates and many
more. Then add the options—plot mode,
form tractors, additional printer controls,
unattended operation along with a range
of workstation options. :

We also have the pick of the peripher-
als. Add a flexible disk system, tape

reader/punch, card reader or tape cassette
recorder. And with no fuss we supply ac-
cessories such as certified diskettes, type
elements, ribbons, tape cassettes, etc.

What you don't have to pick is other
firms to handle financial arrangements and
provide service. We're very finicky about
doing those in a very first class manner.
Which all leads to the suggestion that be-
fore you pick a terminal...... pick up the
phone and call us.

Applied Magnetics

Trendata

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

“We like customers who are

\

picky; picky; picky
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ICL and the System Ten 220

. e Ask about ICL almost anywhere in the world. You'll learn that we're .
ll]l!_)_ Europe’s largest computer producer, with manufacturing facilities on
il three continents and customers in 83 countries ranging in size from

New York Coliseum small businesses to multi-national giants.

October 17-20, 1977 Ask about our System Ten.

See us at Booth You'll learn that it's at work on five continents in over 4,000 instal-

No. 929 lations with a proven record of dependability and operational
features that out-perform any other mini-computer of comparable
configuration.

Now we're introducing the newest generation of this respected series,
the System Ten 220 and it's loaded with features you should learn
about:

* A processor expandable from 20,000 to 160,000 characters

« A core that can be divided into as many as 20 partitions each
running its own program and each able to handle ten I/O devices.

* A range of disc drives providing from 8 million to 160 million charac-
ters of on-line storage.

The System Ten 220 is ready for use with an extensive library of
real-time packages for applications in Manufacturing, Retail Sales,
Distribution and Service operations. Starting price for the basic hard-
ware system is less than $40,000.

If you're a computer professional planning a new system or upgrading
a present one, you should learn all about the System Ten 220.
Contact us now for full details on the System and on the $650 million
world leader that was first in Virtual Memory, Platter technology, MOS
storage and many other computer innovations that may surprise you.
Contact us today. We're here now...to serve you.

Gount om mg, Lilliong do.

ICL

Turnpike Plaza
197 Highway 18
East Brunswick,
New Jersey 08816
(201) 246-3400

October, 1977 CIRCLE 46 ON READER CARD 55
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Count on GA
for big COBOL performance

in multi-terminal applications.

-And count on the lowest cost per terminal. Available now, General
Automation’s new 440 Data Series, starting below $45,000, recog-
nized for the best price/performance package in the computer field:
“..It always works...far superior to any other full systems less than
$80,000. Any comparable system will cost over $175,000."

1. The most powerful ANSI 3. Concurrent batch and on-
COBOL--years ahead of any other line processing. With shared data-
tested. Compiles 3-to-10 times faster base protection: maximum multi-terminal
than a 370/145. access with minimum user-contention,

i all operating in our field-proven File
2.Store 160 megabytes; Management System.

1 second response. Support 16 . .
terminals with less than 1 sec response; 4. GA 440: fully field-proven

128 KB main memory. Store up to 160 and GA-serviced, in more than
megabytes on disk, with the 720ns GA 500 installations around the world to date.
440 minicomputer. ‘

5. Exhaustive system-testing:
over 400 different combinations rigor-
ously tested for response time.

Count on GA for all your distributed processing systems —from a basic 2-terminal system
to a 10,000-terminal network; from factory and business data collection to corporate net-

You'll be joining the world’s largest corporations who now count on GA for the most
productive system solutions: in financial, industrial and telecommunications applications.

. r ---------------------------------

[ Please rush full information on GA’s
big COBOL 440 Data Series for multi-
terminal applications.

O Contact us for consultation without delay.
Tel: () Ext

* Name
Title

Clip coupon to company letterhead and return
to: General Automation, 1055 South East Street,
Anaheim, CA 92805. Or call (714) 778-4800.
General Automation Europe:

51 Aachen, Postfach 465, West Germany.

Tel: 02405-641. Telex: 841-832-9500.

*(Published quote of an independent computer expert. Name on request.) L o o e o o o o o e e e o e e s e e B e, o e e
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We’ll even charter a jet if necessary.

AN N B,

“IDMS hasthebest vendor support”*

*say users in Datapro study

In the fourth annual Datapro Research sible, if need be, And that includes ——————— " ]
survey of software users, Cullinane weekends, holidays, Superbowl | Think twice. You’ll |
IDMS was rated #1 among all Data- Sunday.
base Management Systems. #1 in Wedo this with a dedicated } choose the database 1976 {
Overall Satisfaction. #1 in Documen-  teamof computer trouble-shooting | system users datapro
tation. #1 in Easeof Use. #1inEaseof experts, headed by Ron McKinney. | rate #1. "R |
Installation. #1 in Training. And Most times the problem is not with | Nameftitte |
#1 in Vendor Support. IDMS. Butlike all our specialists, Ron | |
Many of our users areliterally and his group care. Care that your
running their businesses with IDMS. = whole computer system works | Organization/department |
So when they want Vendor Support,  properly. | |
they want it now, and often on site. For the complete story —includ- I ) . l
Tous, Vendor Supportisn’tjust ingtechnicalliteratureonIDMSand | %% State Zip |
having competent people answer the aschedule of seminars for your area | e |
phone when you call. It’s going the —send thiscoupon,orphoneusat | wmy computeris |
extra mile to be on-site, assoon aspos- (617) 237-6600. .- ___ J

B Cullinane Corporation

Wellesley Office Park, 20 William St., Wellesley, Mass. 02181 (617) 237-6600
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Editor's Readout

John L. Kirkley, Editor

Capital Gains-
Who Loses?

Welcome to Portia

October, 1977

As of this writing (mid-September), the Carter Administration still is revising
its promised tax revision package. It’s been an interesting process. They’ve floated
so many trial balloons that Washington’s hot air reserves may be seriously de-
pleted.

And so various provisions have come and gone. But two parts of the package
have remained firm: one abolishes the preferential tax treatment of capital gains;
the other eliminates double taxation of dividends.

Both, if enacted, could have a staggering effect on the future of the computer
industry.

Back in the 1960s, the equity market and the computer industry went through
a madcap romance, a whirlwind courtship. But the champagne went flat in 1970
and the two have hardly been on speaking terms since.

Today entrepreneurs trying to start new companies soon find that the venture
capitalists want controlling interest, five pounds of flesh, and ten years indentured
service from their first born son. That’s if they can find any venture money at all.

Existing companies fare better. But they still are heavily dependent on private
money to fuel their growth and research and development. And most do not pay
dividends worth mentioning. It’s the prospect of short-term, high risk gain that
makes them attractive to investors, and capital gains incentives are an integral
part of the package.

So far our industry has shown steady and often spectacular grov. h—1970, it
turned out, was a severe but survivable case of growing pains.

But without capital gains incentives, growing pains will no longer be a problem.
Stagnation will.

Without the private investor, the small and medium-sized companies will have
the choice of struggling to survive while suffering capital starvation, merging, or
simply going under.

We would be faced with an era when future growth and innovation within our
industry would inexorably slow down. Foreign investors, already making signifi-
cant inroads in domestic dp companies, would happily learn the meaning of our
slang phrase, “a fox in a hen house.” Technology as well as money would be
drained from our industry; we could lose our leadership forever.

Since the late 1960s the dp and electronics industry has contributed over $13
billion to the balance of trade. This would suffer. And the most fertile, imagina-
tive segments of our industry—the high-flying minicomputer, microcomputer, and
personal computer companies—will have the rug pulled out from under them.

Of course computer users, the dp managers and their companies, will experi-
ence unprecedented tranquility. No more worries about conversions or choosing
between competing vendors and technologies. The few big surviving vendors will
simply dictate a leisurely rate of change that brings maximum benefits to their
stockholders.

A rather depressing scenario? We think so. That’s why we think it’s time for
you to write to your Congressman and to President Carter. Let them know how
you feel about the proposed tax package. Let’s keep our industry green and
growing.

Since her highly successful chairmanship of this year’s Ncc, Portia Isaacson and
personal computing have become synonymous. Like Portia, we feel that personal
computers will have a major impact on the world of data processing.

That’s why we've asked this human dynamo to add one more activity to her
list of involvements: to be a DATAMATION contributing editor and to produce a
regular column for us on personal computing. It all begins on page 208 in this
issue. Enjoy. %
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Distributed Processing
in Manufacturing

by Larry D. Woods

The proliferation of small computers within a large company calls for some
centralized management and control.

Much of the computing is leaving our
data processing departments. It is leav-
ing in an uncontrolled, uncoordinated
manner, And the potential exists for
much of our corporate data also to
leave with the computing.

Data processing departments are los-
ing control of the function in their
corporations for many reasons: poor
response to user development needs,
inadequate computer services, lack of
understanding of the users’ needs by
the dp department, unreliable dp com-
puting equipment, and the introduc-
tion of lower cost, more efficient small
computers. The user is beginning to
find alternatives to traditional methods
of computing.

In the traditional batch environ-
ment, the dp department is removed
from the user. The user interface has
been through keypunch departments
and report delivery people. Timeliness
is defined in terms of hours or days.
Applications are designed by the dp
department, programmed by dp, and
the resulting programs are run by dp.
The user has been a passive member of
the team through most of this cycle.

The introduction of on-line systems
has changed this. Through the use of
terminals at the data source, the user
now interacts directly with the com-
puter, bypassing the keypunch and the
delivery people. Now he sees the opera-
tion of the computer much more clear-
ly. The speed of computing, once ade-
quate in the batch environment, can-
not be tolerated. Reliability of the
hardware—or lack of it—once was in-
visible, or nearly so to the user. Now it
is seen . . . and the user is frustrated.
Data processing management must
acknowledge the reality of the situa-
tion that today exists in most large

60

corporations.

The low price of most small com-
puters often makes some dp managers
consider their appearance to be insig-
nificant. This is not the case. Dp man-
agement must realize that collection
and control of data and processes be-
gins at the data source. This source
may be a process controlled by a
$2,000 microprocessor, but if the
microprocessor cannot communicate
with the large computer it is the large
computer that is crippled, not the
microcontroller.

Return to pneumatic tubes
Additionally, most small computers

are purchased. This means that once
the small computer is installed, it will
remain installed. New leased devices
offered by the data processing machine
manufacturer will not replace the pur-
chased small machines. It is the large
data processing machine that will have
to learn to live with these smaller units.
Dp people think that distribution of
computing is just part of a cycle, and
over a length of time computing will
again return to the centralized ap-
proach. In my opinion, this statement
is being made in hopes that manufac-
turers and dp management will have
enough time to figure out a solution to
the problem of distribution. The day
that computing returns to the central
facility will be the day we quit using
the telephone and use pneumatic tubes
to pass messages between departments.
And we will throw away our hand-held
calculators and go back to slide rules
and mechanical adding machines.
There is one situation that could
force computing to return to the cen-
tral dp environment. If a corporation
allows its computing to be dispersed in

an uncontrolled, uncoordinated, dis-
connected fashion, the total cost of
computing within the corporation
could and probably will rise dramati-
cally. Duplicate, incompatible data sets
and data set structures will result. Un-
common interfaces, both at the hard-
ware and software level, would prevent
small computers from communicating
with one another. Personality conflicts
and uncooperative managers would
add to the problem. Upon realizing the
situation, the general management of
the company could ask the dp depart-
ment to resolve it. At that point, if it
were possible to resolve the conflicts, it
would only be done with much more
cost and time.

Computer utility

Corporate dp at Deere and Com-
pany is decentralized and based on
local control. The company, a manu-
facturer of farm equipment based in
Moline, I11., last year had sales of $3
billion and employed more than
50,000 in some 30 locations. Its com-
puting activity is centered around eight
1BM 370/168s in three geographic lo-
cations. These machines constitute
what we call our computer utility.
From these three centers, 82 RJE ter-
minals are supported, these being at
manufacturing and marketing centers
in the U.S., Canada, Mexico, and Ger-
many. Several hundred crt’s are sup-
porting program development and on-
line inquiry activities. Each unit is re-
sponsible for its own data processing
development, operation, and mainte-
nance. The local business system man-
ager reports to the local installation
controller. Only the actual computing
activity is centralized. Corporate Busi-
ness Systems Dept., a staff function,
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provides development for systems that
support corporate and certain com-
pany-wide functions, such as payroll. It
also maintains the computer utility,
There are also planning functions with-
in the corporate Business Systems
Dept., out of which the Distributed
Computing Div. was formed.

A 1975 survey showed 35 small
computers in the corporation. Most of
these were used as general purpose en-
gineering problem-solvers or industrial
controllers. The use of small computers
within our organization, and the gen-
eral interest in small computers that
was being shown throughout the indus-
try, led to planning management of
Corporate Business Systems to form a
Distributed Computing function. This
division began in November 1975.

Distributed computing division

The function of the Distributed
Computing Division was not well-de-
fined. The reason for this was that the
direction of the use of small computers
within John Deere was not clear to our
management. There was a concern as
to whether the dispersing of computing
was good for the company, and if it
proved to be the right approach, what
should be the role of Business Systems
in this trend?

In February 1976, a second small
computer " survey showed 102 small
computers in use. We also discovered
some other interesting facts.

For this second survey, our data was
collected by Business Systems person-
nel at our units. Although they deal
with their user departments on a day-
to-day basis, they didn’t realize the sig-
nificant usage these small computers
were being put to until the survey was
taken.

Another discovery was that equip-
ment purchased for one use was being
put to other uses. In two manufactur-
ing facilities, the yearly plant-wide
budgets were being run on engineering
department computers. A further in-
consistency was that in one unit the
computer was in the tooling area, a
part of manufacturing engineering. In
the other unit, the computer was in a
product engineering area, a research
group, and upon examining some of
these systems, we fcund what was
suspected all along: unauthorized data
was being stored in these computers.
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And what do we mean by unautho-
rized data?

Data base effort
In the early 1970s, John Deere be-

gan a concentrated effort to define the
data of the company and to gain con-

trol of its usage—we began getting into
the data base effort. The philosophy
was to standardize on the data being
used within the company. If this data
was the responsibility of a unit, and
used only by a unit, then that data
became part of a unit data base. If the

is a Gulliver's nightmare
where a minicomputer in
manufacturing is restricting
the move to new
software
on a
bigger 168.

There are things that dp people
should think about:

® Users are becoming sophisti¢ated,
computer “savvy” becoming wide-
spread. Younger people are entering
those departments, and most of them
are trained in computing. Whether in
finance or engineering, they have at
least had FORTRAN, so they know
something about computers.

® Small computers are coming in
through the back door, as turnkey
systems, as factory automation, and
shop floor control systems. We've
even had systems up and running be-
fore realizing there was a computer
inside.

¢ Small computers can easily end up
controlling the direction of the large
corporate data center. We have an
installation with twin 168s that can-
not go to a new version of an operat-
ing system because some PDP-11s talk

The Real Manufacturing World

to those 370s. Legitimate 1BM con-

“they will not go away. &%

ventions, not supported in the newer
software, are used in those conversa-
tions. These ppp-11s are controlling
stacker cranes in a new factory, and
we are not about to tell that factory
management to shut down their
stacker so that we can go to some
new software. We'll just have to wait
until the minis are replaced or until
IBM gives us the features we need.

® Pressure your hardware vendors
into acting on distributed computing
trends with standardized products.
Spend some time and explain your
own environment to these people.
You cannot assume your vendor
knows what is going on in your shop.
After you discover what is going on, |
explain it to him. Point out that there
are other machines out there, and
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MANUFACTURING

data was of corporate-wide interest,
regardless of who had maintenance re-
sponsibility for it, then that data was
considered part of a corporate data
base. Since all data resided on 1BM
equipment, and the 1Ms data base
management system was being used,
the standard definition of data bases
was in terms of IMs structures. At least
that’'s what we thought was happening.
In reality, without the knowledge of
Business Systems, data that fit the cate-
gories of both corporate and unit data
was being stored and maintained on
small non-Business Systems computers.
Data structures were different, the ac-
cess methods used in some cases were
“home-grown,” and most of the pro-
gramming was in FORTRAN, a language
not used by our Business Systems
Dept. And some of the applications
took only a few days to implement—
after sitting in a request queue in the
Business Systems Dept. for months!

Third survey results

Last spring, our third survey showed
there now are 150 small computers in
our company. Although some will be
used for process control, not one of
these will be used for only process con-
trol. In the past, many were simply
process controllers. The average con-
figuration also is much larger. No
longer are they simple cpu configura-
tions, but now include high speed
printers, magnetics tapes, and large
disc drives, as well as many terminals.

Many are part of larger automated
manufacturing systems, such as com-
puter-controlled stacker cranes and

. automatic conveyor systems. These are
being used for additional business-like
functions, as compared to simply con-
trol systems. At first, stacker systems
were being installed with computer
storage of parts location. Now, the
newer stacker systems carry more
complete parts files, and their pro-
grams are capable of making many
production-type decisions independent
of the larger host computer. We expect
to see more automated systems going
into our manufacturing facilities, and
more of the traditional dp functions
being moved onto these small com-
puters. The equipment is there, so why
not use it?

The move toward small computers
with more functions is also beginning
in our offices. Dumb terminals are be-
ing replaced with intelligent terminals,
some with floppy discs. Interest is be-
ginning in computer-based word pro-
cessing systems, rather than the simpler
magnetic card-type systems. All can be
programmed to perform functions
other than those for which they are
being purchased.
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Deere.

Most small computer users are not
interested in running dp installations.
They are engineers, financial analysts,
or marketing people. In many cases,
they understand the additional respon-
sibility they will be undertaking when
they procure a computer; in many
other cases they do not. We also find
that most users understand the impor-
tance of corporate data. They realize
that much of the data they might need
resides on the central dp facility and is
not available to them unless they are
connected to the central site. The user
is given the capability to do his own
computing, but is restricted from ma-
nipulating data without the knowledge
and coordination of the central site.

Long system development times,
caused by data processing department
overload, bureaucracy, and/or the ig-
norance of dp personnel of the user’s
problems, is probably the most com-
mon problem in data processing today.
This is a chance for the dp manager to

programming
responsibility

control
of data

put the responsibility for system de-
velopment on the user, the person who
is closest to his problem. I no longer
think it is true that the user is so un-
sophisticated as to not understand
what his problem is. It is no longer
necessary for the dp department to
hold the user’s hand.

Whether a given application should
or should not be programmed will be
the decision of the user manager. The
amount of time the user department
spends in programming is a manage-
ment function within that department.
The data processing department should
furnish standards or guidelines to the
user department, but I see little con-
cern for policing the programming ac-
tivity within that department,

The control of data that resides in
the small computer is another matter.
It is essential that all data deemed to be
of corporate interest be controlled by a
single group. This means software
must be available to allow a small

Applications programming is performed by user departments, but data compatibility

requires central control.
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computer user to update a data item
that resides in another computer, as-
suming this user is authorized to up-
date this data. This facility must be
transparent to the user.

Networking capabilities also must be
available and transparent to the user.
The user must be able to communicate
with the central dp facility and, in
some cases, to other small computers.
This must be available through a sim-
ple, straightforward interface.

Nodal computers
Specifically, we see the need for a

common interface between the small
computer user and the computer util-
ity. This can be implemented in the
form of a network of what we call
nodal computers.

It will be mandatory that all small
computers be connected to the nodal
computer, and further that the only
communication path into the utility is
through the nodal computer. This
nodal network, consisting of the nodal
computers and their associated com-
munications network, should be under
the control of a single software and
operations staff, independent of the
software and operations personnel re-
sponsible for the central computer util-
ity. The reason for this is that the
group responsible for the control and
maintenance of the network must be
oriented toward user satisfaction. The
groups responsible for the control and
maintenance of the computer utility,
on the other hand, tend to be more
interested in the efficiency of operation
of the large computers, which is as it
should be.

All software changes to the com-
puter utility and the nodal network
must be agreed to by both groups be-
fore these changes can be imple-
mented. When changes in computer
utility software will require changes to
the nodal computer, it is the responsi-
bility of the network control group to
make these changes. It is felt that in
this way we will be able to isolate the
end user from the frequent software
and hardware changes we experience
on the utility.

The nodal computer will have data
base management and communication
functions. The data base function will
include the storage of various portions
of data bases and data dictionary capa-
bilities so that, automatically, a nodal
computer can determine the source of
required data, whether it be on its files
or on another remote node, or on the
computer utility.

Communications functions on the
nodal computer will include code and
format translation between small com-
puters and the network, and message
switching between nodes, small com-
puters, and the computer utility. It is
through this interfacing software that
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we will protect the end user from soft-
ware and hardware changes.

Introduction of data bases on the
nodal computer does not imply that
data bases can only be stored there.
Small computers, attached to this com-
puter, may carry portions of data bases
stored on the nodal computer. Al-
though we feel that the nodal com-
puter must have a compatible data
base management system with the
computer utility, we would not expect
this same rule to apply to small com-
puters attached to the nodal computer.

What problems prevent us from im-
plementing a distributed computing
plan? First, the major computer hard-
ware supplier for our shop does not
have the software and hardware we
need to implement it. If we must wait
three to five years for a solution to this
problem, we won’t need the equipment
when it does become available. The
problem will have been solved. Depart-
ments throughout our company will
have their own various makes of con-
puters, each speaking to no one but
themselves, and in various languages.

Certain interim steps could be taken
to make a conversion possible at a
future date.

Restrictions could be put on which
small computer manufacturers are to
be considered, although in the case of
many turnkey systems, we have no
choice on what computer is used. Ad-
ditionally, if a standard minicomputer
manufacturer were chosen, I can assure
you that it would not be a manufac-
turer whose equipment is compatible
with our computer utility equipment.
Therefore, we know that there would
be some problems in future conver-
sions.

Second, we do not see all computing
being transferred onto distributed
computers. It is very hard to justify
rewriting a large system now running
on the computer utility. The first ap-
plications to appear on the distributed
computers will be new applications.
What are the tools needed by the user
to implement some of these applica-
tions themselves? We do not know for
sure at the present time.

Another problem in implementing
distributed computing is the associated
distributed data base problem. What
data should be distributed . . . and
where? We need to know the flow of
data within our corporation, and in a
large organization that can be quite
complicated. We are just beginning to
look at this problem.

I would suggest the establishment of
a distributed computing function with-
in a dp department, even for those who
don’t know what they would do with
it. In our company, the distributed
computing division acts as consultant
for anyone in the corporation inter-
ested in looking at a small computer.

We have had very good luck. Very few
people who look at small computers in
our company do it without our knowl-
edge. They want us to help them. In
general, they are not dp people, and
even though many of us think they are
trying to take our jobs, they are not.
They just want to get their job done
and are willing to accept help.

We support all systems software on
all small computers, but have nothing
to do with applications. We tell them
that we are not interested in any por-
tion of their application. We will not
program it. In some cases, we have put
together standards on development, as
well as standards for hardware and
software now within our company.

We also work as a vendor liaison
with turnkey manufacturers. The turn-
key vendor is still dealing with an engi-
neer who knows a little bit about a
computer but not too much. We work
with the engineers, if that is who we
are talking about, or with the financial
analysts, in making sure that we get
value received on a turnkey system
and making sure we get the docu-
mentation. We also are working on
educating non-dp users. The little
computers are coming; they are com-
ing in non-dp departments, and we
think it is essential that the non-dp
manager understand a little more
about what he is getting into, such as
project management and computer op-
erations.

The next five years will obsolete
many dp people who do not stay on
top of this development. The ever-ex-
panding variety of computing devices
from which to choose, coupled with a
multitude of methods of connecting
these devices, will throw many of our
comrades into Toffler’s Future Shock.
Distributed computing is for real. It is
here. And we must start to control it
now. -3

Mr. Woods is manager of distrib-
Uted computing for Deere and Co.
His past experience includes plan-
ning for distributed networks as a
consultant for the Banque Nation-
ale de Paris in France. He also was
an executive in a minicomputer cor-
poration specializing in turnkey sys-
tems. .
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A Strategy for
Manufactunng Automation

by Daniel S. Appleton

Development of an overall system structure for a manufacturing firm leads
to automation using data base concepts.

In recent years, the computer has been
making significant inroads to manufac-
turing. The gestation period has been
much longer than it has in, say, bank-
ing or insurance. But manufacturing
certainly hasn’t been a dormant com-
puter user. It has just been taking a less
efficient approach than its industrial
counterparts, and its results have been
less dramatic.

Today, manufacturing finds itself
with an interesting dilemma. It has
high hopes for automation, but these
hopes constantly seem to be dashed on
the rocks of management apathy. Ex-
amples of this dilemma abound. Many
manufacturing managers embrace con-
cepts such as material requirements
planning (MRP) but after continual ef-
forts to implement this panacea end up
thinking they’ve been dumped upon.

The root problem appears to be
management apathy—not just for
automation, but for systems in general,
manual or automated. Few manufac-
turing managers have embraced sys-
tems management as a necessary ele-
ment of the productivity equation on
an equal status with financial and per-
sonnel mangement. Automation is still
something that can be delegated to the
ranks where, theoretically, it can best
be put to use in solving intradepart-
mental problems of cost and overhead.
Systems in general are not viewed by
manufacturing management as the
property of the company. Rather, they
belong to department managers.

This basic attitude, regardless of its
origin, has resulted in a dp environment
typical of most manufacturing busi-
nesses. Following is a description of
that environment, taken from an arti-
cle describing the U.S. Air Force’s
ICAM project, a $75 million program to
develop automated productivity aids in
commercial manufacturing.

“The project was spawned, accord-
ing to the people who spawned it, by
manufacturing’s tireless neglect of effi-
cient manufacturing methodologies.
For years, it seems, development in the
use of the computer as an aid to manu-
facturing has been disjointed. ‘Modu-
lar’ would be the applicable term.
Hardware and software systems have
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been designed, irrespective of one
another, to address given problems on
given days. The systems are myopic,
rather limited-scope creations that suf-
fice very well insofar as addressing a
particular manufacturing function, but
which never address their interrelation-
ships with one another. -

“System integration has been tried,
but never with premeditation. Until
now, it has been an after-the-fact
phenomenon, which is why manufac-
turing efficiency has yet to receive any
benefits from it: there aren’t any.
‘Afterthought’ integration simply
hasn’t worked. And as if total failure
wasn’t enough, the methodology (non)
has added to the woes of manufactur-
ers. It has resulted in a proliferation of
disjointed software/hardware and soft-
ware/software matings that have in
many ways tended to magnify prob-
lems.”

Granted, this is a bleak picture, but
in spite of its frankness, not all that
misleading. What has been missing,

and therefore presents the best oppor- -

tunity for correcting the situation, is a
basic understanding of the overall sys-
tem structure of a manufacturing busi-
ness, of the relationships between that
structure and overall productivity, and
of a fundamental, logical strategy for
deciding what should be automated,
when and how.

All the indicators point to a lack of
management understanding that the
workflow in a manufacturing company
is actually managed not by a set of
independent systems (such as purchas-
ing, inventory, and bill of material),
nor by several sets of integrated sys-
tems (such as MRp, accounting, shop
floor control, and general accounting),
but by one logical overall system struc-
ture. Without this basic understanding,
it is impossible for management to per-
ceive the total workflow as an additive
(or contributory) process, with the nat-
ural result that it becomes, in practice,
a regenerative process, and the price is
paid in productivity, cost, overhead,
quality, and schedule performance.

The critical factor in developing ef-
fective manufacturing systems is,
therefore, the perception by manage-

ment of the workflow as being con-
trolled by one ubiquitous system struc-
ture, one that is additive in nature.
This approach will not only lead to a
system structure that promotes produc-
tivity, reduces cost and overhead, im-
proves quality, and stimulates on-time
production; it also leads to automation
using data base concepts.

There are four stages in the data
base approach, leading to the full inte-
gration of the administrative control
structure and automated manufactur-
ing technology. But not all companies
will go through all the stages. This may
best be understood by an_explanation
first of the manufacturing systems
structure.

Job and process shops

It has lately become fashionable to
classify manufacturing companies as
those that build to order—referred to
in the past as job shops—and those
that build to inventory, formerly called
process shops. Most manufacturing
managers look upon job shops as com-
panies that build to order and process
shops as those that build to inventory.
And they see significant differences be-
tween the two.

A company that builds to inventory
also sells a standard product, usually in
high volume, to a generalized market.
In the standard product environment,
production management is oriented
around parts, as opposed to customer
orders, and productivity is controlled
through the processes used for the pro-
duction of parts inventories. Engineer-
ing, manufacturing, purchasing, inven-
tory control, cost control, and market-
ing are performed either prior to or in
parallel with customer order servicing.
Production lead times are generally
short, and individual orders are rarely
given specialized attention in the
manufacturing process.

On the other hand, job shops gen-
erally sell customized products to a
selective marketplace. Production
management, including engineering,
purchasing, manufacturing, inventory
control, and cost control all are geared
to the requirements of specific cus-
tomer orders, and they are performed
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in series with order servicing. Produc-
tion lead times are usually extensive,
and each order is given specialized at-
tention.

The two extremes can be contrasted

in even more detail. Job shops usually
carry large work-in-process inventories
that turn slowly, while their finished
goods inventories are very small. On
the other hand, process shops produce
large finished good inventories that
turn quickly, and their work-in-process
. inventories are usually small. In the
build-to-order company, direct prod-
‘uct costs per unit are generally high
and margins large in contrast to the
build-to-inventory companies which
depend on volume to keep unit direct
product costs low and margins tight.

In light of these contrasts, it is popu-
‘lar to draw the conclusion that com-
panies that build to inventory are,
from the management standpoint,
completely different from job shops,
and that their system structures, orga-
nization structures, and financial struc-
tures are as different as night and day.
As a result of these fundamental, al-
most metaphysical, differences, many
managers feel that management prin-
ciples and practices must be incom-
patible between the two extremes.
However, it is interesting to note that
very few manufacturing operations are
either constant or “pure” in their pro-
duction orientation. Most are hybrid
manufacturers with a constantly shift-
ing mix of build-to-order and build-to-
inventory problems, the ratio of mix
tending to cause the company to lean
more one way than the other.

The manufacturing systems
structure ,
The system structure in a predomi-

nately build-to-order business is shown
in Fig. 1. The right side of the diagram
describes the basic production func-
tions needed to manage productivity.
The left side shows the accounting
functions, including cost accounting
(lower left) and general accounting
(upper left) . Even though the account-
ing functions are primarily “scorekeep-
ing” in nature, their basic configura-
tion is dependent on the control char-
acteristics of the production functions,
which are the primary source of the
data used in the accounting systems.

In the pure job shop, few, if any,
production activities are initiated until
an order is actually booked. Once the
order is firm, the activities necessary to
define the order are started. These
activities include master scheduling
(estimates and lead times being derived
from past experience on “similar”
orders) and the scheduling of order-
related administrative tasks, such as
design engineering and quality assur-
ance.

Since a viable bill of material does
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not exist, and accordingly the “part
configuration” of the order is not
known in sufficient detail to start the
downstream production activities like
industrial engineering, purchasing, and
shop loading, all of the initial produc-
tion functions are controlled by order.
These activities can take anywhere
from 10% to 75% of the total flow-
through time of the order—the time
from order receipt to shipment.
Downstream production activities
are initiated based on the release of
product specifications and order bills
of material. The timing and sequence
of this release has a tremendous impact
on downstream productivity because
downstream activities are geared to re-
act to the release by initiating their
own work, being unable, in most cases,
to anticipate the engineering activities.
This modus operandi reflects two of
the major productivity draining prob-
lems of the build-to-order company.
Most obvious is the inefficiency of per-
forming production functions in series
with each other. This problem creates
longer flow-through times and lower
inventory turns. The second problem
stems from the fact that all production
functions are controlled by orders.
Since each order is treated as though it
had different requirements and differ-

ent schedules, there exists a natural
barrier to identifying activities com-
mon to several orders and grouping
them so they can be performed at mini-
mum cost.

From a management systems stand-
point, these two problems are at the
heart of the productivity question. The
solutions to them are the key to pro-
ductivity improvement: first, perform
as many production activities as possi-
ble in parallel; second, identify as
many of the similarities among orders
as can be identified, and perform the
required activities with maximum effi-
ciency and minimum cost.

Fig. 2 shows the system structure of
a build-to-inventory company. In this
environment, not only has the engi-
neering been completed before the
order was booked, but also all indus-
trial engineering and logistics planning.
The major problem is to assure that
material and manufacturing supply is
coordinated properly with the demand
for finished goods inventory. This de-
mand is established on either an order
forecast or a firm backlog, or a combi-
nation of both, but none of the down-
stream production activities is geared
to satisfy specific orders. Instead, they
are oriented toward the requirements
to produce specific parts and assem-
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blies of parts in quantities and to
schedules set by the needs of the fin-
ished goods inventory. Unlike the sys-
tem structure in a build-to-order com-
pany, production functions in a pro-
cess shop need not—in fact, should
not—ever recognize the existence of a
_specific customer order, nor should the
existence of special order requirements
ever influence the scheduling or priori-
ties of activities performed by produc-
tion operations. A

"This is the most basic contrast be-
tween the job shop and process shop
system structures. When downstream
production systems recognize the exis-
tence of specific customer orders, and
when schedule controls and priority
controls respond to this recognition,
productivity is sacrificed. The unique-
ness of each customer order tends to
create an extremely complicated man-
agement problem that not only in-
creases unit costs and slows flow-
through time and inventory turnover,
but also creates manufacturing over-
head needed just to keep control of a
problem continually growing in com-
plexity as the company (and backlog)
grows. The problem is further aggra-

vated by the dynamic scheduling and
priority problems that result from cus-
tomer influence on production activi-
ties. Since one reschedule begets an-
other reschedule until the problem be-
comes one of managing reschedules,
the job shop will tend. to become de-
pendent on flexibility as a primary
management theme. It will, as a result,
attempt to build consistency, redun-
dancy, and discipline out of its sys-
tem structure, and lean on individual
workers and managers who “know
how to build the product and get it out
the door.” The larger the job shop, the
more of these people are needed and
the more they compete with each other
for a fixed set of resources. With
everyone expediting customer orders,
information needs become oriented
toward order status and control, and
the information within the system
structure becomes oriented almost
totally toward customer orders. The
net result is that efficient use of pro-
duction assets takes a back seat to the
primary objective of shipping customer
orders.

Since very few companies operate at
these extremes, very few consistently
experience one or the other sets of
problems. As a result, most experience
all of these problems in some form or
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other. This means that their system
structures must accommodate both the
order and part control philosophies. If
this were not complicated enough,
most companies are constantly shifting
their postion because of market dy-
namics, the economy, management
strategies, etc. This means that the
control requirements of the system
structure also are in constant change.

It is against this backdrop that
manufacturing enters the arena of data
processing. Many managers no doubt
hope that the discipline required by
computers will in some way stabilize or
simplify these problems, or at least it
will help them manage their increasing-
ly dynamic environment. This hope is
clearly reflected in the approach they
use to introduce computers.

The traditional approach (some-
times referred to as the applications
approach) is to focus attention on the
specific information requirements of
specific people in specific departments
at specific points in time. Thus, the
purchasing manager or the accounts
payable manager or the production
control manager will establish a need
for computer support, define that need
in terms of the specific computer re-
ports he would like to have (now), and
contact the data processing depart-
ment. In doing so, he is forced to draw
artificial boundaries around his “sys-
tem” and to freeze in time his informa-
tion requirements. If he does not do
these things, the odds in favor of suc-
cessful automation, on schedule and
on budget, are almost nonexistent.

From the perspective of the “system
structure” this approach is, almost by
definition, self-defeating. Since all ap-
plications cannot be developed simul-
taneously, and since the product de-
mands (and therefore the demands for
information) are constantly changing,
it is impossible for computer systems
developed using the traditional ap-
proach ever to be synchronized. Even
if they could, they would be optimally
effective only when all of the variables
assumed values used in the original
design. Such an occurrence would
have astrological significance.

Data base approach

The alternative to the traditional ap-
proach to automation of manufactur-
ing systems is the data base approach.
Manufacturing lends itself to data base
better than any other type of business.
This is precisely because the manufac-
turing system structure is one con-
tinuous additive process. Data base is
the only approach that recognizes this
situation and at the same time allows
the flexibility needed so that the control
mix (reflected in the needs for infor-
mation) can shift in consonance with
management premeditation and mar-
ket capriciousness.

 DATAMATION



Data basc is a philosophy that
expunges the traditional, disjointed,
‘modular’ concept of automation. This
is because it forces management and
data processing to view the total sys-
tem structure at its lowest common
denominator—the data element. At
the data element level, all manufactur-
ing companies look pretty much the
same. The major variations from com-
pany to company occur because of
different reporting requirements. Man-
agers in process shops ask questions
significantly different from those asked
by their counterparts in job shops.
Their decision problems are different.

But managers in both of these opera-

tions use basically the same data. In
short, from a data base standpoint,
manufacturing companies look differ-
ent primarily because management’s
information demands are different, not
because companies use different data.

Using data base technology, the sys-
tem structure is divided into three fun-
damental pieces—rather than n pieces,
one for each special computer applica-
tion. The first piece is called the data
base. Very simply, the data base is a
collection of data elements organized
with some kind of structure. These
data elements are the vocabulary of the
business, the words managers use to
ask questions, understand answers, and
.make decisions. The data base struc-

ture reflects the system structure of the.

business, not the organization or finan-
cial structure. Accordingly, it reflects
the customer order or part orientation
of the system structure in its pure or
hybrid form. In a pure job shop, the
data base would be structured around
customer orders. Data would be orga-
nized and stored for each order. In the
process shop, the data base structure
would be geared to parts. The second
critical piece of system structure is
what could be called the “input control
system.” This piece is intended to con-
trol the values ascribed to each data
element, and is generally geared to or-
ganization structure. Common sense
tells us that organization responsibili-
ties and functions can change inde-
pendent of vocabulary, so there is no
reason why the data base and the input
control system should be completely
dependent on one another. In fact,
complete dependence, as is created by
the application’s approach, is extreme-
ly dangerous. The final piece is what
could be called the output control sys-
tem. The form this piece takes is not
similar to either the data base or the
input_control system because output
demands are constantly changing,
while the data base and the input con-
trol system are relatively stable. The
output control system must be de-
signed as a dynamic system and re-
sponsiveness to all sorts of inquiries is
mandatory. The flexibility of this piece
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of the automated system structure is
critical to the survivability of the
whole. The failure of the applications
approach in this area is probably the
single most destructive factor in the
traditional environment.

Using the data base approach,
manufacturers can gain control over
the evolution of their system structures
and direct that evolution toward objec-
tives of productivity improvement. The
key, of course, is to concentrate on the
data base structure and content, de-
veloping specific, long range plans for
improving it. These data base improve-
ment plans should be geared to coin-
cide with plans to improve what could
be referred to as the company’s level of
management technology, which might
be another way of describing the level
of sophistication of management itself.

For many reasons, perhaps the most
important being the correlation be-
tween asset management and customer
satisfaction, the concepts of process
control are the most sophisticated and
productive in today’s environment.
The objective of any manufacturer
should, therefore, be to move as far as
practical in his environment toward
the ideal of the pure process shop. This
objective is not unrealistic for even the
most stubborn job shops because
everyone can do better than they are
today.

For purposes of clarity, this evolu-
tionary process can be pictured as oc-
curring in four basic stages:

0%

Job Management
Product Definition
Part Management
CAD/CAM

The four stages reflect the matura-
tion of any manufacturing business,
from startup to the highest level of
productivity. They are not independent
of one another (see Fig. 3). Each must
be established on the foundation of its
predecessor. Poor development of one
stage will hinder effective development
of its successor. However, not all com-
panies proceed through all stages, and
their migration from one stage to the
next could cover several years. The real
issues are: 1) at what stage should a
company in a given market really be,
and 2) how effectively is it operating at
its present level? Management must
answer those questions.

The first stage of development is job
management. This stage is character-
istic of build-to-order companies, In it,
the system structure is oriented toward
management by customer order. Basic
controls over purchasing, engineering,
manufacturing, and other production
activities are exercised by order, and
cost and inventory controls are order-
oriented and weak. The system struc-
ture is flexible and geared to reschedule
management; overhead is high and re-
dundancy is low. Part management
controls are weak and subservient to
order dynamics. Standard production -
activities are treated by the system
structure as exceptions to normal pro-
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cedures and are forced to absorb high
overhead generated by controls needed
to keep track of special production ac-

tivities.

Though in the overall concept of the
system structure this stage is the least
efficient, much can be done to improve
its productivity. The data base should
be geared to reactive management,
providing data on current overall order
status and impact analysis for schedule
and priority changes. Strong controls
‘are needed upstream of the actual
manufacturing activities—the shop. In
fact, in this environment the shop’s
impact on overall productivity is so .
negligible that it can be treated as a
“black box,” with the basic system
structure (and the majority of data
elements in the data base) concen-
trated for decision efficiency on func-
tions upstream of actual shop activi-
ties. Stage two, production definition, is
absolutely critical if a company is to
move out of the basic job shop operat-
ing mode, It is critical as organizations
begin to seek higher productivity by
standardizing product lines or portions
of their still basically nonstandard
products. Without moving to Stage

two, job shops run a terrible risk when
they begin product standardization. A
Stage one system structure will natural-
ly counteract standard production effi-
ciencies in every production phase, be
it engineering, purchasing, industrial
engineering, manufacturing, or what-
ever, because it will treat standard pro-
duction requirements as special, and it
will give them secondary priority just
because their priorities are not specifi-
cally related to customer orders, while
the bulk of the other work is.

Stage two involves the initital de-
velopment of part controls (and there-
fore a refinement and restructure of
part-type data in the data base) and
extension of these controls throughout
the system structure. Its basic objective
is to define the products not as new
designs, as in Stage one, but as varia-
tions on the current designs of basic
parts manufactured by the company.
Until this logic of “variations to” re-
places the Stage one logic of “develop-
ment from,” Stage two cannot be com-
pleted. Migration from Stage one
through Stage two then, becomes a
problem of reducing the number and
degrees of variation within the con-
straints allowed by the market.

One of the most important steps to-
ward implementation of a Stage two
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work structure is the concept of
“group technology,” especially group
technology based on part geometries.
Effective use of a part classification
system will provide the visibility and
control over product variations needed
to make the psychological switch to
variation management in all produc-
tion phases, including engineering,
purchasing, industrial engineering,
manufacturing, accounting, and mar-
keting. The implementation of group
technology may not go so far as to
create manufacturing work cells—if it
does, so much the better—but it will
provide the controls necessary to

-streamline interdepartmental activities.

The most effective, and least utilized,
foundation on which these controls
can be built is part geometry, the fun-
damental common denominator of the
manufacturing business. The bulk of
the demand for manufacturing re-
sources (labor, material, machines,
money, buildings, and land) is based
on part geometries. Variations in that
demand are created by material and
quality requirements.

The keys to Stage two are: 1) the
development of part identifications so
variations can be tracked and eventual-
ly managed, and 2) the development of
finished goods inventory controls to
take over production management of
those parts with the fewest variations.
As the variations are reduced, the
management problem begins to shift
from the order management aspects of
the system structure to the inventory
management aspects, which are, of
course, geared to parts and homo-
geneous processes, rather than activi-
ties performed specially for a customer
order.

The development of a Stage two sys-
tem structure is necessary when a com-
pany develops standard production re-
quirements that it intends will have
some real effect on its performance;
but a Stage two system structure is not
strong enough to support a production
environment in which more than 509
of the product or product mix is stan-
dard. Once this basic shift takes place,
the order management philosophy
must give way to the part management
philosophy. Special production re-
quirements must become exceptions to
the norm, taking a back seat to re-
source demands of inventory controls.
This shift makes it necessary that the
system str