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Varian Data’s new Network 560 increased earning capacity and

[ ]

Remote Job Entry System offers equally lower equipment and
demonstrable advantages to our mln communications costs make
every user and seller of 360 com- . sense, then it's time your 360 and

puter time. the Network 560 got together.
This batch terminal package, as indicated above, is a Why not call today or write for the new brochure?
complete turnkey system using standard fuil duplex -
telephone lines. Just plug it into your 360, and you're in varian
business. All hardware and software are included, so no -
changes are necessary to existing programs, operating data maChInes
procedures or hardware.
And, since the Network 560 is as compatible to a 360 as a varian subsidiary
one of its own tape units, the new system can be installed 2722 Michelson Drive/ Irvine/ California 92664
virtually overnight. (714) 833-2400

SALES OFFICES: U.S., San Diego, Santa Monica and San Francisco, California; Vernon and Westport, Connecticut; Chicago, lllinois; Houston, Texas; Fort Washington, Pennsylvania;
Washington, D.C.; Waltham, Massachusetts. INTERNATIONAL: Australia, Belgium, Canada, France, Germany, India, ltaly, South Africa, Sweden, Switzerland, United Kingdom and Ireland.
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faster for less
alk to Tally
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Tally makes the broadest line of data communications
equipment on the market today. And if you have a “mixed
bag” systems problem which calls for data entry or high
speed printout in conjunction with data communications, we
have the answer. Tally systems take source data from
perforated tape, magnetic tape, or punched cards and
transmit it at 1200 words per minute (12 times faster than
TWX) over ordinary telephone lines. The new Tally Serial
Printer prints out hard copy data at 60 characters per
second. The Tally 4031 “stand alone” send/receive ¥2 "
magnetic tape terminal operates with any Tally
transmission system to provide computer compatible tape.

Tally has a nationwide network of service stations
working directly with the Seattle Test Center
to solve any problem quickly and economically.

For full information, please write or call Tally
Corporation, 8301 South 180th Street, Kent, Washington
98031. Phone: (206) 251-5500. TWX: 910-423-0895,
or contact one of the regional offices listed below.

New York: 45 N. Village, Rockville Centre 516-678-4220

Chicago: 33 N. Addison Rd., Addison, Ill. 312-279-9200
Washington, D.C.: 1901 Ft. Myer Dr., Arlington, Va. 703-525-8500
Los Angeles: 1222 E. Pomona, Santa Ana, Ca. 714-542-1196
England: 6a George St., Croydon, Surrey MUN-6838

TALLY

See Us at DPMA, Montreal



the

second
revolution
in
computer
time sharing
begins
- NOW

BThe AL/COl interaciive
tire sharing networlc will elecirify
cvery cophisticated computer user
in the United Siaics.
AL/COM now gives you more interactive
computing power with faster response
time, than any other time-sharing sys-
tem ... 32,000 36-bit words per user.
Cycle time one microsecond. Your ac-
cess to this increased computer power
is instantaneous and direct. Through
your telephone. Privately. It's a ““tough-
job” system and it has the best price/
performance ratio there is.

BAL/COLM has a policy about
insoluble time sharing problems.
’ Ve solve them.
We're after the tough jobs, the big ones.
We're talking about price/performance
...good response time...and freedoms
that time-sharing hasn’t granted you
before. Things like:
Core Capacity — AL/COM gives you
160,000 characters (32,000 words) in ac- .
tive core per user.
On-Line Storage — AL/COM has a bil-
lion characters of disc storage.
Large Files — AL/COM gives you
1,250,000 characters per file.
Fast Access — AL/COM can searcha
2.5 million character bank in seconds.



Bhe things you can do

wiln AL/COL] time sharing

are limited

only by your imaginalion.

AL/COM has the bugs worked out.

We've been up for 3 years. We can con-

nect you with teletypes, line printers,

CRT’s and multiplexers. We speak eight

languages . . . BASIC, FORTRAN 1V,

COBOL, etc. We're adding others. AL/

COM solves problems in science, engi-

neering, and banking. It's for operations

research, marketing and statistical

analysis, and bridge building . . . for

management information, investments,

and manufacturing. We even do little
problems well.

VJhen comparing

{ime sharing services,
you can'tinclude
AL/CO viith the others.

AL/COM service stands out because
we’ve interlaced a string of multi-
processing AL-10 systems, with one
computer backing up another in each
system, and a second dual system
backing up the first . . . and we’ll soon
have ten. They're all side by side, but as
close as your local phone. Think about
that...central files...back-up...speed
... reliability . . . distributed nationwide
by the AL/COM Time-Sharing Network.

B '/hen you

celect AL/COIL]

vou get a nationwide

nctworlt of computer

soituare prolecsionals.

We bring AL/COM to you through a na-

tionwide network of professional soft-

ware organizations. We’re more than

reps, dealers or branch offices. We're

AL/COM Associates; local, independent

firms, among the best in the industry.

Systems and applications expertise is

an integral part of the AL/COM network.

This means you have the largest group

of independent computer software ex-

perts to help you solve problems more

efficiently, right at your elbow . . .

through AL/COM. Two new “Associ-

ates’ are selecting AL/COM each
month. Why don’t you?

In just 30 seconds,

you can arrange

ior a demonsiration

of the vorld’s best
price/periormance computer
timic charing service.

Experiencing AL/COM is believing.
We'll benchmark AL/COM against your
present system. Compare the response,
the speed, the cost. Do you have a prob-
lem you can’t solve on your present sys-
tem? Try us. We're after the tough ones.

CIRCLE 5 ON READER CARD

it

taltos
guts

to

starla
revolution

Revolutions are started by people dis-
satisfied with the way things are.
Success depends on a change for the
better. That's what AL/COM is all about
...and it's revolutionary.

Contact us for information or demonstration

AL/ICOM

The Revolutionary Time-Sharing Network

AL/COM is a service of

APPLIED LOGIC CORPORATION
One Palmer Square

Princeton, New Jersey 08540
(609) 924-7800
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a
new

computer
language:

EDP+PEOPLE = EDPAC*

EDPAC systems are designed specifically
for data processing centers. EDPAC main-
tains the exact temperature, humidity and
air cleanliness control required so that
downtime is virtually eliminated.

Yes, EDPAC is a new language . . . in-
vented to answer your EDP environment
problems.

Want more information? Write: A.C. Manu-
facturing Co., P.O. Box 287, Haddonfield,
N. J. 08033.

*Electronic Data Processing Air Conditioning
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Did you know...

Over-600 computer installations use AUTOFLOW.®

55 of the top 100 largest computer users in the U.S. use AUTOFLOW.
The top 10 Department of Defense contractors use AUTOFLOW.

5 of the top 6 computer manufacturersuse AUTOFLOW, including No. 1.
All U.S. Government Departments (except 2) use AUTOFLOW.

and did you know...

Most AUTOFLOW users use AUTOFLOW as a debugging and maintenance tool as well as a documentation

system.

AUTOFLOW has unique capabilities not found in any other debugging, maintenance or documentation system.

AUTOFLOW has added many new features in 1969%.

*A new Procedure Division Summary for COBOL input gives significant Procedure Division functions, by Page, Box
and Source Card identification number for the following: CALLed procedures, ENTRY /RETURN points, ALTERed
paragraphs, PERFORMed procedures, PROCESSed sections, 1/O file activity, STOP statements, DISPLAY statements

and ACCEPT statements.

and did you know ...

AUTOFLOW can process COBOL, FORTRAN, PL/I and Assembly and produce high level and detail flow
charts directly from the same source program.
AUTOFLOW is equally effective for small installations with 360/30s with 32K core, H-200s and IBM 1401s,
as well as larger installations with IBM 360/40, 50s, 65s, 91s and IBM 7090s.

AUTOFLOW users are guaranteed complete maintenance and support. They receive updated systems as -
languages and operating systems change or when enhancements are made to the system.

ADR will give any company an unconditional 30 day trial period to evaluate AUTOFLOW.

Then write or call any of the locations listed below for a free demonstration, new 1969 literature and pricing

information on AUTOFLOW .

PRINCETON, N.J. ® Route 206 Center, Prince-
ton, N.J. B 609 921-8550

WASHINGTON, D.C. ® 2425 Wilson Bilvd.,
Arlington, Va. B 703 528-3141

LOS ANGELES, CALIF. ® 15720 Ventura Blvd.,
Encino, Calif. ® 213 783-3500

SAN FRANCISCO, CALIF. M 420 Market Street,
San Francisco, Calif. R 415 981-4740

DENVER, COLORADO ® 701 S. Logan St., Den-
ver, Colorado

BOSTON, MASSACHUSETTS W Lakeside Office
Park, Wakefield. Mass. B 617 245-9212

NEW YORK, N.Y. M 450 Seventh Ave. New
York, N.Y. B 212 244-5700

DATA & INFORMATION PRODUCTS, INC. (Sales
Representatives)

ATLANTA, GA. W 3127 Maple Drive, N.E.,
Atlanta, Ga. B 404 233-3087

CHICAGO, ILL. M 10 West Main Street, Park
Ridge, Ill. m 312 692-7153

CINCINNAT!, OHIO W c/o Associated Offices,

Inc. Rm. 617, 5 W. Fourth Street, Cincinnati,

Ohio W 513 621-2452

CLEVELAND, OHIO ®m 21330 Center Ridge Road,
Cleveland, Ohio ® 216 331-1608

DALLAS, TEX. B 400 Tower So., 2720 Stem-
mons Freeway, Dallas, Tex. ® 214 638-3890

DETROIT, MICH. ® 3049 East Grand Blvd.,
Detroit, Mich. ® 313 875-5721

KANSAS CITY, MO. ®m 4643 Wyandotte Ave.,
Suite 208, Kansas City, Mo. B 816 753-5372

MILWAUKEE, WIS. 2433 North Mayfair Road,
Wauwautosa, Wis. 8 414 771-7880

MINNEAPOLIS, MINNESOTA B 1153 Plymouth
Building, Minneapolis, Minn. B 612-333-6050

PHILADELPHIA, PA. B 215 Ford Road, Bala
Cynwyd, Pa. B 215 835-2088

ROCHESTER, N.Y. m 871 Monroe Ave., Roch-
ester, New York M 716 442.0420

ST. LOUIS, MO. m 7811 Carondelet Avenue,
St. Louis, Mo. B 314 862-2120

A APPLIED DATA RESEARCH; INC.

HOUSTON, TEXAS M (Sales Representative)
Shaw Systems Associates, Inc., 2325 N. Hol-
combe Blvd.,, Houston, Texas W 713 666-3121

FOREIGN OFFICES

CANADA W (Sales Representative) Dearborn
Computer of Canada, 250 University Ave,,
Toronto, Ontario, Canada B 416 368-8477

TOKYO, JAPAN R (Sales Representative) Japan
Office Supplles Co., Limited ® No. 15-11 2-
Chome Honhaneda, Ota- Ku, Tokyo, Japan

EUROPEAN B (France, England, Belgium, Ho!-
land and Switzerland) (Sales Representative)
CENTRE D'ANALYSE ET DE PROGRAMMATION
21 Rue Leriche, Paris, 15e France

EUROPEAN ® (Sweden, Denmark, Norway and
Finland) (Sales Representative) SYSTEMATIK
AB Banergatan 37, Stockholm, Sweden
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WILL THE REAL TAPE SEAL® STAND UP.

It certainly will . . . and we know because we tested it on and off reels in heat, cold

and under accelerated aging conditions.
But there's even better proof than this. Over 5,000,000 Tape Seal belts along with

their associated storage and handling equipment are in use all over the world.
It's something to think about when you face a choice between
the original and a quick copy.

Tape Seal belts are manufactured by Wright Line in 8 colors
and to fit all sizes of reels.

everything for data processing ... except the computer LINE

160 GOLD STAR BOULEVARD, WORCESTER, MASSACHUSETTS 01606
A DIVISION O F BARRY WRIGHT CORPORATION DATA PROCESSING ACCESSORIES
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THE COMPUTER AND FUNCTIONS OF MANAGEMENT, by C.
Ridley Rhind. :

In most corporations, it is the operating managers who can best benefit from com-
puters; yet this group tends to be poorly served.

COMPUTER PROJECT SELECTION IN THE BUSINESS ENTER-
PRISE, by M. H. Schwartz. :

As application opportunities increase, management must have a means for rational
analysis of the potential benefits to the organization.

MANAGEMENT CONTROLLED INFORMATION SYSTEMS, by
D. L. Fisher.

A down-to-earth look at some of the more practical—and neglected—aspects of
business edp. L

DATA PROCESSING’S EVOLVING PLACE IN THE ORGANIZA-
TION, by Frederic G. Withington. '

A more complex structure is emerging as the applications of the computer per-
meate the organization.

BUSINESS TIME-SHARING: USER ECONOMICS, by James C.
Hammerton.

Five examples of smaller businesses using time-sharing, with cost comparisons
to the previous methods of handling the same data processing.

THE NAME IS THE NAME OF THE GAME, by James McCrohan.

There’s one fundamental thing a company must do first—even before going public.

A LOOK AT UNBUNDLING, by Angeline Pantages.

Some possibilities, some guesses, some speculation on the shape of things to
come at IBM.

SEMICONDUCTOR MEMORIES: EVOLUTION OR REVOLUTION?
by Robert F. Graham.

Much depends on the computer manufacturers.

MICHIGAN'S LAW ENFORCEMENT INFORMATION NETWORK,
by John R. Plants.

Someday, a terminal in every patrol car.

SOFTWARE PROTECTION. A workshop report.

DPMA 1969 DATA PROCESSING CONFERENCE AND BUSI-
NESS EXPOSITION.

NEWS SCENE

Applied Data Research becomes the software entry in the field filing suits against
IBM . .. Two men walking the Miracle Mile may have come up with one . . .
An evaluation of the Stanford Research Institute report on the FCC computer
inquiry.

SYSTEM SPOTLIGHT

Ford’s Dearborn, Mich., float glass line produces 8% miles of glass per day under
the direct digital control of an IBM 1800 system.

186 New Sofiware 247 Datamart

201 New Literature 248 Index to Recruitment Advertisers
213 Books 264 Index to Advertisers

221 World Report 273 The Forum

227 Washington Report :

235 People



Introducing the
third-generation
typewriter.

Now there’s a way to prepare information for computerin-  transport and an input/output writer (for interrogating
put at the same time it’s being typed. Without interfering  and logging). But, the most important component of all is
with office routine. Without any computer hookup. With-  a new proprietary software package that bridges the gap
out turning your secretary into a data processing expert. between business language and computer language. We
[t’s called the DATAPLEX™ System. And it works like this: call it FormoL™ Forinat Oriented Language. The whole

Your secretary uses a DATAPLEX Terminal just like  process is fast and simple. No keypunching. No verifying.
an electric typewriter. For forms, letters, ' No room for errors. Think about that. No
memos, anything. Any time she’s going to more requirement to add anotherkey punch.
type something that will eventually be en- Ever. In fact,why not replace keypunching
tered in the computer, she simply pushes altogether? Phase the DATAPLEX System in
a button on the terminal. Then, while she at your own pace. Without changing your ex-
types, a small tape cassette automatically ; isting software or hardware or anything any-
records the information. Including changes NN  here. (Except your secretary’s typewriter.)

P B R A 1
ER R R X

and corrections. (Each cassette holds about SN Revolutionary? You bet. But we saved the
a normal day’s work.) . ; ' best for last. Our price: $2,850.00 per
At the end of the day, she sends terminal. That’sless than any system
the cassette to a unit called the anywhere that even comes close to
DATAPLEX Processor. It edits and doing what the DATAPLEX System
formats cassette information and can do. (And nothing really does.)
translates it into tape compatible If you’re not the possessive type,
with your computer. (One proces- you can rent instead. For complete
sor can handle hundreds of term- details, write to: Data Instruments
inals.) The unit consists of a Company at 16611 Roscoe Place,
cassette reader, a mini-com- Sepulveda, California 91343.
puter, a computer tape

 Data Instruments
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2000 Steps
In The Right Direction Every Second...

with the world’s fastest
incremental plotter

COMPUTER INDUSTRIES’ new modular
incremental plotter is the first to put you steps ahead
in performance, flexibility, and economy.

Here's how—first with:

+ 2000, 1600, 1200, 800, or 400 variable speed control

+ 0.0025, 0.005, or 0.010-inch selectable—
programmable —step size

+ 12 or 30-inch plot widths

+ On-line or off-line modular operation

All input options include the Delta Control Unit
allowing multiple step programming and block transfer
of data for more economic plotting applications
on-site or at remote terminals.

For your next “right step” in selecting an incremental
plotting system, write or call: (213) 781-7100

1 2 4

(1) Model 32025 Incremental Plotter (2) Magnetic Tape Input 556, 800, or 1600 bpi; 7 or 9 track (3) Punched Card Input (4) Paper Tape Iinput 7 or 8 channel

[_cu]

COMPUTER INDUSTRIES INC
GRAPHIC SYSTEMS DIVISION

14761 Califa Street / Van Nuys, California 91401/ A Subsidiary of University Computing Company

" June 1969 CIRCLE 10 ON READER CARD
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On call 24 hours a day,
seven days a week.
Ready to go anywhere

in the world at the drop of a hat.
(There are many more just like him
in Bryant Regional Sales Offices
in the U.S. and Europe.)

Has been with the company

more than long enough
to know the products inside and out.
(Bryant Field Engineers average seven
years of literally ‘‘living with the product.’’)

Even before a Bryant memory system is delivered,
the Field Engineer’s presence is felt.

He makes sure, for example, that you have the
correct input lines, sufficient floor space,

large enough doorways.

He stays with the system until

everything is running perfectly.

You’ll probably never need him again,

but it’s nice to know he’s there,

ready to back you up. For information on the products
he stands behind, write 850 Ladd Rd.,

Walled Lake, Michigan 48088.

What to look for in |

DATAMATION



When not on the road, he keeps abreast
of every new development in the industry.
(Among other things, Bryant Field Engineers

conduct test procedures

and teach customer classes.)

June 1969

Highly trained, well educated,

devoted to the industry; -

a man who loves the challenge of diagnosing

and solving customer problems. (That’s our man.)

A match for any computer

BRYANT
COMPUTER PRODUCTS

Pl S
WXLO,,

EX-CELL-O CORPORATION
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That’s a significant difference, and

tremendous advantage, with the '
fourth generation from Standard.

Because you can get at the computer-

within-a-computer, you can change

the basic shape and function of your
system.

Changes in microprogrammed subrou-
tines make our IC-4000 optimum in
emulation of the 1401, 7040/7044,
7090/7094 and many others.

The same capability enables

one system to achieve tre-
mendous speed/volume/

throughput not only in

FORTRAN, but in COBOL,

SORT,MAP,AUTOCODER,

and with IBSYS. v

In time sharing, computer design, and com- e ; T

puter study, accessible microprogramming

shows to extraordinary advantage. The

IC-4000 packs a large core. Because of

microprogramming, you get maximum

advantage of every bit. Wouldn’t you

like to get your hands on one?

Standard
' 1C-4000-fourth generation-32K word
Om r v (36 bits). Microprogrammed. Multi-
lingual. Machine-language independent.

Other models for time-sharing, remote job

1411 West Olympic Boulevard entry, and other innovative applications.
Los Angeles, California 90015 Leasing starts at $4131 per month.

Full information and documentation
SALES OFFICES: Chicago: (312) 726-0277 - Dallas: on request.

(214) 239-9267 - Denver: (303) 428-0529 - Detroit: (313)

565-4871 + Los Angeles: (213) 387-5267 « Minneapolis:

(612) 926-0706 - New York: (212) 661-1834 - Philadelphia: (215) 563-6350 « San Jose: (408) 294-7150 «
Waltham: (617) 891-5083.

12 CIRCLE 12 ON READER CARD DATAMATION



Data Set

Banks
Bank On

"

"June 1969

MODEM 4400

Delivers maximum throughput to banks that
rely on high-speed computer communication

Banks are discovering a better way to transfer their

computer data. With Modem 4400 data sets they’re expanding data
communications capacity, reducing transmission line costs

and increasing their throughput.

Whether your needs are to link a number of branches,
or to connect two points as efficiently and economically
as possible, you should know about Modem 4400.

Send for the facts.

International Communications Corporation In Europe —
7620 N.W. 36th Avenue, Miami, Florida 33147 paedg
Tel.: 305 + 691-1220 TWX: 810-848-6588 v milgo
a milgo company Bracknell, Berks England
CIRCLE 13 ON READER CARD 13






machines that make data move

data's

Hold tight. It’s Teletype’s Inktronic®
terminal. A data terminal many
times faster than the ordinary page
printer. Zaps 1200 words to the
page per minute. Electronically. It’s
another answer from Teletype R&D
for moving data economically at
high speed.

* * * *

Off the ground and maving: Ink-
tronic terminal. A space age termi-
nal that doesn’t tinker with time.
And one time won't tinker with.
Moves data on-line at 1200 wpm.
And will have higher speed capa-
bilities for tomorrow. Helps you
get more in and out of the com-
puter practically. And monitor high
speed, tape-to-tape systems with
new ease and economy. The line
incfudes the KSR (keyboard send-
receive) set shown here. And an
RO (receive only) set. An ASR (au-
tomatic send-receive) set is coming,.

wait-less
- wonder

Printing’s unique space walk

The Inktronic terminal is different.
There’s no type-box. Prints through
electrostatic deflection. Ink literally
leaps to the page to form a charac-
ter. For ink droplets carry a nega-
tive charge and are drawn to the
page through a series of electrodes
that cause it to trace out the shape
of the character called for. Each

character is made up of a number

of dots.

No waste space

Inktronic terminal doesn’t kill time
or waste space on “fill"" characters
or buffer storage. It prints only the
characters called for. Cleanly. And
puts them on the line where you

want them. You can print one char-

acter as readily as a few words or
an entire line.

In orbit with ASClI

Inktronic KSR will generate up to -

128 code combinations and can
print 63 alphanumerics. Take your

CIRCLE 14 ON READER CARD

TELETVYPE

choice of an RO set with 5-level
or ASCH code, or a KSR set with
ASCIL. e

Keeps data tracking at less cost

The Inktronic terminal uses ordi-
nary teleprinter paper. Inexpensive
paper. A standard-8%2 inch wide
roll provides about 400 feet of data
space. The ink Inktronic terminals
use is inexpensive, too. One pint
will deliver up to 15 miles of data.
With a 1200 wpm capability these
are important points to consider.
Maintenance? Really low. The ink
supply and guidance system has
only one moving part. And you get
more: data on and off line faster
which means greater economy, too.

The Inktronic is one of many excit-
ing moves being made by Teletype
R&D in moving data at very little
cost. If you would like more infor-

mation, contact Teletype Corpora-

tion, Dept.81F, 5555 Touhy Ave-
nue, Skokie, lllinois 60076. :

See New Teletype Equipment at Booth Nos. 624-626 DPMA Show



Two Volumes
Updated Continually
That Cover Every

commercial Time Sharing
Service and Every Major

Time sharing is making an explosive impact . . . now! With shock waves being felt throughout
the business, government and educational communities. It's a time when awareness is difficult
to achieve . . . vital to have. A time to look to AUERBACH’s newest reference service:
AUERBACH TIME SHARING REPORTS, a current, continuous, in-depth analysis of the state-of-
the-art . . . your key to total tracking of developments in the time sharing industry.

AUERBACH TIME SHARING REPORTS close the data-gap with comprehensive coverage of time
sharing technology and services; detailed—and current—reports on time sharing languages
and applications; an examination of network interface equipmen?; benchmark problems for

evaluating time sharing services; features and limitations of each domestic commercial time
sharing service.

Aspect of The State-0f- There's more, too, so fill yourself in . . . right now. Use the handy coupon. You'll be in the best
of company with AUERBACH Info, Inc. publications, the world’s most respected guides to data

The-Art. .. In Depth processing decisions.

Dept. TS-2, AUERBACH Info, Inc., 121 North Broad Street,
Philadelphia, Pa. 19107 (215-491-8359)

Please send me specifics about AUERBACH TIME SHARING
REPORTS

Please have your representative contact me. My phone
number is:

YOUR NAME

YOUR TITLE

YOUR FIRM, SCHOOL, GOVERNMENT BRANCH OR INSTITUTION

| AUERBACH®
ST I INFO, INC.
o 5 T | 121 North Broad St,
e e T A . I Philadelphia, Pa. 19107
16 CIRCLE 15 ON READER CARD

Publishers of:

AUERBACH Time Sharing Reports;
AUERBACH Standard EDP Reports;
AUERBACH Scientific & Control
Computer Reports; AUERBACH
Computer Notebook International;
AUERBACH Software Notebook;
AUERBACH Data Communications
Reports; AUERBACH Data
Handling Reports; AUERBACH
Graphic Processing Reports

DATAMATION



THINK

IBM 1130 Computer
with
6.4 to 51.2 Million
- CGharacter Files

. on |
110 8 IBM 2311 Disk Drives

We Deliver |
File Control Unit (Hardware)
Systems Package (Software)

You Get |
10 Times Larger Capacity

- 6 Times Faster Access
1130 Disk Format Compatibility
IBM 360 Data Interchangeability

ACT

.‘MOF{FHSSEY ASSOCIATES, INC. computer Systems R&D

18 East 41st Street, New York, N.Y. 10017
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now!
unique card
reader terminals
for as little

CARDLINER TWINS

- Imagine having either of these beautifully ap-
pointed table-top model terminal card readers
for as little as $60 per month on a remarkable
rental plan which contains 30-day cancellation
privileges! You’'ll save considerable time and
money in your time-sharing program with the
use of the Cardliner 10 or the Cardliner 15.
For further information contact: Chandler J

Williams / Vice President, Marketing.

CARDLINER 10 / Operates at 10 CPS = Decodes your
standard Hollerith cards to ASCIl and is compatible
with model 33 or 35 TTY or EIA RS-232B Interface
» Has fast eject option m Uses serial-photo-optic read-
ing mode = Has only two moving parts, for simple
operation and trouble-free service. )
CARDLINER 15 / Operates at 14.8 CPS = Decodes
yoiJr standard Hollerith cards to EBCDIC and to IBM
correspondence code and is compatible with IBM
2741, Dura 1031 and Datel = EIA-RS 232B Interface.
m Has fast eject option = Uses serial-photo-optic read-
ing mode » Has only two moving parts, for simple
operation and trouble-free service.

data computing inc.

2219 W. Shangri-La Road = Phoenix, Arizona 85029 = (602) 944-4491
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Make
binding decisions
~ without asking
the computer.

You've got to make a decision.
What kind of data binders are
best suited for your tab sheets.

Size. Fastening devices. Cover
material. Price. All are important
any way you look at it.

We'd like you to look at it
through our 16-page, 4-color
Accodata binder catalog.

. All binders, Accohide®* and
- Pressboard are completely
cross-indexed.

All accessories, colors, uses,
are all fully described. All to
make your binding decisions

a little easier.

All you have to do is write
for your free Accodata
catalog today!
*a chemical resin.
ACCO 0% o™
New York, Los Angeles,

Boston; Gary Intemational,

Chicago-U.S./Canada/ )

Please send my Free
Accodata Binder Catalog.

England/Holland/Mexico Name
Venezuela/ Japan/Divisions
of Gary Industries, Inc. -
Title
Company Name
Address
City State Zip

Acco, Dept. D6
5150 N. Northwest Highway
Chicago, Illinois 60630

o
|
|
N
1
|
|
I
I
|
|
|
|
|
|
|
|
|
|
|
|
L.
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the $188,000 graphics terminal

that costs *60Kk

It used to be you had to spend that
kind of money to do meaningful work
in computer graphics. Now you can
buy a complete interactive terminal
from Adage for $60,000 — and get a
lot better performance. That's our
model AGT /10. .
You can display more than 4500
vectors at 40 frames per second with
resolution better than 100 lines per
inch. "'Straight" lines are really
straight. They meet where they're
supposed to, and they are uniformly

circuit
layout

e \}l
on-line Vd‘“““"
signal )
analysis [ bbbk

NG, WY Liee NS NICEP

bright regardless of length. And only
with the Adage AGT /10 do you get
built-in scaling and translation.

Every AGT /10 comes with its own
powerful 30-bit word length processor
with basic 4K of core memory and
teletype 1/O. A complete line of |/O
peripherals is available as well as
core memory expansion to 32K. Soft-
ware furnished includes a resident
monitor, a FORTRAN compiler (for
systems with at least 8K memory), an
assembler, and a set of graphics
operators. The standard package also
includes a library of utility and service
routines with full provision for com-
municating with the central computer

business
management
systems

facility via dataphone interface or
direct data channel access.

The terminal console houses the
large-screen CRT with light pen, and
comes equipped with function switches .
and controls. Graphics hardware
options include joystick controls, an

" input data tablet, a character gen-

erator, and photographic hard-copy
output.

= S
FeP T
m “® (D machine-

] aided
rafting
QL |

J
.

If you'd like more information about
our under-priced AGT /10, or a 16 mm
movie showing the Adage Graphics
Terminal in action, write D. Sudkin,
Marketing Services Manager, Adage,
Inc., 1079 Commonwealth Ave.; Boston,
Massachusetts 02215,

aolanE
Computer
Graphics

26
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calendar

DATE

June 30 -
July 1

Aug. 11>-14
Aug. 11-15
Aug. 19-22
Aug. 24-25
Aug. 25-29

Aug. 26-28
Sept. 7-11

Sept. 15-20

Sept. 17-19

Oct. 27-31

']une 1969

TITLE

Continuous System
Simulation Languages
Conference

World Conference
on Records

14th Annual
Photo-optical Instr.
Program

4th Australian
Computer Conference

Western Electronic
Show & Convention

Programming Langs.
Definition Symposium

Datafair

Nat'l Conference
& Exposition

11th Annual
EDP Conference

Int’| Symposium
Design & Application
Logical Systems

Int'l Computer
Mining Applications -
Symposium

Int’l Systems Meeting

32nd Annual Meeting

11th Annual Exposition

LOCATION

San Francisco

Salt Lake City

San Francisco

Adelaide,
Australia

San Francisco

San Francisco

Manchester,
England

San Francisco
#

Los Angeles

Brussels,
Belgium

Salt Lake City

New York City

San Francisco

New York City

SPONSOR/CONTACT

ACM/Robert Brennan
IBM Scientific Center,
2670 Hanover St.,
Palo Alto, Calif.
94304

Genealogical Society
79 South State St.,
Salt Lake City, Utah
84111

SPIE/Henry Sander
216 Avenida del
Norte, Redondo
Beach, Calif. 90277

ACC 69/Dr. W. Hill
Univ. of Adelaide,
Adelaide, S. Australia
5000

WESCON, 3600
Wilshire Blvd., Los
Angeles, Calif. 90005

ACM/James Painter
IBM Research Lab.
Monterey & Cottle
Rds., San Jose, Calif.
95114

- British Com‘putel" Soc.

No. 23 Dorset Sq.,
London N.W. 1,
England

ACM 69, P.O. Box
2867, San Francisco,
Calif. 94126

NRMA
100 W. 31 St,,
New York, N.Y. 10001

Dr. J. F. Florine, Labor-
atoire d’Electronique,
University Libre de
Bruxelles, Brussels 5,
Belgium

AIME/Mr. Alfred
Weiss, 1356 Kennecott
Bldg., Salt Lake City,
Utah

ASM/Richard L, Irwin
24587 Bagley Rd.,
Cleveland, O. 44138

ASIS

2011 Eye St., N.W.,
Washington, D.C.
20006

BEMA .
235 E. 42nd St.,
New York, N.Y. 10017

communications
multiplexer

In fact, if the TTC-1000 Concentrator
doesn’t end ‘up putting some of the
dollars you are spending for communi-
cations back in your pocket, there’s
really no reason to -have one in your
system.

The TTC-1000 pays for itself in just
months because its price is low. And,
with its low cost, it’s surprising how
little data traffic you have to multiplex
before you begin  to reap significant
communications savings.

With the TTC-1000, you get the flex-
ibility to multiplex 2 to 38 channels
into a single voice grade telephone
circuit. You can intermix data speeds of
110, 135 or 150 bps. You get powerful
error control to stop terminal discon-
nects. With its EIA interfaces, it is com-
patible with terminals such as the TTY
Models 33 and 35, IBM’s 2740, Friden’s
7100 and many others.

We'd like to tell you more about
the TTC-1000 and communications
economy. We want to put some free
multiplexers in your system and a few
dollars back in your pocket. Call or
write: Tel-Tech Corp., 9170 Brookville
Road, Silver Spring, Maryland 20910.
Telephone (301) 589-6035.

T10
S

(

«?’LECOM 4,
. >
1907000

’EL-TECH CORPORATION -
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Here,

compare features
adaptability and cost of the
new MICRO 800 computer

MICRO 800 a B Y 8§ e
Microprogrammable yred
Memory Cycle Time /.//u&
System Clock Rate 4.55 Mhz
Micro Command Execution
Time 220 na
Core Memory Capacity 7-32K W
Core Module Sizes 2K o YK
X£,9, 0% /0
bt
General-Purpose Hardware 73
Registers /

Memory Parity, Memory
Protect, Power Fail
Detect/Restart, Spare
Bit, and Real Time
Clock Options

yedz

Direct Memory Access:
Optional
1/0 Rate

%aﬂ Byls/soc ‘

TTL Microcircuitry

yeh

Interchangeable Plug-In

14

Console Options 3
System Interface Module
Spaces In Basic
Enclosure 5 04 #no‘e

The MICRO 800 is a microprogrammable, byte oriented
digital computer engineered for dedicated and general
purpose applications in fields such as control automation,
data acquisition, and communications. System flexibility
through macro and micro programming, plus high speed,
functional modularity, and lowest cost give it an unfair
competitive edge for dedicated applications.

For $2950.00 (with quantity discounts to 40%), the

MICRO 800 comes fully equipped with a basic processor
containing 16 multi-purpose registers, 256 words of read-
only store, basic console, enclosure, and power supply to
function as a microprogrammed controller. To this con-
figuration can be added up to 32K of core memory, direct
memory access, and many standard or special options to
fit a broad spectrum of system requirements.

‘With a basic configuration price of $2950.00, quantity discounts to 40%,
and 30-day delivery, the MICRO 800 is the ﬁr'stacomputer developed specifically for

the OEM and volume user.

Write for Bulletin 800 presenting detailed specifications and performance data.

| Sl MICRO ‘SYSTEMS INC. 644 East Young Street » Santa Ana, Caiifornia 92705 + (714) 540-6730

June 1969
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COBOL spoken here. Just one of the PDP-10 languages
for on-line program development. With COBOL,
time-sharing users can develop, edit, and debug data
management programs on-line. Run them too. Equally
well under time-sharing and batch processing.

PDP-10 speaks more than COBOL. FORTRAN-IV,
MACRO-10, BASIC, and AID. And all these programming
languages are re-entrant. That is, one copy is shared

by many users to make efficient use of core. Protected, -
too, by hardware to prevent accidental destruction.
PDP-10 COBOL has another special feature. The
programs that a user develops for his particular
application are also re-entrant. Like the compiler,

they can be shared by other users.

But that isn’t all. The PDP-10 serves up to 63 time-sharing
users with all these languages. Simultaneously. And
handles program development, batch processing,

and real-time operations. All at the same time.

More voice in software. More choice in hardware.

Low cost. The PDP-10 speaks your language.

PDR10
2020031

COMPUTERS - MODULE'S
Digital Equipment
Corporation
Maynard, Mass.
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letters

that’s a switch

Sir:

In your February, 1969 issue, page
103, you reported that the Lockheed-
Georgia Company had ordered a four
computer system, implying Decade
computers, from the Redcor Corpora-
tion. This is totally erroneous. -

Earlier this year, we negotiated with
Redcor for a data acquisition system
employing Varian 620 processors.
When Redcor, through an internal pol-
icy decision, replaced the Varian 620
with Decade 70 processors, our evalu-
ation team found the proposed system
would not satisfy the defined specifica-
tions and negotiation with Redcor was
terminated. - Further, the newly an-
nounced MAC 16 produced by Lock-
heed Electronics Company, was inves-
tigated and found well suited for the
application under study. The system,
utilizing four MAC 16’s, is now under
construction.

Would you please take action to
correct the misleading statement in a
future issue of DATAMATION, a maga-
zine our computing professionals find
highly informative, current, and nor-
mally quite factual.

R. C. SAwYER
Lockheed-Georgia Company
Marietta, Georgia

rhyme time
Sir:
I was interested to see the letter from
Deena. Koniver in your February issue
giving a rhyme for memorizng x. I have
long known another rhymng mnemonic
for & which was ascribed to Dr. John-
son of dictionary fame, which goes as
follows:
31 4 1 5 9
Sir, | send a rhyme excelling,
2 6 5 3 5 8
in sacred truth and rigid spelling:

9 7 9
Numerical scribes elucidate,
3 2 3 8 4 6
for me the lexicon's dull weight.
RarrH TOWNSEND
Darien, Connecticut

June 1969

see and compare

Sir:

I read with interest an item in the
News Briefs section (p. 109) of your

"March issue describing the Soviet

computer BEsM 6 as comparable to a
Control Data 3200. Having seen in-
stallations of the BEsm 6 in both Mos-
cow and Novosibirsk, and having
spent some time discussing the ma-
chine with Soviet computer specialists,
I believe a more appropriate compari-
son is with a CDC 3600, which is also
a 48-bit machine, rather than with a
CDC 3200, which is a 24-bit machine.
Of course the BeEsM 6 does not have
the addressing capability or large
memory capacity, or indeed the modu-
larity of the CDC 3600, but on the
other hand, it has hardware features
designed specifically for time-sharing
such as paging and memory protec-
tion.

Your readers may be interested to
know that the letters BEsM form an ac-
ronym for the Russian words which
stand for big electronic computing
machine.

SoL X. ZASLOFF
Scientific Data Systems
El Segundo, California

.kludge judge

Sir:
As one of a small but dedicated group
of Kludgephiles located in sekludgion
in the scenic southwest, I welcome a
new addition to the Kludge literature
(reference 5). However, I also feel ob-
ligated to protest the editorial policy of
DatamaTion, which can only be de-
scribed as a shotgun approach to
Kludgeology. Even a superficial glance
at the DatamaTioN published Kludge
literature (reference 1 to 5) reveals
that the individual contributions, al-
beit individually of excellent quality,
do not adequately reference one an-
other and generally reflect a disorga-
nized approach to this extremely im-
portant area.’ :

By contrast, our group of Kludge-
philes is adopting a Systems Approach

to Kludgeology. While it is obvious
that this approach will lead to extraor-
dinary results, we are not yet ready to
make a full disclosure of the fruits of
our research. However, it is possible to
communicate a little of the flavor of
our results by the following example of
our Kludge Klassification work.

This work, involving a penetrating
analysis of past and present Kludges,
has revealed that all Kludges divide
into two basic Klassifications, namely
the “Genesis Kludges” and the “Dar-
winian Kludges.” Genesis Kludges, of
course, are Kludges that were Kludges
from the moment of conception, while
the Darwinians are systems which,
once of clean design, have evolved into

- Kludges by the action of certain irre-

versible processes. We are presently
examining the possible relevance of
the Second Law of Thermodynamics
to'Darwinian Kludgeology.

If you can encourage your future
Kludge authors to adopt a somewhat
more scientific approach to this field, I
feel certain that significant further
progress will follow immediately, for
new Kludgeians will then be able to
stand on the shoulders of their prede-
cessors instead of on each others toes
(see reference 6, in which Hamming
states that one of his major complaints
about the computer field is that
whereas Newton could say, “If T have
seen a little farther than others, it is
because 1 have stood on the shoulders
of giants,” while Hamming is forced to

31



This summer in Salt Lake City you will discover a new world
for business whether you sell microfilming equipment,
records filing equipment, whether you sell business forms
— whatever. One of the most unique conferences in the
world will convene August 5-8. You will want to be
there with your display. This conference summons
genealogists, archivists, librarians, records keepers etc. from
all corners of the earth ... a potentially new sales worid
for your business. For further information
fill out the coupon below.

Mall to: Mr. Bob Zabriskie
World Conference on Records
Suite 600 / 79 South State St.
Salt Lake City, Utah 84111

b :1 r:" P' ”j 'p;*\a,
it

hpiL 5k
Buj R~ ’..‘Jt

.| am interested in obtaining more informa-
tion on exhibits at the World Conference on
Records. Please send to: :

COMPANY.....ooiiiiiiiiei e
Name. ..o
AdAress......ovvvvveiiiiiiiiie e
WORLD CONFERENCE | .

ON RECORDS City ' State Zip
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letters...

conclude, “Today we stand on each
other’s feet.”).

(Dr.) IeNaTzZ J. KRANFIELD
Kludgephile Associates

Scenic Southwest

REFERENCES
1. “How to Design a Kludge”, J. W. Granholm,
DATAMATION, Feb, 62, pp. 30-31.
2. "“The Master Plan for Kludge Software’’, M.
L. Morris and A. O. Arthur, DATAMATION,
July ‘62, pp. 41-42.

Frum the Desk of

The Creative Director

3. “The Konscience of a Komputer Konserva-
tive’, I. V. Goody KKK, DATAMATION, Oct.
‘62, pp. 60-63.

4. “A Kludge Komputer Lexikon”, K. Korluth
KKK, DATAMATION, Dec. ‘62, pg. 21.

5. “The Genesis of Superkludge”, N. Nattkarl,
DATAMATION, April ‘69, pp. 132-133,

6. “One Man’s View of Computer Science’, R.
W. Hamming, Journal of the ACM, January
1969, pp. 3-12.

Editor's note: We couldn’t agree more with
(Dr.) Kranfield, and we forwarded his letter to
the author of reference 5, confidently expecting
support in the delicate area of Kludge Klassifica-
tion, only to receive the following, somewhat in-
timidating, reply:

“FINKLESTEIN-........

lr, Robot B. Forrast, Ej.
DATALIATIon Mazagine

%4 So. Los Robles Ave.
asadena, California 91101

Dear Lir. Farst:

Vith regards to your forwarded communication frum the kludgephile
Associate of Scenic Southwest, vlease be advised that anung my
several responsibilities of a corporate nature is that of being
in charge of publfic relations for the corvoration.

With regard to design of Kludge machines, please be adviced that
ve are in the orocess of copywriting the terms "Genjiusis" and
"Darwinianen" vwith respect specifically to the mikrocircuitry
under secret development in our reserch laboratories on' the

premises hear.

These are, as a matterof fact the presise terminology

used by your correspondant, and we bring this to your attention
at this time in order to avoid a notential error or conflickt of
interest at a later date, asking you to bare in mind, of course,
that the precise nature of our in-house research is not for

putic ccnsipation.

Our files contain ccnsiderable background information on the
history of KluDge design, and our reserchers are most highly
qualified on the subjects so ycu may resi.: insured that"we are
not "talking through our hats" or "beating around the" bush and )
have t:e mocksie to see threw any shallow olan or fake as case may

be.

So we suggest to you with all dew resvect and seriousness that
you advize youre corespondents that they have probably been

preceeded in the state of the art.

This is two bad, and we hate

to discourage eager peeple but it cant be helped.

Your's very truly

\-vff»w‘\ LI B
Nathan Nattkarl
Creative Dircctor

"WE DO GOOD WORK OVER AND OVER A

ND OVER AND OWER.

WE DON"T MAKE KNEW MISTAKES. WE ARE CONSISTANT."

argument in passing

Sir:

Sverre Storoy’s letter (March ’69)
stated that “Passing arguments from a
PL/I program to a FORTRAN subrou-
tine is very simple,” with reference to
SSP/360. I am afraid I cannot quite
agree. While PL/I and ForTRAN (and
most other processing programs of OS/
360) use the same linkage registers,
the significance of the argument list
pointed to by General Register 1 is
somewhat different in the case of ar-
rays.

June 1969

In a PL/I-compiled subroutine call,
the address constant for an array pa-
rameter points, not to the array, but to
an array dope vector, which contains a
virtual base address, subscript  multi-
pliers, and subscript bounds for the
array. In a ForTRAN-compiled subrou-
tine call, on the other hand, the ad-
dress constant for an array parameter
points directly to the array, and a
FORTRAN subroutine called from a
PL/1 program will reference words in

the array dope vector (and, terrifying-

ly, the whole Dynamic Storage Area)
as though they were elements of the
array parameter,

Those routines from SSP which use
purely scalar arguments are less likely -
to give trouble but still may create
problems in a multi-tasking environ-
ment. The mystifying report that “At
our installation, the SSP/360 is used
by both PL/I users and FORTRAN us-
ers;~ . .~ is difficult for me to reconcile
with' the facts of PL/I, unless those us-
ers know so little about their problems
that the certainly erroneous results
(where, indeed, results of any sort are
obtained) are not recognized. I sug-
gest that, when the PL/I version of
SSP is received by Mr. Storoy’s instal-
lation, it be used to check the results of
some of the programs which used the
matrix manipulating routines from
SSP. I suspect that some people are in
for a shock.

JamEes V. Dooby
Niagara Falls, New York

peculiar commodity

Sir:

The opening letter in the April “Let-
ters” column, from Mr. Horne on the
subject of software patentability, is so
prominently placed that it will escape
the eye of few of your readers. I trust
most of them will be able to see
through the fallacious arguments put
forth by the writer, but I would appre-
ciate the opportunity to rebut.

The writer begins by confusing
memory (the collection of neurons and
other matter which constitute the
brain’s retentive capability) with
memory (the process of altering the
state of the brain so that specific facts
are retained). It is clear, I believe, that
the electronic counterpart of the form-
er is indeed patentable; what is un-
clear is whether the electronic coun-
terpart of the latter is patentable.

The writer’s conclusion, that “ . . .
the program is more like the core, pro-
viding a capability, than it is like the
process itself,” is indefensible. The
computer, when first plugged into the
wall, is capable of many electronic
states, each of which corresponds to a
program. But a program never exists—
in the computer or out—except as a
state: a particular alignment of mag-
netic cores. and flip-flops, a particular
choice of punches in a card, etc. A
program is'an expression of a choice in
the state of the computer, but is not a
tangible thing in itself. =

Software is a peculiar sort of com-

. modity. It shares,. with such states of

mind as opinions, convictions, facts—
even religion—the trait that it can be
transmitted to someone else without
depriving the originator of anything
(except, perhaps, uniqueness). This
(Continued on page 261) o
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These computer languages are free.
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You pay for this one. Gladly.

For $650 a month, Adpac guarantees to double
your programming output. Leading corporations
- who've used it for the past four years say that:
1. Any program can be written two to three times
faster in Adpac than in any other language. 2. Adpac
programs take 50 to 75 percent less machine time
to compile and debug. 3. Programmers learn Adpac
twice as fast as any other language. In short, Adpac

delivers long overdue resulits for business data proc-
essing. Adpac is a complete programming language
for all IBM System/360 computers under TOS, DOS,
OS. Installation and programmer training is available
in all major cities. For a technical presentation,
authoritative case histories or just to. see if we're
serious, call: (415) 981-2710. Adpac Corporation,
101 Howard Street, San Francisco, California 94105.

QdpPac

COMPUTING LANGUAGES
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1. BICS, the inventory manage-
ment system that helps you re-
spond to unexpected conditions

2. PROMIS, the project-oriented
management information system
that lets you keep track of one

project, or many, in whatever

detail you want

3. ACTION, the physical inven-
tory system that monitors all in-
ventory transactions and “looks
ahead’ towarnyouofoffschedule
conditions

4. PRODUCTION CONTROL,
a system that provides a view of
the whole production planning
and control process, from require-
ments planning through work-in-
process to product shipment

CIRCLE 27 ON READER CARD

5. NUMERICAL CONTROL
systems, with ADAPT-RX and
APT-RX compilers for 3-axis and
5-axis control, plus post-pro-
cessor programs for major brands
of machine tools

and

6. '500° Series computers and
disk file systems, logical com-
panions to these outstanding
industrial program packages.

The company is BURROUGHS.

For more information, call our
local office, or write.to us in
Detroit, 48232, i

Burroughs
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IBM RUMORS DROWN
IN ALPHANUMERIC SOUP

Latest fullpruf, undeniabul, bonafidie rumor on IBM's
next line of systems is that there are three .
planned models currently called New Systems or NS, which
may be called 360's or something else. NS-2 is supposed
to be a 360/50 replacement, announced before year end.
It'1l be 2.2 times the add speed. NS-1 will impact
the 30 and 40 and will be sprung sometime next year,
although there may be a 360/30 I in the meantime to
bolster the ailing 30. Then there's the NS-0, which
is smaller than the NS-1 and won't be detailed until
1972.

There's also an idea floating around IBM-Germany
that a baby called NS-T (for Threshold) would be nice
to have. It's targeted for 1972/73, would carry a
$500/month price tag, be smaller than the NS-0, and
partially replace the unannounced model 3.7.

Further "firm" facts are that the NS line will be
compatible with the 360 line, although it won't run
360 code as efficiently as its own new code. Its new
operating system will be separately priced. Its channel
commands will be different. And its control units may
be integrated into the cpu.

Another number bandied about is the 360-T, which
could be the NS-T, but may be a 360 with hardware
translators for ASCII.

DEMOCRATS SEEK TO
CURTAIL BANK EDP
Democrat members of the House Banking Committee
reportedly agree that a one bank holding company
bill--nearing final form at press time--should
prevent OBHC's from "auditing or other professional
functions in the field of accounting." The provision
seeks to exclude OBHC's from dp service bizness.
And, we're told, the Democrats want the Federal
Reserve Board alone to decide what OBHC activities
are legal under the bill's guidelines. They favor
a judicial review which would allow service bureaus,
others who feel victimized by OBHC competition, to
sue. As currently drafted, this provision also
allows the court to decide if the Fed was acting
properly in permitting OBHC operations.
The Democrats also oppose a grandfather clause
safeguarding existing OBHC activities, regardless
of the new legislation.

FRIDEN FUSSES, FIDGETS,
EYES TIME-SHARING

Friden, which so far has confined its edp efforts to
calculators, terminals, writing machines and the
like, is reportedly cautiously weighing a more
ambitious entry--a small-scale, business-edp-oriented
time-sharing system.

The system, reportedly now in the prototype
stage, will offer 1-10K "locked" core for each user,
plus a central memory, including a firmware exec.
User files will be maintained on disc packs. It's
said to have 20 slow-speed lines, each up to two

(Continued on page 39)
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powerful
puncher:

ASAP’s Model P-300 Paper Tape
Punch—310 Characters Per Second.
This close tolerance, heavy duty
perforator packs a 310 characters
per second punching capability!
ASAP’s peripheral engineers have
transformed Teletype Corporation’s
DRPE Punch into a remarkably
compact (less than 15" x 20%2" x 21")
high performance puncher that has
enhanced the use of paper and
mylar tape.

ASAP engineering has automatically
synchronized the electro-mechanical
and electronic assemblies. No
operator adjustments are required
throughout the speed range, and
interface with computers, modems,
peripherals and data sources is
easily achieved.
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The P-300 is available in either
table-top or relay rack models.

Optional equipment includes:

o Verifier unit for simultaneous check
of punched data against source data.

o Dataphone interface.

A 240 character per second model
(P-240) is also available for instal-
lations not requiring the super-speed
P-300’s 310 characters per second
capability.

Price: P-300—$3,500 P-240—$3,000
Delivery 60 days.

Write or call today for full details.
Advanced Space Age Products, Inc.
4308 Wheeler Avenue, Alexandria,
Virginia 22304 (703) 751-3320

A subsidiary of Telegraph Equipment Corp.

ADVANCED SPACE AGE PRODUCTS
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look E"1€9Ei¢j miles long, with each line able to handle 10 remotes.
A high-speed line will accommodate mag tape, card
gear. Target price for a basic system: $500/month.

We understand that Friden will test market the
system, described by one source as "a very simple
machine" which augments rather than competes head-on
with available T-S systems. It's said to be
especially good for little jobs and for remote data
entry.

One of the big questions is how much money it
will take Friden to educate its large, but relatively
unsophisticated (in terms of edp) sales force to
peddle the new system. And we understand that parent
firm Singer has given them a relatively modest six
megabucks to get the new bird flying.

SDC HESITATES AS System Development Corp., reportedly close to going
“KEY PEOPLE FLEE public last yedr, has instead been talking to many
suitors since then--hoping that the right acquisition-
minded company would come along. Now the go-it-
alone plan is alive again, but the long delay is
taking its toll.
v Latest notables to move on include Jules
Schwartz, head of thie technology directorate (and
father of Jovial); John Ottina, vp and head of the
military systems division; Bill Warren, vp of air op-
erations; Lee Page, manager of engineering, Pacific
systems; and F.A. Maresca, marketing man in the com-
mercial systems division.
They are said to be going as a group to join
King Resources, a $50-million~-assets oil exploration
outfit mentioned recently as a possible candidate to
take over SDC. The group's job is to consolidate
King's computer operations, but the betting is that
more adventuresome activities will follow. Although
King's headdquarters are in Colorado, the group will
operate from the Los Angeles area.
During the same week, Harold Ozbekhan also re-
signed; he has been director of corporate planning.
This latest wave of departures would seem likely
to speed up SDC's plans--and, since the hunt for an
acquirer doesn't seem to have been successful, the
most likely announcement is still its conversion into
a publicly held corporation.

MILLIONAIRE MAKES Bonnie Boncompagnie is on the board of Advanced Computer
THOUSANDS IN THE Techniques, NY software firm. He has been chairman of
COMPUTER INDUSTRY the board of World Commerce Corp., -a director of the

United Fund, and 'an ex-Italian naval officer, among
other things. He owns a 100-foot yacht. The 73-yvear-
0ld multimillionaire became impressed with the dynamism
of the industry while working with ACT and began to
dabble in some systems analysis for the firm. So now
he makes $12K a year as "industry advisor, senior sys-
"tems analyst."

ACT, by the way, is now boasting the "most beautl—
ful computer center in New York," since it has installed
a GE-130 at ‘the Julliard School of Music, on the first
floor of the Lincoln Center for the Performing Arts.
ACT will perform computer services for the School while
developing its own proprietary packages on the system.

IBM STILL TRYING IBM, which has stubbed its toes on supercomputers
T0 EMULATE CDC several times, is still evidently having trouble
getting its Big Ones under way. ‘
We hear that the Mohansic Lab project came to a
near standstill when head man John Danmeyer left to
join the enemy, CDC. And an anemically financed (two

(Continued on page 231)

June 1969 ’ ‘ ' 39



If you have to service time-sharers
while running batch.

Get one Sigma.

Most machines can’t handle both. A few fake it by
treating batch like a time-sharing terminal, so it
gets worked on a few milliseconds at a time.

Sigma 5 and 7 handle both, concurrently. Our
new BTM software allocates core memory and
time for effective batch time-sharing. But if all
your 38 time-sharers aren’t time-sharing, BTM
automatically takes up the slack to speed batch
processing.

As a result, batch runs smoothly at central site,
or from remote batch terminals. BTM even lets
time-sharers have access to the batch job stream
for greater computing power and flexibility.

If batch isn’t running fast enough for you, ter-
minal users can be gracefully dismissed from the
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system so all available time and memory can be
given to batch. Without stopping the system or
dumping files just to change modes.

But just because Sigma uses half its mind for
batch and half for time-sharing, don’t expect half-
witted programs. There’s a long list of conver-
sational languages and services such as SDS
Basic, Fortran IV H, and Symbol, which are com-
patible for batch operations. Plus powerful batch
processors like SDS Fortran IV, SDS Cobol 65,
FMPS, SL-1,Manage and others.

This sounds like a promise of
things to come. It isn’t. We'll

.come to your Oﬂice and demon‘ Scientific Data Systems,

strate it. NOW. El Segundo, California

DATAMATION
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LET’S HEAR IT
FOR THE USER

In the last five years, the computer manufacturers have spent hundreds of mil-
lions of dollars to'revamp their product lines, and the customers have bought the
products. It has all been a thundering success for the computer industry, but for
the middle range of user the benefits seem to be marginal.

I refer to businesses (and local governments) paying from $4,000 to $15,000
per month for computer equipment. These users are not in the computer business
nor are they in businesses created by the computer. Taey deal in the things of
everyday life: food and clothing and household goods, industrial equipment and
supplies, services and finance. They use their equipment to process information
and to prepare (hopefully useful) reports for sales, production, and financial
management. The applications are mundane, and the budgets are often tight;
the installations are very unglamorous.

Considering the costs of personnel and supplies, an installation that pays from
$4,000 to $15,000 per month for computer equipment has an annual data pro-
cessing budget of from $100,000 to $500,000. Such an installation is a major
management headache. The costs may represent a significant percentage of the
profits before taxes. The problems are too complex for an RPG approach. The
environment does not attract career professionals in data processing.

The computer manufacturers now offer far more in potential processing capac-
ity per dollar than they did five years ago. In any product line, a typical $7,000

. configuration of today might be theoretically more powerful than its ancestor by

a factor of two, or four, or more—depending on the problem mix. And the new
gear is delivered with millions of dollars worth of systems programming.

. But the key to the success of a computer installation was—and is—the quality
of the systems and programming personnel. Five years ago, most installations
were dependent on a “whiz” programmer—defined as the only one who could
modify the update run.

Now most shops use coBoL or the equivalent. Management has been told that
programmers do not have to be as clever as they used to be, that the computer
produces some minimum standard of documentation, and that the programs can
be recompiled for other computers.

But there is a catch. Now an installation must have a new kind of whiz
programmer who does little besides keeping the operating system and compiler
up to date. A new element of overhead has been added to computer operations,
and today—as five years ago—management finds itself subject to blackmail by
some young person who generally feels more loyalty to the computer business
than to his employer.

The middle-range user is urged to use software that absorbs a substantial
proportion of the capacity of his new computer. Core is much cheaper than it
used to be, but the extra core is eaten up by the resident supervisor and the
atrocious code -compiled from so-called higher-level languages. Cycle times are
much faster than they used to be, but execution times are adversely affected by
the redundant instructions in the supervisor and in the compiled code. Spooling
is now common with small configurations, but large blocks of computer time
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must be reserved for compilations, for bringing the installation “up to date” with
the latest versions of the operating system, and for recompllmg, and retesting
with the new releases.

Most installations go through a stage of using new equipment to emulate old
equipment. With new pricing policies for overtime, fast internal speeds, and
improved peripheral gear, an increased volume of work can be handled at a
reduced outlay for computer rent.

But such an installation is stuck with over-age systems and programs. The
technical staff is restless about not being up to date, and for company manage-
ment the sales representative confuses a coBoL- supported random-access device
with a “Management Information System.” Under the combination of practical
and social pressures, the decision is made to redesign and reprogram using the
latest software that comes with the new equipment.

Now what happens? The new system requires more equipment. Almost al-
ways, the rental on the new configuration exceeds the rental on the old computer
equipment previously released. The software of today is too much overhead for
the typical $7,000 configuration.

Who knows of an installation that reduced its data processing costs after
converting to new equipment? I don’t, except when operating in the socially-
unacceptable emulator mode.

Starting from scratch, is it now easier or faster to put a new application on the
air than it was five years ago? Maybe, but only if the application is rather
straightforward.

Has the management headache been eased? 1 don’t think so. -

For a typical business installation, the $7,000 computer system (equipment
plus software) of today is remarkably close to the computer system of five years
ago. Acknowledging the vast improvements in equipment specifications, has
the investment in software all been a great waste? Or have we merely asked users
to substitute a fastback model for tail fins? Considering the problems that manu-
facturers have with sales plans (which greatly penalize the salesman for reduced
rentals), the latter possibility cannot be lightly dismissed.

I prefer a charitable explanation: first, that conflicting visions of nomorepro-
grammers and managementinformationsystems confused those responsible for
developing software specifications; second, that the software of today does in
fact contain the seeds of new approaches in using computers; third, that it was

~ all a necessary iteration in the development of a new technology.

For the middle-range user, computer installations are a drain on profits, a
problem in personnel management, and a delay factor in any change or expan-
sion of company operations. If these management problems are not solved, the
customer paying less than $10,000 per month in rent may vanish. Service bu-
reaus will boom, but the manufacturers will suffer. Charitability aside, the exis-
tence of the service-bureau alternative and the pressures of the market should
force the industry to do better the next time around.

—Loulis B. MARIENTHAL
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TH E - | ' how to learn from others
COMPUTER

AND FUNCTIONS

OF MANAGEMENT

by C. Ridley Rhind

F ollowers—apd most of us are followers—in the half century ago a new plant was expected to pay for
data processing world are facing an increasingly itself in 2 or 3 years; today, with capital investment per
difficult problem today.

Most of us would like to reap the advantages
pioneered by others—and will work hard to do so—but we
find that this policy offers less and less guidance on “what to
do on Monday morning.” The development time for major
data processing projects is getting longer and longer as their
complexity grows greater, and the follower in this field,
therefore, is on the horns of a dilemma. On the one hand he
does not want to embark on a complex project until he has
seen someone else prove it out; but on the other hand he
may have to wait years to see his competitor’s results, and
those years represent a lead time which he can only with
difficulty retrieve.
Nor is this a phenomenon restricted to the computer
world. As Peter Drucker said in Practice of Management:
“It is the essence of economic and technological progress
that the time span for the fruition and proving out of a
decision is steadily lengthening. Fifty years ago Edison
needed only 2 years or so between the start of laboratory
work on an idea and the start of a pilot plant operation.
Today, it may well take Edison’s successors 15 years. A

Mr. Rhind, an assoclate in
the San Francisco office of
McKinsey & Co., Inc., has
specialized in management
information and computer
systems studies. Formerly a
marketing manager for IBM,
Ltd., in the United Kingdom,
he has an MBA from Harvard
uUniv. :
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worker ten times that of 1900, the payoff period in the

same industry is 10 or 12 years.”

A human organization, such as a sales force or man-
agement group, may take even longer to build and pay for
itself. And a successful data processing system which has to
be woven into the fabric of the firm as a whole must be
classified as one of the most complex products of any orga-
nization.

evolutionary progress

My own view is that, whatever our present situation, the
best way for most of us to move forward in making more
profitable use of the computer is to build on what we have
and to follow the lead of a few pioneers. Gradualism rather
than revolution must be the philosophy of success. In other
words, I believe that we must make evolutionary progress in
the data processing department in the same way that we
make evolutionary rather than revolutionary progress in al-
most every other sphere of corporate—and, indeed, human—
affairs,

This isn’t the way to go, according to some prophets; but
I observe that, with few exceptions, this is the way things
have happened in data processing. As you look back over
the past eight or nine years, it's difficult to differentiate
between the Integrated Data Processing we were talking
about in 1960, the Management Operating Systems we
were talking about in 1963, and the Management Informa-
tion Systems that have recently been all the rage.

To be evolutionary in the development of data processing
applications and to be also a follower, it is necessary first to
know where you stand in relation to others, and what sort of
thing the. leaders are doing. If you wait too long to follow,
you can fall a long way behind; but if you commit yourself
to unwise developments you may well find yourself one of
the last of the dinosaurs.

Try to talk about the use of computers in business today
and you immediately run into one major source of confu-
sion. Operations research (OR) is now almost synonymous
with computer work in many people’s minds; yet some OR
work is still done without computers, and the ma]orlty of
computer departments have no qualified OR stzff. I believe
we have to draw a clear distinction between:

1. Applications of the computer which depend for their
usefulness principally on an analytic approgch which
is highly technical and properly the preserve of pro-
fessional operations researchers, and

2. Computer applications which are no less technical
but which depend for their value on being closely
attuned to the methods of working and styles of man-
agement of the organization for which they are de-
veloped.

I would call the two types of applications operations re-
search applications and information systems applications; it
is my purpose here to discuss only the latter.

profitable information systems

The key to identifying profitable information system ap-
plications must be to set out with the deliberate purpose of
using the computer to improve profits by helping managers
—specific men in a given organization with specific respon-
sibilities—to do their work better. This immediately raises a
series of questions: Who are the managers in whose hands
the company’s profitability rests? What can be done to make
the computer a help to them? Through whose agency can
they set computers to work to make profits?
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Profit must be the objective; that is the ultimate measure
of the computer’s effectiveness, and we should not shirk it,
Too often the data processing manager’s philosophy resem-
bles that of the White Queen, whose rule “Jam tomorrow,
and jam yesterday, but never jam today” so confused Alice
in Looking Glass Land.

We can answer these questions and help ourselves de51gn
evolutionary plans for the data processing department if we
try to determine which managers computers are helping
today. In trying to come to a conclusion on this point, I find
it useful to think of the management of a corporation as
being: carried out on three levels, distinguished from each
other by their respective time horizons.

First, there is the long-range direction of a corporation,
and by long-range I mean three to 10 years into the future.
This management function is often referred to as strategic
planning, and it is commonly the prerogative of the highest
echelons in the corporate structure.

Second, there is the medium-range direction of the cor-
poration—say one to three years. This is commonly carried
out on a functional basis. That is to say, the work of direct-
ing a corporation in the medium term is done cooperatively
by functional executives.

Finally, there is the short-range management of the cor-
poration by the day, week, and month. This generally goes
on within functions or departments; and it is very often
concerned with logistics—the supply and distribution of
goods. In any case it almost always requires the precise
manipulation of detailed data. The managers in charge of
these operations are operating managers.

Managers’ responsibilities fall generally into one or an-
other of these three classifications. At least in large organi-
zations, very few individuals are concerned with more than
one classification.

Can the computer help managers at each of these three
levels equally? I wonder. The philosophy that supports and
recommends the development of total management informa-
tion systems would claim it is possible to serve all managers
alike—one hears much talk of hierarchical data bases in this
connection. And certainly all of these managers work for
the same organization and their actions are closely interre-
lated. None can function without the others; but do all
managers require the same kind of information? Can the
computer help them all with one encyclopaedic system? Let
us consider each management category in turn—the long,
medium, and short range, or the work of strategic, function-
al, and operating managers.

strategic management

At this level of management the principal concerns of the
manager must be the external environment rather than the
internal operation of the corporation, and the future rather
than the present. To the extent that he allows activities
internal to the corporation to preoccupy him, the strategic
manager will become a victim of “management myopia.”
But the computer—as a repository for information—handles
internal and historic data best. Its perspective is opposite to
that of strategic managers. In fact, it has been suggested
that the computer and the new information technology may
aggravate the danger of executives becoming internally ori-
ented—-myopic—in that they may be encouraged to trust the
computer for all their information. In Peter Drucker’s words:

“The relevant outside events are rarely available in quan-
tifiable form until it is much too late to do anything about
them. The relevant events are often qualitative and not
capable of quantification. When they should be of concern
to the executive, they are not yet ‘fact,” for a fact after all
is an event which someone has defined or classified, and
above all has endowed with relevance. The truly impor-

DAaTAMATION




tant events on the outside are not yet fact, they are not

even vyet trends. They are changes in trends. Such

changes, however, have to be perceived. They cannot be

counted, defined, or classified.”
And Drucker points to the disaster of Ford’s Edsel, where
all quantifiable evidence promised that the lead balloon
would fly. The computer as the handmaiden of OR
techniques may serve to help strategic managers unravel
the uncertainties of the future—but not on the basis of the
historic, internal information it can store.

Not only is it often difficult to use the computer in ana-
lyzing the outside world in the future; it may even be dan-
gerous because misleading. Strategic managers bewarel

functional management
Managers charged with looking after the corporation’s
interest in the medium term may find the computer much
more useful. The current best seller, The American Chal-
lenge, by Jean-Jacques Servan-Schreiber, starts cut with the
sentence:
“Fifteen years from now it is quite possible that the
world’s third greatest industrial power, just after the
United States and Russia, will not be Europe, but Ameri-
can industry in Europe.”
Later in the book, the author attributes the success of

American corporations in Europe to their superior manage- .

ment ability and specifically to their ability to use comput-

ers constructively. He writes:
“With the help of computers, which simplify problems of
correlation, a direct relationship has now been worked
out (by the Americans) between laboratory data, pro-
duction problems, and marketing forecasts—all of which
help give the firm a comprehensive view of the problems
involved.”

Compliments should generally be accepted gracefully
and not analyzed—but in this case we may learn something
from analyzing Servan-Schreiber’s admiration for things
American. What Servan-Schreiber has in mind, I think, is
the ability of American corporations to structure their man-
agement and planning approach and look specifically at six
aspects of a new venture. They will:

1. Take a hard, numbers-oriented look at their potential
markets

2. Estimate their own market performance in the light
of probable competition

3. Design marketing and selling efforts to achieve this
performance :

4. Plan capital expenditures to match production to the
marketing plan :

5. Control manufacturing operations by budgets

6. Control sales forces by performance measurement
and incentive plans.

Undoubtedly, the computer can play a vital role in each
of these separate components of the planming and manage-
ment function; it can be of great help, and there need be no
mystery as to the basis for its contribution. The internal
and historic perspective of the computer is here not so out
of tune with managers’ objectives.

operating management

Finally, in most corporations those managers charged
with carrying out the daily operations of the corporation
can really benefit from computers. Yet in most corporations
such managers—other than clerical and accounting manag-
ers who in most cases have been well taken care of by com-
puter departments—are but poorly served. Some corpora-
tions are very much more advanced than others in the ap-
lications of the computer to the problems of operating
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managers; but few have come anywhere close to exhausting
the profitable possibilities. The potential is so great that it
justifies separate treatment.

case histories

The use of the computer to help operating managers in a
corporation is particularly dependent upon the nature of
the corporation and how it makes its money. For example, a
corporation in Southern California in the business of mort-
gage financing, title insurance, and home and apartment
construction sought to find a leading indicator of activity in
local real estate markets. Customarily, real estate brokers
seek a preliminary title report as soon as a homeowner ap-
proaches them to sell his house; and insurance covering title
ownership is issued at completion of a sale, or a little before.
This corporation believes that by studying the relationship
between the rate of applications and closings it can develop
a new economic leading indicator which will show where
activity in the real estate market is declining and where it
can be expected to advance over the next few months.

To get the same information with regard to new con-
struction, it is only necessary to look at the rate of new
building permit issues—this is an excellent leading indica-
tor. But there has been no good leading indicator to use in
forecasting activity in the sale of already constructed prop-
erty. The corporation believes that by using the computer to
analyze records of applications and closings it gains a 60-
day advantage over its competitors in directing its sales ac-
tivity toward specific real estate brokers in areas expected
to be active in the mortgage business over the next few
months. Now that to me is a good information system, if it
works. Not only is the information all available, but the
company knows exactly, what it will do with the informa-
tion and how to analyze it. If only as much could be said for
all the management information systems that are so confi-
dently touted at the moment!

Here is another computer application likely to help oper-
ating managers make money. White Weld and Co., New
York investment bankers, now have their “Analystics” sys-
tem on the air. This is a system that White Weld intends to
market to financial institutions such as banks, pension
funds, and insurance companies, where it is important for
security analysts to have the best possible opportunity to
come to well-informed conclusions on the individual stocks
that may make up their portfolio. White Weld has stored on
computer files 20 years’ financial information—balance
sheets and income statements—on more than 1,000 leading
U.S. corporations and is now offering as a service to connect
securities research departments to this data bank via tele-
phone lines to their own terminals. They have also prepared
a special programming language which will enable these
securities analysts to construct their own programs extreme-
ly quickly and simply. This information system is unusual in
that there is a standard, manageable body of information
which is commonly required by many hundreds of individ-
uals across the country, and the information is already
quantified.

White Weld’s notable contribution is to make this infor-
mation readily available to interested parties through an
interactive terminal system and through the development of
a specialized programming language. I wish that all the
conversational programming systems—or interactive pro-
gramming systems—which I hear confidently recommended
could have as good a chance of success.

All of us should learn to look for a well-developed data
base and a real need for continuous repetitive analysis and
calculation when selecting information system applications.
And it helps to have an alert audience such as White Weld
can hope to enjoy.

Here, taken from a General Electric publication, is a final
example of computers helping operating managers. The

45



COMPUTER FUNCTIONS
OF MANAGEMENT . . .

Greyhound Corp. has installed a computerized message-
switching station capable of handling 40,000 messages
every 24 hours as routine and of accepting probably 50%
more at peak periods. That is one message every 1.4 sec-
onds. The messages to be switched originate from 200 sta-
tions on Greyhound’s 35,000 miles of private Teletype wire.
Phase I of the system is in operation, and its principal pur-
pose is simply to expedite dispatch of messages between the
200 stations. Using the computer, the average time between
the sending and receipt of a message has allegedly been cut
from 2 hours to 2 minutes; and already managers perceive
an improvement in their ablllty to schedule available bus
equipment. Phase II of the system will seek to systematize
the recording of bus utilization in real-time so that as a bus
is withdrawn from maintenance and put into service or its
availability changed in any way, the record for that bus will
be brought up to date at once. As a result, the division
equipment controls supervisors will be supplied with com-
pletely reliable, up-to-date information on the whereabouts
of each and every bus in their territory—which, it is hoped,
will enable them to achieve a 5 to 6% improvement in
equipment utilization. The corporation has 5,000 or more
buses on the road, and the money involved is clearly signifi-
cant—enough to justify real-time processing.

These three corporations have thoughtfully evolved their
computer systems to match the requirements of the envi-
ronment in which they operate. They have had an eye fixed
closely on potential profit, and have designed their comput-
er systems with that purpose foremost in mind.

application development trends

Up-to-date information—which the computer can supply
—is vital principally to managers with short-time horizons.
Strategic—or long-term—and functional—or medium-term—
management does not require such immediacy in general.
But for operating managers, when they need information,
they need it fast. On October 24, 1929, when stock prices

plummeted, the Wall Street ticker fell an hour.and more
behind before 11:00 a.m.; the panic was aggravated by
ignorance—lack of information. Up-to-date spot quotations
on the bond ticker hinted at a panic, and imagination did
the rest. And long after a recovery—specious, as we now
know, but réassuring then—might have started, the ticker
ground out dismal news to perpetuate the panic. Similar
situations—where lack of information breeds excited reac-

_ tion—occur often in busmess today, and often represent an
opportunity for computers to help. But I believe that in
general, _computers should be expected to reduce the “ig-
norance” of operating managers rather than that of strategic
managers.

There is no lack of examples of computer applications—
particularly in the area of operating management—that are
worthy of. emulation by alert, profit-minded followers. Un-
fortunately, as has been said, it is very difficult these days
to pursue effectively the policy of being a follower. The only
way to do it is to keep modifying and changing existing
systems so as to keep them up to date with important trends
in the data-processmg world around us—the trends not in

hardware design, but in application development. And un--

fortunately today many computer professionals are much
more oriented to.computers and software than to applica-
tions and corporate profits.

It cannot be assumed that the company’s data processing
professionals are in touch with application trends. In fact,
the biggest danger facing corporate data processing depart-
ments today may well be ignorance of the outside world and
a naive misunderstanding of the nature of corporate man-
agers’ responsibilities. This tendency cannot be regarded as
temporary, nor can professionals who exhibit the symptoms
of specialization be despised. The situation was neatly sum-
marized 100 years ago by the British political commentator,
Walter Bagehot. He lived at a time—before computers, but
not before paperwork problems—when civil service and in-
dustrial departments were getting very large; the benefits of

size and the problems of bureaucracy were being explored

and Bagehot was worried then, as we are worried now,
about the inefficiencies of bureaucratic management. He

wrote:
“If left to itself any bureau or de-
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partment (e.g.; a data processing
department?) will become: techni-
cal, self-absorbed, and self-multiply-
ing. It will be likely to overlook the
end in the means; it will fail from
narrowness of mind; it will be eager
in seeming to do; it will be idle in
real doing.”

“Real doing” is what proﬁt-mmded
management should demand of the
computer and the professionals who
run it. The president will not be dis-
appointed if corporate computer pro-
fessionals are operations-oriented, if
corporate computer systemis are kept
up to date with the needs and wants of
operating managers, and if apphcatlons
are con51stently designed to help speci-
fic managers do specific jobs better. He
will be disappointed if computer men
ptomise to provide him with informa-
tion that subsequently proves useless or
misleading; or if they demonstrate lack
of understanding of corporate man-
agers’ jobs; or if they become mesmer-
ized by the elegance of their own solu-
tions, the beauty of their own systems
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COMPUTER

what's next?

PROJECT SELECTION

IN THE

BUSINESS ENTERPRISE

by M. H. Schwartz

With continued speeding up of both the tempo
of American enterprise and the introduction of
new technology, business executives and gov-
-nwmwemed ernment officials are increasingly facing and are
becoming increasingly conscious of competing investment
demands. Computer projects are rapidly becoming signifi-
cant competitors both with one another and with all other
investment demands. For some time now, it has been the
rare larger-size organization that has not generated more
computer project ideas than available resources could de-
liver, that has not been confronted by more project de-
mands than it could fulfill. This problem is now filtering
down to smaller organizations.

Just recently a banker told me that he could either con-
vert his present “second generation” automated demand
deposit accounting system to a lower-cost third generation
system or he could automate his manual loan accounting
system. He could not do both this next year. He asked my
views on which to do. I advised him to do the loan account-
ing project—innovate for large new opportunities rather
than improve marginally on opportunities from which the
cream has already been skimmed and focus on information
potentials rather than paper pushing. No matter the size of
the organization, deciding what to do and what comes first
is a perplexing task. In the face of increasing competitive
drives and increasing competitive opportunities and threats,
we must come to grips with computer project selection on a
measured, analytic basis. \

Effective screening, selecting, and evaluating computer
projects require: (1) criteria for (a) making judgments,
recommendations, and decisions about authorizing and

Reprinted with permission from the Journal of Accounting, April, 1969,
pages 35-43.
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maintaining projects and (b) assigning and shifting re-
sources and (2) a system, a method, a set of procedures.
These requirements.are compelling. In many ways, the re-
quirements are identical with those associated with any ma-
jor investment. Considerable thinking has been focused for
years on clarifying the issues and attempting to solve the
problems that have been identified. The literature on the
subject, which is now quite large, emerged when business
managers recognized the need for careful rationalization of

Mr. Schwartz Is assistant
controller for information sys-
tems with the Atomic Energy
Commission. Previously he
spent 18 years with the Fed-
eral Reserve System, initially
as an economist, then (begin-
ning in 1954) as a computer
specialist. His degree is in
economics from the Univer-
sity of lllinois. He has written
about a wide variety of edp
topics and Is founding co-
chairman of the new Soclety
for Management Information
Systems.
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decisions on plant and equipment expenditures and has re-
cently been considerably expanded in association with
growth in the number and variety of competing opportuni-
ties for research and development.

We can now expect that serious attention will increasing-
ly be given to the selection of computer projects. None of us
can any longer afford to plunge into the beckoning oppor-
tunity without serious reckoning of costs and returns. We
must seriously focus on producing the most valuable output
of our available human and machine resources. This can be
a ferocious task with technically naive top managements;
which presents the computer manager with a difficult but
most meaningful challenge.

I shall draw upon the R & D literature and shall discuss
both criteria and systems for employing them in the selec-
tion of de novo computer projects and in the determination
of which ongoing projects should be continued and which
should be “put on the shelf.”

criteria

Authorization for computer projects in a business enter-
prise should be based upon: (1) quantifiable impact on P &
L whether in the form of new earnings or savings, (2) qual-
itative factors, and (3) institutional criteria. (Special cost-
effectiveness analysis is required in government enterprise
in lieu of P & L impacts.) “Quantifiable impact” means that
we have been able to estimate, with reasonable confidence,
the explicit cost/earnings relationship for a project—"visible
dollars.” Qualitative factors really represent implicit future
dollar values—presently invisible, unspecifiable dollars that
we feel reasonably confident the business will earn from
improved financial analysis, improved marketing, improved
operations. Qualitative factors must be analyzed not only
for (1) projects whose benefits cannot be specified in dollar
terms, but also for (2) projects measurable in dollar terms—
management may frequently override dollar comparisons in
favor of compelling qualitative comparisons. We should be-
ware monolithic dependence on the “strictly business” ap-
peal of estimated dollar figures (whose crudeness and in-
adequacy are often neglected). The essence of qualitative
factors is their nonquantifiable but ultimately very signifi-
cant impact upon P & L in the business organization and
upon the quality of performance at a given level of expendi-
ture in the government organization.

Institutional criteria also relate, ultimately, to improved
earnings and performance. These criteria are mainly con-
cerned with keeping balance in the organization by delib-
erately distributing projects over the longer run in accor-
dance with corporate objectives, corporate organization,
and other institutional factors. Also of institutional impor-
tance is the availability of particular human resources for
particular projects and the significance of projects to the
human beings in the computer complex.

dollar impact on p & |

Once annual and cumulated cash flows of costs and re-
turns have been carefully computed, a cost/earnings prior-
ity analysis may be.performed. Needless to say, the cost
figures should be painfully comprehensive. All of the people
and equipment costs should be laid out. All too frequently
many real dollar costs of implementing and running a new
computer system are not adequately allowed for in systems
planning. Efforts to ferret out all the potential returns are
often far greater than efforts to identify and estimate all the
potential costs,

Fig. 1 shows a possible summary cash flow for a particu-
lar project of the kind many of us present to our manage-
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ment. Such figures, taken at their face values, may be se-
riously misleading, however. Is a return of $1,300,000 over
five years adequate for an investment of $900,000? Is the
project really worth undertaking?

There are two techniques for answering this question.
One is to compute the implied rate of return on the outlay.
If the rate at least equals the institution’s rate of return
objective, the project begins to show financial appeal. Hold-
ing other things equal, the greater the rate of return, the
higher the priority of the project and the more the resources
that should be applied to it. '

Rate of return calculations sometimes have tricky effects
and many people, including this writer, prefer to compute
the “present value” of the future net earnings stream, using
the institution’s rate of return objective for the discount cal-
culations. Costs for projects whose development lives ex-
ceed one year should also be discounted. The purpose of the
discount calculation is to bring consideration of the time
value of money into the financial presentation. Many read-
ers are perfectly aware of the significance and methodology
of this calculation, and they need no comment on the mat-
ter. Many of us, however, while strong on the technical
content of information systems, in fact do not appreciate
and therefore do not give appropriate weight to the need
for discounting. I have seen huge proposals made, even in
financial organizations, that present only the unadjusted
streams of earnings or savings, thus exaggerating the di-
mension of the earnings or savings.

COST-EARNINGS ANALYSIS
QUANTIFIABLE DOLLAR IMPACT BASIS
(IN THOUSANDS OF DOLLARS)

, PROJECT ' CASH
YEAR COSTS.  EARNINGS FLOW
1968 500.0 0.0 =500.0
1969 400.0 100.0 —300.0
1970 350.0 +350.0
1971 400.0 +400.0
1972 450.0 +450.0
FIVE YEAR TOTAL 900.0 1300.0 +400.0

NET OF ALL OPERATING COSTS OTHER THAN TAXES
Fig. 1

Fig. 2 shows the effect of discounting the cash flow for
the illustrated project. In contrast to net earnings of $400,-
000 over the anticipated life of the system, discounting
shows that the present value of the system is negative in
sign. Compared to alternative typical uses of funds in the
organization, the project will lose $48,000. On the basis of a
proper financial analysis, other things being equal, this
project should not be undertaken. A more fully rounded
analysis of the potentials of the project, say for the improve-
ment of management information, may demonstrate that
despite the negative dollar picture the project should be
undertaken. But that is a different matter. Alternatively,
more complete analysis may reveal that, particularly in
view of the “true” dollar implications, the project is very
definitely not worthwhile. The point is that the computer
manager and the top manager should not be misled into
selecting a project on the basis of simple undiscounted cash
flow.

comparing projects

- 8o far we have dealt only with the dollar significance of a
single particular project. Most of the time, top management
must make choices from a number of alternative projects.
Indeed, we owe it to our managements to present them at
budget and planning sessions with alternatives in two
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senses—alternative projects that would serve. alternative

- purposes and alternative approaches to individual projects.
Only then can management deal adequately with decision
making for computer activities.

It turns out that even discounted cash flows are inade-
quate when two or more possibilities are being considered.
A million dollar project and a half-million dollar project
may show similar discounted returns. It is obvious that the
half-million dollar project is preferable, other things being
equal. When a number of projects and approaches are

COST-EARNINGS ANALYSIS
QUANTIFIABLE DOLLAR IMPACT BASIS
(IN THOUSANDS OF DOLLARS)

CASH FLOW
PROJECT CASH DISCOUNTED*
YEAR COSTS EARNINGS# FLOW ,TO “PRESENT VALUE"
1968 500.0 0.0 —-500.0 —416.5
1969 400.0 100.0 —300.0 —208.2
1970 350.0 +350.0 +-202.7
1971 400.0 +-400.0 +192.8
1972 450.0 +450.0 +180.9
FIVE YEAR TOTAL 900.0 1300.0 +400.0 — 483

#NET OF ALL OPERATING COSTS OTHER THAN TAXES.
*CASH FLOW DISCOUNTED AT 20 PERCENT RETURN, BEFORE TAXES.

Fig. 2

being reviewed, a relative measure of discounted returns is
needed for lining up priorities. A very convenient and sig-
nificant priority measure is the computed present value dol-
lars of net savings (or of net earnings) per present value
dollar of project costs. In strictly dollar terms, the ratio tells
management what output is yielded per dollar of input.
Other things equal, projects should be ranked according to
this measure.

A comprehensive annual budget review should also em-
brace ongoing projects, partly to bring new information and
the lessons of experience with the projects into play and
partly to determine if any existing project is of lower prior-
ity than one or more possible new projects. Should one or
more ongoing projects be shelved? The ratio is highly useful
in making this determination. The numerator should con-
tain the latest revised figures of savings or earnings, dis-
counted from the present time, and the denominator should
show only remaining costs. Spent costs are sunk costs; they
are gone; and while they may teach valuable lessons, they
have nothing to do with determining current priorities.
Thus, a project with costs behind it is worth continuing if
additional costs in relation to returns are low. High past
costs should not be considered as supporting a project in the
effort to “make the costs good”—they are gone; nor should
they work against a project whose remaining costs are now
favorable in relation to payoff.

Visible, estimatable dollars are not alone sufficient, how-
ever, for adequate priority determination. There are many
highly desirable computer projects that management senses
the need for without being able to specify explicit dollar
returns. A banker, for example, may decide to put teller
operations “on-line” in order to speed up window transac-
tions, thereby reducing customer waiting time and increas-
ing teller productivity. The costs of such a project can cer-
tainly be identified but the returns are virtually impossible
either to predict in advance or to measure afterwards. Com-
pelling competitive threats or opportunities often justifiably
stimulate action on qualitative grounds that importantly
bear upon earnings in ways presently unspecifiable in strict
quantitative terms.

The judgmental weighing of quadlitative factors is the
best presently available substitute for dollar measures
where dollar measures cannot be made with confidence but
where dollar earnings high in relation to costs may never-
theless be anticipated with confidence.
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qualitative factors

A number of qualitative factors may be revealed by study
of the potential contributions of the computer to the activi-
ties and problems of a business enterprise. Increasingly, we
are focusing on what can be done to strengthen manage-
ment, in contrast to the focus of the past on improving
paperwork processing. Indeed, an American Management
Association program was devoted mainly to the direct man-
agement-serving roles of electronic data processing. I shall
limit myself to noting four broad categories of qualitative
contributions of computers, the first of which is appropriate-
ly management information for decision making. But before
moving on to particular qualitative considerations, I wish to
stress that qualitative analysis must always also present the
fullest possible cost statement, for economic feasibility and
economic implications are the ultimate basis for resource
expenditures.

Decision making. Decision making stands upon three
foundations—human attributes, information, and analysis.
Decision making in business occurs within many broad
areas—personnel, finance, production, marketing. Improved
summary statistical information and sharpened analysis will
surely add to business earnings by improving decisions and
hence performance. Projects that show significant promise
of contributing substantially to the information flows and
analytic procedures available to management should be
given a high priority status. For example, an automated
accounts receivable system not only provides for reduced
costs of processing and speeded up billing; perhaps more
importantly it can be a first step towards automating infor-
mation flows that will help improve corporate cash manage-
ment, that will significantly contribute to more effective use
of corporate cash resources. It is difficult to quantify in ad-
vance the payoff of successive automation projects that in-
creasingly enhance the financial manager’s capabilities of
minimizing deposit balances by the synchronization as
much as possible of the streams of payables and receivables
and maximizing short run investment earnings from freed-
up cash. But a cash managment information system can be
a most important profit-yielding reward of computer-based
financial transactions processing.

Operations. Earnings from production and marketing are
heavily dependent upon the speed, quality, and accuracy of
transactions data processing. Projects that show significant
promise of contributing substantially to the speed, quality,
and accuracy of data processing should be given a high
priority status. Of course, judgment must be brought to bear
on the expense side—gilding the lily must be avoided.

"Achieving speed where speed is not profitable is a waste of

resources.

Competition. Judgments about the competition are diffi-
cult, but they are necessary in the priority setting process.
Suppose a firm has to choose which of two automation op-
portunities to exploit this year, say systems S1 and S2; sup-
pose further that S1 is an innovation in the industry while
S2 is already in use by a major competitor; suppose the
dollar cost/earnings analysis is similar for the two systems;
and suppose over-all budgetary considerations dictate that
only one of the two be implemented this year. Management
would need to analyze and judge between S1, which opens
up the opportunity for leadership and an early start, and
S2, which is demanded in response to a competitive threat.
Even were the two systems of greatly different dollar bene-
fits, management would want to weigh the competitive an-
gles in setting final priorities—for it may find that it prefers
the project with the lower quantifiable dollar benefit in fa-
vor of competitive intangibles.

The firm’s image. This is a self-explanatory qualitative
factor. Nowadays all companies are eager to show leader-
ship—in using computers as well as in other ways. This is a
meritorious factor that calls for balance. No organization
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can be first, or even among the first, in all activities.

Analysis of the dollar impact upon P & L and of the
qualitative factors of a project deals with the more visible
benefits of the project. Effective management and effective
priority setting also depend upon maintaining institutional
balance in the allocation of computer resources over and
beyond the more visible benefits.

Certainly some kind of balance must be maintained
among the various organizational units of a firm. Nobody,
nor mathematics, can say what a “fair” share is; the solution
to this problem requires great judgment and “give and
take.” This means, operationally, that a project of less vis-
ible benefit may occasionally be given priority over a proj-
ect with presumedly more visible benefit if the latter comes
from an area already well endowed with projects and the
former comes from an area for which little computer work
has been done. The historic record is clear in too many
firms: operating potentials have starved information and
analytic potentials, seemingly because the visibility of the
operating payoff swamped all the rest. .

There are a number of institutional criteria that make for
an institutionally balanced set of projects over time. Among
the criteria are:

1. Corporate objectives and corporate plans. Certainly

no project should be undertaken that is at variance with’

corporate objectives or corporate plans. In a sense, over-all
objectives and plans are constraints. But they are more than
constraints. It is the other side of the coin that is less ob-
vious, namely that the full spectrum of objectives and plans
is often forgotten. Sometimes a costly computer project
would justifiably support a fundamental business objective
that bears only very generally and in no way measurably on
the fortunes of the business. A commercial bank, or any
business firm for that matter, may deliberately seek to de-
velop an unprofitable system in support of a community
need in the interests of fulfilling an objective to participate
constructively in community affairs. This is a broad institu-
tional objective. Such objectives belong among the consid-
erations in determining project priorities.

2. Management aspirations. Management by hunch is
playing a decreasing role in American business enterprise.
But it is not, nor should it be, always inappropriate. The
instincts of the manager are among his most valued attri-
butes. While every effort should be made within a business
enterprise to lay out the analytical basis for computer proj-
ects, if only to keep application tweakers at bay, there are
occasions when a far-seeing idea of a manager should be
pursued despite skimpy evidence. While this argument runs
contrary to my basic theme here, room must be left for
human beings to work out their affairs in the human con-
text. All too often, and this I regret saying, technicians are
capable of working against good ideas that roll in among
them from line managers. In the same vein, top manage-
ment must occasionally give in to technical drives. At least
a limited number of “way-out” projects must be pursued.
Overemphasis on “sure things” and on conservative criteria
is likely to lead to long-run weakness. “Crazy” ideas should
not be allowed to drain off resources, but ideas should be
openly explored before they are classed as “crazy.”

3. Divisions and departments. Some kind of balance
must be maintained in project allocation among various ma-
jor units of a business; there is some kind of “fair” share for
each major activity. In the end, of course, division of re-
sources must be on the basis of efficiency in their use. But
how be sure that all the alternatives are being considered?
One way is consciously to study potentials in relation to the
structure of the organization. A banker might ask: Are we
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doing enough for loan accounting and loan management?
Are we neglecting our correspondent responsibilities? What
alternatives might we explore for presently unattended
areas? This kind of review leads to the opening up of new
potentials and to the widening of long range systems plan-
ning.

There is no need to labor the notion of institutional crite-
ria any further. There are other meaningful institutional
points of view—customers, markets, services and products,
improvements vs, innovations. A final institutional criterion
that merits special attention, however, has to do with the
human resources that make up the electronic data: process-
ing effort.

Human resources. Current work has to be geared to the
resources available—mainly the skills and abilities of ongo-
ing staff. To be sure, consultant organizations are a useful
extension of existing staff, but effective use of consultants
does depend in part on the ability of the using organization
to negotiate with, monitor the progress of, and implement
consultants’ work. So some (managerial) local resources are
also required for effective use of external resources. The
human resources upon which computer projects depend in-
volve:

1. Project management

a. For internal projects

b. For consultant projects
2. Project technical staff (could be furnished by consul-
tant)

3. Project administrative staff

4. User area staff

5. Affected area staff.

On balance, a project is best not undertaken, no matter its
seeming priority, if there is not adequate supervision and
staff to prevent wholesale waste of resources. The emer-
gence of desirable projects that present staff cannot handle
should be recognized and staff resources should be aug-
mented or reshaped accordingly.

a concluding note on criteria

The discounted cash flow analysis, and priority analysis
in general, may be extended several degrees of sophistica-
tion in the effort to portray and to cope with the uncertainty
of future events: (1) ranges of costs and earnings may be
specified in lieu of single figures; (2) probabilities may be
assigned to the single figures or to ranges;.and (3) the costs
and earnings figures, along with weighted criteria, may be
analyzed with the help of operations research models. Each
of the three advanced methods has its advantages, notably
to provide for sensitivity analysis of possible errors of esti-
mate as well as to make clear to all parties that the esti-
mates are in fact literally estimates and therefore subject to
inevitable errors.

The notion of modeling the possible consequences and
impacts of each of a set of projects and approaches is ap-
pealing and I look forward to improvements in project se-
lection in the large organization along these lines. Great
strides have been made in government and in a number of
large corporations with the use of mathematical systems
analysis for cost/benefit studies and for probing the alter-
native implications of possible decisions across the whole
spectrum of planning and budgeting. We can expect re-
cently developed methodologies, now actually about 10-15
years old, to filter down to major decisions in business gen-
erally, including decisions concerning computer systems de-
sign and implementation.

We want to fortify judgment of top management with as
sharp an analysis as possible; and management will increas-
ingly look towards increasingly systematic study of alterna-
tives and consequences. In the meantime, great improve-
ments can be made simply by a laying out of the variables,
their best estimated values, and their likely significance to
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the organization.

All organizations have some kind of project selection sys-
tem, whether they recognize it or not. Too many systems,
however, are highly informal, nonquantitative, discontinu-
ous, and highly personal. Many, many firms that study
product and services development and marketing in great
cost and earnings detail fail to give similar attention to
computer project development. This I take to be transition-
al, reflecting the newness of the computer in business.
Sooner or later most business firms will put individual com-
puter systems development projects through the same sort
of wringer that other capital and major expenditure projects
go through. In fact, a few organizations have already swung
too far towards the other pole: they have selection systems
that are rigorously structured to the point of inflexibility
and they demand quantitative explicitness that is unreason-
able.

The first kind of system—which is not “systematic” and
can only be called a “system” in the broadest sense of the
term—is to be deplored, for its major output is frustration
and misdirected efforts. The second extreme is much less
undesirable; but when it focuses on form rather than content

—a not uncommon sump for intelligence among the affairs-

of men—it too generates more frustration than enlighten-
ment. Between the poles there is a reasonably broad band
within which effective project selection is feasible.
The major ingredients of a meaningful project selection
system are:
1. Selection criteria, which are the bedrock of a system.
2. Project generation and formation, which stem mainly
from research into potentials and problems and from plan-
ning for uses and solutions.
3. Documentation, which conveys systems plans, purposes,
implications, and justifications to top management.
4. Organized review and analysis, which is conducted by
top management against the background of explicit criteria
in the contexts of the annual budget cycle and long-range
plans.
5. Project decisions which are made by top management.
The crucial underlying element of each of the five ingre-
dients is management involvement. Top management must
lay down the criteria, must guide and support research and
planning, must communicate its desires on documentation,
and must become enmeshed in the review as well as in the
decision making in which priority analysis terminates. Line
management must participate directly, substantively, and

deeply in research and planning and of course should con-

tribute wherever feasible elsewhere in the range of activi-
ties that lead to priority determination. Above all, line man-
agement must share very greatly in the shaping of individ-
ual computer projects: each manager is no less responsible
for his information system than he is for any other aspect of
his sphere of activities.

We have already reviewed selection criteria in consider-
able detail. Research and planning are treated richly in a
number of ways in many other papers so that they can be
taken for granted for our immediate purposes.

There is one aspect of research and planning, however,
that I believe we should consider, for it is intimately tied to
the project selection process. In all but the smallest organi-

- zations, the results of research and the broad planning for

project proposals should be shared by some sort of users’
committee drawn from line management throughout the or-
ganization. Such a committee might be called a “systems
planning committee” or “systems steering committee.” It
should be chaired by either the data processing senior offi-
cial or by a superior official who is either a member of top
management or is especially close to top management. All
proposals for computer projects should be approved by such
a committee, if indeed the project proposals are not gener-
ated by the committee. Final recommendations should be
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prepared by the committee, acting on behalf of the entire
organization, for top management review and decision. The
role of the committee is a vital one, for only through such a
committee can an organization that has reached mature use
of computers be reasonably sure that computer resources
are institutionally directed in a balanced sort of way.

This brings us to the matter of documentation of project
proposals for management study and decision.

project documentation

For management to be adequately informed on the signifi-
cance and desirability of alternative computer projects, or
even of a single project if that is all that is proposed within
a particular budget cycle, they need broad information (for
each project) about (1) objectives, (2) costs and returns
over the life of the application or system to be spun out of
the project, (3) qualitative and institutional factors, and
(4) plans for development and operations. Project proposal
documentation can be visualized as a four-part package,
each part devoted to a major aspect of the proposal. Similar
documentation should be presented for both ongoing proj-
ects and for proposed projects, except that history and stat-
us information should be embedded in the documentation
for ongoing projects. Finally, in addition to individual proj-
ect packages, there should be the summary recommenda-
tions of the systems planning committee. While prepared
last, the summary should be the initial package presented to
top management.

Part I—Objectives. The statement of project objectives is
best handled in narrative form. It should specify no less
than the problem and the requirements analysis that pre-
sumably have triggered the project proposal, the various
purposes to be served and contributions of the project, the
nature of the new system, the bases for financial and tech-
nical feasibility, and the place of the project in the long-
range automation plans of the organization. The narrative
should also point up problems that are likely to emerge,
particularly the potential impacts on people, and on organi-
zational structure. Anticipating all of the problems is of
course virtually impossible, but every reasonable effort

- should be made to perceive negative fall-outs both as a

result of the sheer conduct of the project and as a result of
implementation and operations.

Part I1-Financial overview. Like the narrative statement
on objectives, the financial overview should be presented in
rather broad terms. A good over-all electronic data process-
ing framework will contain institutional standards for esti-
mating costs and returns and presumably estimates for each
project will be consistent with those standards. Proposal
documentation should show total costs of the development
project, annually, broken down by salaries (including fringe
benefits), consultant fees, machine costs, space costs, data
conversion costs, training costs, and all the rest. The finan-
cial plan should also present estimated financial magnitudes
associated with utilizing the system to be developed. Pro-
posals for replacement systems should show: the net finan-
cial impact, annually, of the new system based upon a pre-
sented comparison of projected total costs of both the old
and new systems over the anticipated life of the new sys-

“tem, also in terms of salaries, equipment, and other major

costs. Improved earnings, say from improved marketing ca-
pability, should also be specified where feasible. The mass
of details that necessarily underlie summary figures should
not be loaded onto management, but they should be orga-
nized and presentable in the event that need arises for an
examination of the basis for the summary estimates. The
grand summary financial table for each project should con-
tain annual figures for costs, earnings or savings, raw cash
flows, and discounted cash flows.

It should be noted that annual cash flows are particularly
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important, in contrast to lump sums. The timing, as well as
the magnitude, of expenditures and/or earnings may bear
importantly on the selection decision. There is a danger
here, however, for constant skimming of the cream in favor
of short-run payoffs may leave a residue of sour milk.

Part III-Quadlitative and institutional considerations.
Fig. 3 shows one useful way that qualitative and institu-
tional considerations may be brought into summary focus.
For each criterion, qualitative and institutional, either
“high” value or “low” value may be checked off, the choice
depending of course upon subjective and intuitive mea-
sures. The purposes of the form shown are, specifically, to
force out the analytical basis for subjective values and gen-
erally to cast qualitative and institutional considerations
into as specific and analytic a framework as possible.

COMPUTER PROJECT PROPOSAL
(PART !11—Qualitative and Institu\t/ional Considerations)
alue
CRITERIA - High  Low
Qualitative:
Decision Making, Information
Decision Making, Analysis
Operations Data Processing, Speed
Operations Data Processing, Quality
Operations Data Processing, Accuracy
Competitive Factors, Take lead’
Competitive Factors, Catch up
Image of Firm .
Institutional :
Corporate Objectives

Comments

Corporate Plans .

Balance Among Firm's Units

Customer Relationships
Markets
Balance Among Services and Products

Improvements to Existing Systems

Innovative System

Human Resources

Fig. 3

The form may be used in at least two ways. Projects with

a large number of “high” checks are in general more valu-
able to the organization than projects with a small number
of “high” checks. Alternatively, in the interest of bringing
some sort of balance into a long-range sequence of projects,
certain projects may be selected because they are the only
ones that give high checks to otherwise neglected particular
criteria.

Many organizations that have formal procedures for se-
lecting industrial research and development projects go so
far as to assign relative weights to each criterion, compute a
total weighted score for each project, and rank projects ac-
cordingly. There are certain advantages to scoring systems,
but they certainly do not avoid subjective valuations—the
assignment of weights and the checking of criteria are still
subjective.

No doubt the handling of qualitative and institutional
criteria must be shaped in accordance with the character
and modes of the particular business enterprise. The choice

of criteria—the chart shows only one possible set—and the.

weighing of criteria are really evolutionary within each en-
terprise. The main issues are not which criteria and how to
weigh them, for these issues can be worked out with expe-
rience. The central issue is -criteria or not; it deals with
bringing as much analysis to bear as is possible in the effort
to minimize ad hoc influences in the development of corpo-
rate computer and information systems. ’

Part IV—Plans. Three project subplans belong in presen-
tations to top management. These are (1) systems develop-
ment plan, (2) systems conversion plan, and (3) systems
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operating plan. They may be presented in broad tabular
form, largely in terms of phases, stages, and milestones.
Over-all Gantt charts or over-all PERT charts are very useful
supplements to tabular formats. Review of the plans helps
give management insight into the whole systems develop-
ment activity and provides them some firm bases for per-
formance measurement and evaluation as well as enriching
their information basis for current project selection. Plans
also stimulate questions on alternative approaches, thereby
contributing to the formation of the eventual project and
implementation of the new system. As in the case of the
financial overview, management should not be swamped
with details of the technical planning apparatus. Rather,
details should be collated and held in standby should par-
ticular discussions call for greater detail.

Summary documentation. While last in preparation, first
in presentation to top management should be a recom-
mended total package. The recommendation should be
structured parallel to the individual project packages so as to
facilitate analysis of the parts in the context of the total. The
narrative, the financial statement, the analyses of criteria,
and the project plans for recommended projects should be
presented in aggregated form so that the entire systems effort
may be appreciated as a whole both for the coming budget
year and for the years ahead covered by the proposals. The
recommendation should deal with ongoing projects that
should be shelved and with potentially new projects that
should be deferred. The individual project documents now

" appear as supporting evidence and justification for the rec-

ommendation.

While burdensome to prepare, the documentation is in-
valuable. Top management will be in a position effectively
to review and to accept or modify the proposed plans and
budgets either.in the aggregate or in terms of particular
projects. This is the final station of the project selection sys-
tem—rational, measured, analytic decisions for action.

the broad principle for resource allocation

I have attempted, in this paper, to be as practical and
pragmatic as possible. I should not neglect to remind you,
however, that there is a powerful theoretical foundation for
solving the broad problem we have been considering. Im-
plementation of the theoretical principle goes beyond our
present information generating capabilities, but that diffi-
culty, presently insurmountable, should not stand in the
way of conscious attention to the principle.

In principle, a business should adjust expenses of each
project activity—whether computer, marketing, branching,
acquisitions, new products—so that estimated marginal dis-
counted net incomes are equal throughout the firm. Budget
allocations should be shifted so that a dollar spent for any
project will not yield a lower net income than if it were
spent anyplace else. This will yield the greatest net institu-
tional income for any given total budget. )

Thus, expenses for computer projects should be increased
as long as the estimated marginal discounted net income
from those expenses exceeds that for the rest of the firm and
should be decreased as long as the estimated marginal dis-
counted net income is less than that for the rest of the firm.
The principle for resource allocation among computer proj-
ects is of course identical: expenses for each computer proj-
ect should be increased so long as the estimated marginal
discounted net income from those expenses exceeds that for
other computer projects and should be decreased so long as
the estimated marginal discounted net income is less than
that for other computer projects.

While none of us can yet specify the marginal values, espe-
cially for qualitative and broad institutional improvements,
the essential logic belongs in the forefront of our thinking
when we attempt to determine what is the most efficient
way to reach institutional profit objectives. u
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MANAGEMENT
CONTROLLED

by D. L. Fisher

F "1 This article® describes what I believe to’ be the
! real problems in business data processing. And 1
[ have coined an expression which hopefully con-
~——-- yveys a meaning quite different from the current
popular term “Management Information System (MIS).”
MIS was called “Integrated Data Processing” a decade ago.

The term I prefer to use is “Management Controlled In-
formation Systems (Mcis).” Mcis is a system for processing
data in accordance with management’s specific needs for
insight into the nature of business events. Hopefully, after
acting on the information, management will gain under-
standing of the consequences of business events.

The six components of business data processing are:
Identification of the problem.
Description of the problem.
Design of the system to solve the problem. .
Programming the system.
Implementation of the system.
. Support of the system.
Each of these six aspects of data processing is equally as
important as any other. Inadequate or incomplete handling
of any of these will certainly create problems for the pro-
grammer-analyst which may be virtually insoluble.

S Uk Lo

identification of the problem
As soon as we begin investigating an application in an
effort to identify the problem we have begun a substantial

*This article is substantially the same material the author used as an ACM
National Lecturer, 1967-1968.

June 1969

- accent on control

INFORMATION SYSTEMS

undertaking. To begin with, when you walk into a potential
user’s office you really are unaware of this man’s needs,
wants and expectations. He may have called you up and
asked you to come over to see him because he had an inven-
tory problem he would like to talk over with you. Now, did
he mean the creation of a stock status report or did he mean

Mr. Fisher I8 a senlor staff
analyst in Computer Usage
Co.’'s Palo Alto office. He has
been in the computer field
since 19586, first with the Air
Force programming the UNI-
VAC [, then with IBM prior
to joining CUC. He was an
ACM National Lecturer In
1967-68 and has a CDP. He
recelved his BA from Trinity
College In 19885,
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a real-time system to control the inventory of bits and pieces,
assemblies and finished goods?

Coupled with our uncertainty is the potential user’s lack
of knowledge of data processing. If you use computerese on
a line manager in the shipping and receiving department or
on a gang foreman in a steel mill, you will create doubt in
the user’s mind that you are capable of understanding his
problem. I have received some strange looks from produc-
tion managers when they inadvertently use a data process-
ing buzz word. So, be alert to the fact the user may find
computerese meaningless. Not to use data processing termi-
nology is hard to do. Most of us spend 80-90% of our time
talking shop, and to drop the lingo and still communicate
with someone about business can be a difficult job. Thus, in
the beginning we don’t know what the user wants, and he
doesn’t understand what we are talking about. The easiest
way to overcome this dilemma is to pick up the user’s jargon
as quickly as possible. :

organizational structure

As if the communication barrier just described were not
enough, there are other difficulties precluding the identifi-
cation of the problem. A very important consideration is the
organizational structure in which the potential user must
operate. Invarijably, a ma]or problem in business data pro-
cessing is the company’s organizational structure . . . both in
the beginning when you are trying to identify the problem
and determine what the user really needs, and in the imple-
mentation phase when it becomes necessary to get the user
to effectively make use of the data you are providing him.

In a study of accounts receivable for a large manufactur-
er, I recently tried to find some method of improving the
company’s cash flow. Some aspects of the order entry-ac-
counts receivable procedure were mechanized. The com-
pany had millions of dollars in receivables over 60 days old.
Their problem was not one of systems design or the right
language or the right hardware. Their problem was organi-
zational in nature. The Accounts Receivable Department
was organized by customer. The Order Entry Section of the
Marketing Department was organized by product. The or-
ganizational structure created most of their difficulties. The
primary recommendation to them was to reorganize the Or-
der Entry Section by customer and move the accounts re-
ceivable clerks and the order entry clerks into the same
room, thereby consolidating their files and directing their
efforts towards their customers’ satisfaction. In six months
their receivables balance was cut in half.

When this company has gained sufficient experience with
its new organization, it will be time to consider a new data
processing system to solve problems that did not exist be-
fore.

- It is a fundamental responsibility of the systems analyst
to determine the extent to which organizational relation-
ships affect the user’s operations. Experienced business sys-
tems analysts are well qualified to analyze organizational
relationships. Often times the people we are trying to help
are unable to see their predicaments simply because they
are too intimately involved. Most people spend their life-
time doing a rather limited-in-scope functional task. People
who are in this situation tend to view their part in the over-
all company structure through a narrow tube. The sum of
all the views through all the narrow tubes makes a strange
-looking big picture.

Working on a variety of applications during their careers
tends to give programmer-analysts the ability to view a
problem in its entirety. We know darn well that if we do not
turn that switch off we are going to ABEND. We also know
that if we don’t provide for a transaction to do a file mainte-
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nance change on the Zip code in the customer master file,
that the day after we implement the system the Post Office
Department will discover a new numbering technique and
all the Zip codes will have to be changed.

When we go into a department or company to analyze a
problem, we had better look in all the nooks and crannies or
we will certainly have problems in the end. All too often
analysts have the experience of thinking, “if I'd only known
about that aspect of the ptroblem earlier.” The time to as-
certain all the aspects is during the problem 1dent1ﬁcat10n
and description phases.

forms and labels
So then, how can we go about identifying the problem?
The first thing we know is that our potential user receives a

- great deal of data on a variety of forms from many sources,

much of which is either inaccurate or too late to be helpful
We've already discovered half the problem—the communi-

_cation half. The crux of the communication problem, espe-

cially in large organizations, is embodied in the prohferatlon
of forms. In departments of large and small companies, 1
have discovered there were three or four'times as many
forms as there were unique elements of data. One company
had 200 elements of data and over 1000 different forms.
Another company with less than 500 employees had ten
elements of data and 48 different forms just to get an order
in house. I really don’t think that any old forms get thrown
away, just new ones created.

Thus, one of the first things to do in identifying a prob-
lem is to analyze all the forms and the data on the various
forms. Then try to determine what combinations of data
have real meaning to the user. Information comes about as
the result of interpreting data.! Understanding comes about
as the result of acting on that information. Thus, data and
understanding combinations of data is of prime importance
in understanding business problems. The author has de-
signed some computer programs to assist in thlS analysis
which will be described later.

Another ‘aspect of data analysis is the variety of names
the same data has on the different forms on which it appears.
For example, you will discover many instances of multiple
labels for the same data, such as noun, description, name,
article, nomenclature, partlculars item, unit, and all these
labels apply to the same data. With so many. dlfferent labels
for the same data, communication among the various de-
partments in a company is difficult. Your job as an analyst
will also be difficult.

One of the suggestions made in my article in the January,
1966, Communications of ACM,2 was the establishment of
standard element of data names and the explicit definition
of each element. Not only should such standard names or
labels be used within the data processing function, but they
should also be used as the field names on the forms manual-
ly processed in all departments. The advantage of standard
data names is the alleviation of the commumcatlon prob-

lem.

Presently, you will usually find a variety of labels for
what appears to be the same data. Occasionally, the same
name will be apphed to different data. For example, the
label “DEscrIPTION" on the invoice may be the catalog name
of a finished good. The label “DEscripTION” 0N 2 shop work
order may include dimensions as well as the name of the
item.

If you add to the standard name and definition of an
element of data a few more characteristics of that element,
you will enable programmers and analysts to find all the
data they need to understand each element. These addi-

1 Montalbano, M.S., ”Expressmg Program Logic,” Da#a Processmg Dlgesf,
September, 1968.

2 Fisher, D.L., “Data, Documentation and Decnsmn Tables,” Commumcahons
of the ACM, January, 1966.
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tional characteristics are:

1. The length or size of the data;

2. the type of data, i.e., alpha, alphanumeric, etc.;

3. the minimum and maximum values allowed for the

data;

4. the source of the data (or the department or person

responsible for its accuracy);

5. the normal edit pattern to be used with the data, if

applicable;

6. the file codes for all the files in which the element

resides.

The determination of these characteristics of all the ele-
ments of data in a system will serve as a dictionary of data
to be used by programmers and analysts. The data names
used in programs should always begin with the root name in
the dictionary. Multiple occurrences of the same data in a
program can be easily handled by the simple expedient of
suffixing their names.

systems flow charts

In summary, a large part of identifying the problem
should consist of the analysis of the data and data names on
the forms passing through a department. In conjunction
with analyzing the data on forms is the determination of
how the data is used in the department, where it comes
from, and where it goes.

I have written a program to draw systems flow charts of
data processing systems.3 And I have successfully used the
program to analyze the manual document flow through an
organization in an effort to identify problems. Used properly
this technique is a powerful tool, In addition to document-
ing the normal data flow, the informal lines of communica-
tion can also be uncovered; i.e., the calling of someone to
get additional data about some event.

It often happens that the problem in manual systems,
and data processing systems too, for that matter, is that the
right data is not delivered to all the people who need it.
Using the combination of a systems flow chart of the docu-
ment flow and an analysis of data on forms, the identifica-
tion of the problem becomes easier. The problem will usu-
ally be organizational in nature and will probably include
defects in the data flow. Hence, the first steps in the evolu-
tion of a system are:

1. Identifying and defining the data to be processed by

the system;

2. understanding the present data flow and the people

involved; and

3. determining the characteristics of the organizational

structure which inhibit or deter the timely dissemina-
tion of data to the people who need the data to take
actions.

description of the problem

The procedures -described in the previous section lead
into the next phase of business data processing—the descrip-
tion phase. By the time you have done an investigation such
as that described above you will understand the problem
adequately to be able to generate an accurate description of
the procedures in use. The clerks in various functional areas
interpret various combinations of elements of data to deter-
mine what course of action they should take. Since these
condition-action rules are the way in which clerks operate,
decision tables are an excellent means of describing these
rules. Decision tables are especially useful in understanding
complex procedures. They will also assist in the identifica-
tion of the combinations of the variables that will have to be
included in the computer processing of the data. The reader

3Fisher, D. L., “Systems Flow Charter for IBM 1401, PID Number
1401-02.0.039. An IBM Type Il program.

Fisher, D.L., "Systems Flow Charter for IBM 360/DOS,” PID Number
3600.00.2.002. An IBM Type Ill program.

These programs can. be obtained by contacting an IBM branch office.
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is referred to an article by Mike Montalbano for a definitive
treatment of decision tables.*

Many problems are not complex enough to warrant the
construction of decision tables. Perhaps just the condition
portion is all that is required, and in some cases a brief
narrative description of the problem may suffice. I use deci-
sion tables because they are hard to misinterpret, unlike
narrative descriptions, which are often ambiguous. In any
event, problem description consists, in part, of determining
what combinations of the data the line personnel use to get
information about the event described by the forms they
process.

By the time you have identified and described the prob-
lem, you will have acquired complete understanding of the
problem so that you are ready to design a system. If an
organizational change is called for, you may want to de-
lay the systems design effort until the new organization has
brought different problems to light. If you design a system
at this point, probably what you will do is simply automate
manual procedures.

All during the identification and description phases you
should have been educating the functional user as to what
combinations of data are being used to operate his area. If it
were necessary for you to design forms and you did so cor-
rectly, they should be easy to keypunch from. If you put the
keypunched data in a file, you will have created a data
base.

Now you can approach the department or company man-
agement and stimulate their imagination by suggesting that
you can sort and consolidate the, data in ways they have
never considered or thought p0551ble For example, how
many marketing managers who have never had their de-
partment automated consider reports of salesmen’s effec-
tiveness in terms of how much profit each generates, instead
of the classical dollar volume of sales?

Sales analysis reports are often by territory, region, cus-
tomer or dollar sales, Why not by date of the customer’s or-
der or by quantity ordered or by transportation charges or
by tax? We are often too eager to assume there is no addi-
tional information to be gathered by combining the data in
a non-traditional way. At the same time, the potential user
may have called on the data processing department before,
and he may figure if he can get just one report from the com-
puter people he’s doing well. We as programmer-analysts
are not in a position to make value judgments about what
is good for a potential data processing user. We can apply
our systems experience to assist management in cleaning up
forms, and in identifying organizational problems. We can
also provide an economic method for management to re-
trieve data combined in unusual ways. Occasionally, a de-
partment manager knows exactly what he is looking for in
a report. If that is the case, there is no problem.

I recently worked with a client who had installed his first
computer, and who is approaching the problem of establish-
ing a data base in just the fashion described above. This
particular company is a small ethical pharmaceutical manu-
facturer. After the middle managers have tried various
combinations of the available data, they will be able to do
several things:

1. Understand the data they presently have;

2. know what additional data will be de51rab1e to have

in the data base;

3. be capable of designing a data processing system to

provide them the information they need. Or perhaps
I should say they will know what combinations of the
data are most important to their decision-making pro-
cess.

The strategy of implementing this approach has been
oversimplified. The point is that the resulting system will

4 Montalbano, M.S., ""Tables, Flowcharts, and Program Logic,” IBM Sys-
tems Journal, September, 1962.
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be a Management Controlled Information System. This is
the second stage in the evolution of a system.

Although the tasks of systems design and programming
are complex on occasion, they are considerably less sub-
stantial than those of problem identification and descrip-
- tion. Hence, these aspects of systems development will not
be discussed in this article.

implementation

The implementation phase is the next crisis we have to
face in systems development, unless of course we over-
looked a terse little statement in some job control manual;
then the programming-debugging task may also have been
a crisis. I do not include program debugging, thread
testing, parallel processing, etc., as part of the implementa-
tion phase; they are part of the programming phase.

Implementation means the continued acceptance of the
outputs of the system by the user. If you adequately
executed the identification and description phases, the
implementation phase will not be so painful. On the other
hand, if you blew the first two-phases, the fastest running,
most sophisticated system ever installed will be for naught.

There are two troublesome phrases in the definition of
implementation. They are continued acceptance and by
the user. You can explain how a system works to an
individual and he will understand. You can explain all the
actions he has to take when he gets an error message, and
he will understand. He will understand every one of your
careful explanations. But when you lift up the covers and
tell him to crawl in because he’s going to have to live with
this beast, right away he becomes a moralist!

A decade ago I worked on the Air Force’s Automatic
Resupply Logistics System (ARLs). arLs is still in use
today. It is a management by exception system. That is,
the weapon system managers (which is the space age
name for a supply clerk) only receive a printout from the
system when they have to take an action. In other words,
the system never tells them when they do something
correctly, only when they make a mistake. In fact, the
system really plays big brother because it keeps track of
how many times it sends the same error message to a clerk.
He will get a message like: THIs 1S YOUR 3RD NOTICE . . .
THIS IS YOUR 4TH NOTICE.

ARLS is really a sophisticated system by any of today’s
standards. The system schedules engineering changes on
installed assemblies; it directs SAC squadrons to return
materiel whose shelf-life time has been exceeded and
automatically replaces the item without telling the weap-
ons system manager. If you will, it is a system to control
inventory. Alter the system had been running for more
than a year (system start-up was in 1959), we began to
hear rumblings from the user. “We've got to get a look at
our assets. We don’t know where we stand.”

Get the proper picture from the user’s point of view.
These clerks had from one to 10 years experience with
regular old Air Force supply procedures. You know the
kind . . . where you call up for a left-handed widget and
the clerk checks his ledger card and says, “Gee, sorry, but
I'm out. How many do you need? Ten, huh? Well, itll take
a week or so to get those in, O.K.—ten ya say. Well, just to
make sure, I better get 100!”

These clerks went through intensive training on what
the system was going to do and how they were to interface
with the system. Still, we’d often get phone calls asking for
help. We'd go over to see the clerk and he’d have two or
three printouts spread out on his desk to prove to us he
had done-all the things he was supposed to do. When we
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walked up he would say, “Just look at it! Look at what the
machine did to me!”

These people were serious. They really thought the
machine was doing things to them. This is the implementa-
tion problem—and a very real one at that. The author
cannot emphasize enough just how serious this kind of
problem can be for a system. In the case of Arus the
hundreds of supply clerks became so uneasy that we were
pressured into providing a one time listing of all the assets
at all the SAC squadrons. This listing was a stack of one-
part paper well over a foot high for each of the weapon
systems.

When the clerks got that listing, they were jubilant.
“Boy! That’s just what we need. We've got to have that
every week!” Thus, with one report they blew more than a

‘hundred man-years of design effort right down the tubes.

Do you know what they really used the report for? When
they got an error message about the assets at one of the
SAC squadrons, they would run over to the report and look
it up. When they found it, they would heave a sigh of
contentment and say, “Yep, the machine did it right
again.” Their insecurity was being handled for them.

There is a valuable lesson to be learned from this story.
What is itP

The user exists within an organizational structure. It is
in this environment that we must consider the user of a
data processing system. When we ask the user to live with
a system in his native habitat of a functional operating
organization, he is apt to find deficiencies in the organiza-
tion or the system or both. This is the complex and hard
part of business data processing. Education and training
will not suffice to solve this problem. It seems that to
achieve the enduring support of the user, he must feel the
system is his system. Telling him, “Look, you know this is
your system,” or “We did this for you” is inadequate.
Computers have been around long enough now that the
user gets darn suspicious when you tell him all the things
you are going to do for him. You see, he may remember the
last thing you did for him.

The user has got to feel he contributed to the develop-
ment of the system. He must take pride in the system, if he
is to continue his acceptance of it. One way to attack this
problem is to help the user discover exactly what data it is
he uses and how the data can be combined in different
ways to get different information. You come very close to
being a clinical psychologist in this effort. You do not tell
him what he ought to be doing; he must discover for
himself his real needs and wants. The resultant system will
be a Management Controlled Information System.

support of the system

The final phase in the evolution of a system is one that
never really ends—the support phase. There should be a
special effort within "each data processing department
made up of one or more people whose sole purpose is to
debug existing production systems and install new subsys-
tems. If you are running under a supervisor such as OS or
scopg, the maintenance of the manufacturer-supplied
monitors should be another function of the support group.
The people assigned to this task should possess good
judgment and have been in the business for five years or
more. How large the group should be is a debatable
question. A minimum of 10% of the programmer-analyst
staff is an adequate starting point.

The tasks which fall under operational support are to:
Debug operating programs,
install new subsystems,
maintain monitors,
update the documentation of an operating pro-
gram,
make authorized changes to operating programs,

S
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6. assist users in the interfacing with the system,

* 7. conduct classes for users on how to prepare inputs
to the systems and on how to utilize outputs from
the systems,

8. be available at all times to assist operations and
scheduling in running operational programs,

9. serve as the final authority as to the completeness of
new programs I call “operational,”

10. write so-called “one-time” reports,

11. determine whether program failure was due to:
bad data
wormy code
machine malfunction
operator error
scheduling error, etc.

Some tasks which do not belong in this area are:

1. New system development;

2. program debuggmg, thread testing, and parallel pro-

cessing;

3. hardware selection.

The tasks of this group seem considerable, and in many
ways they are; however, by the time programs are turned
over to this group they should contain no known errors.
There are several considerations which must be analyzed if
a support function is to be successful.

For instance, there were 10 of us in the support group in
San Bernardino. There were about 500 programs in the
system. It was our responsibility to perform the tasks listed
earlier. To do those tasks we had the last AuToCODER
listing, 1-30 pages of actual patches that any number of
people may have placed in the object decks, a program
flow chart which had little resemblance to the actual code,

and a current systems flow chart. In most cases, there were
obsolete narrative descriptions of the objectives of the
programs.

We did have one other document which, in the author’s
judgment, was the only thing that enabled us to, first,
write the system in a couple of years and, second, to keep
it going. That document was the element of data defini-
tions or dictionary described earlier. We went through our
problem, identifying and defining every element of data
the system was to handle. The resulting definitions became
our authority for what each piece of data in all the master
files really meant. Unique names were assigned 'to each
element of data. Only these authorized names were used in
coding.

We had to monitor the programmers for a few weeks,
but negative sanctions stopped the wails of self-appointed
geniuses who pleaded that standardization stifled their
creativity. As a matter of fact, we discovered that stan-
dardization promoted maturity, and when coupled with
negative sanctions, standardization will also greatly accel-
erate the development of intellectual honesty.

We in the siipport group were often asked questions
such as: “Who uses the element of data ‘document-control-
number’?” or “How many programs actually use the ‘shelf-
life-time’?” Occasionally someone would reach the conclu-
sion that a particular element was no longer required
because none of the programs used it. One of our jobs was
to answer such inquiries. Often we spent days and even
weeks trying to determine the answers to such questions. It
is my belief that the extensions of the basic concepts of
standardization of data names and definitions will greatly
minimize the efforts required to answer such questions.

conclusions

% it
“lIt says the economy will slow down after the 21st
when Mercury retrogrades in Scorpio.”

In summary, I feel that certain con-
ditions prevail today just as they did
more than a dozen years ago: 1) Many
managers view data processing as a
kind of sorcery that has a propensity
for costing more than was budgeted
‘ and achieving less than promised. I
believe this condition to be the result of
system designers neglecting the user.
2) Programmers tend to be as whim-
sical today as they were a decade ago.
This condition is probably due to a pro-
liferation of data processing managers
who spend more effort coddling their
subordinates than they do establishing
sound procedures and realistic objec-
tives. In a sense, many programmers
are like teenagers; they really want
discipline and direction. 3) Many com-
panies with their second or third gener-
ation computers are still using them to
handle rudimentary accounting prob-
lems rather than using them as a tool
for analyzing their plans and control-
ling their operations. I know of one
user who wrote a payroll system for an
IBM 650, then acquired an IBM 1410
to run the 650 program interpretively
and currently is emulating the 1410
interpreter on an IBM 360/50.

Finally, the last five years has seen a
gradual shift on the part of knowledge-
able management from believing what
data processing hardware and software
people tell them to requiring that they

be shown results . . . not more promises.
DATAM ®
© ATION »
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DATA
PROCESSING'S

toward the center

EVOLVING PLACE IN
THE ORGANIZATION

by Frederic G. Withington

{ " In the good old days data processing functions
fit easily into organizations—computational func-

tions into engineering or R & D, accounting
! ! functions into the comptroller’s organization;
nobody had a problem. The advent of the integrated system
with time-shared and data-base-oriented management in-
formation capabilities has changed the picture, though. The
old arrangements do not seem to work anymore, a variety of
organizational experiments are being made, and a trend
seems to be emerging. The purpose of this article is to ex-
plore the forces at work and present what appears to be the
consensus about the desirable new organizational pattern.

In early 1968, Arthur D. Little, Inc., conducted a private
survey of eight large, multidivisional organizations. In all
eight, computers had been used for 10 years or more, and in
all eight the initial pattern of computer management was
completely decentralized. In the 1964-1965 period each
had computers and programming groups scattered among
its divisions. Each group was then entirely independent of
any other, and reported only to its divisional management.
Corporate-level computing resources were rare, and where
they existed their sole function was to fill special data pro-
cessing needs of corporate management.

Between 1964-1965 and early 1968, the eight organiza-
tions had changed as follows:

Three had completely centralized system analysis and
programming. All computer personnel received their as-
signments from corporate headquarters, though in two of
the three they were still physically located in the divisions.
Computers were still dispersed through the divisions, but

This article is based on a chapter of Mr. Withington’s forthcoming book,
The Real Computer: lts Influence, Uses, and Effects, scheduled for pub-
lication in the fall by Addison-Wesley Publishing Co., Reading, Mass.
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their procurement, operation, and management were also
controlled by corporate data processing management.

Three of the organizations had centralized systems analy-
sis and programming of standardized interdivisional pro-
grams, but still permitted divisions to develop programs for
internal use. In each, about half of the corporation’s com-
puter personnel were located in the corporate staff, and
about half in the divisions. In all three corporations, as time
passed, one after another of the important data processing
(Continued on page 65)

Mr. Wwithington has been a
management consultant with
Arthur D. Little, Inc., for the
past . nine years and before
that held various positions
with the Burroughs Corp., the
ElectroData Corp., and the
National Security Agency. In
addition to the book from
which this article is taken,
he is the author of The Use
of Computers in Business
Organizations, published’ in
1966 by Addison-Wesley.
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Announcing the only communications system
that can solve your on-line computers
two biggest problems.




Because it was never really designed to cope with it, your on-line computer
is being buried alive under its own communications load.

Third-generation computers were supposed to take
care of second-generation problems as well as their
own systems communications needs. And they do; up
to a point.

But as the number and variety of terminals in a
system go up, your computer’s ability to deliver on
that promise goes down.

Depending on the number and type of terminals
you have, as much as hslf of your processor’s compute
power and memory gets tied up in strictly communica-

tions tasks. The result is degraded system performance.

Many computer owners report their third-
generation machines are nearing capacity years be-
fore they anticipated, or that their costs are double
or triple what they had expected.

Little wonder that many organizations have turned
to special software, and jury-rigged “‘front end’” com-
puters to head off that inevitable day when their
only alternative is to convert again or to add another
enormously expensive central processor.




.

But Comcet Computer Communications Systems take over most of
that load to restore the full thru-put power you paid for.

Comcet Systems are the only new, fresh, and econom-
ical approach to the communications problem.

Because Comcet Systems have their own proces-
sor, queuing memory, and supporting software —
designed specifically to handle communications as a
separate systems activity—they .can take almost all of
the communications load off the back of your central
processor and increase its available capacity by 25 to
50 per cent.

By eliminating the need for a larger or second

central processor, a Comcet System offers consider
able cost savings. And because it eliminates the
need for multiplexors and other conventional line
termination equipment, it offers a significant price
performance advantage over present systems.

The Comcet 60 is designed for use with com-
puters in the size range of the IBM System 360/50,
360/65, 360/85, and the Univac.1108.

family of smaller and larger Comcet Systems will
be made available in upcoming months.




And because your computer doesnt have the software to face it, it panics
at the thought of adding a terminal from another supplier.

The second problem for your on-line computer is its
inability to interface with many of the terminal de-
vices now on the market. As a result, users are forced
to select their terminals on a compatibility basis,
rather than on the preferred cost-performance basis.
Users must either compromise on terminals not
ideally suited to their needs, or undergo the high cost
of developing and maintaining their own software.
This problem has held back many firms from realizing
the full potential of computers in their operations.

Systems expansion is made doubly difficult because
far too little information is now available to the
systems manager on the precise utilization of each
segment of his system.

Without more information, it's virtually impossible
for him to identify true bottlenecks and how best to
correct them. The only course open to him is to over-
estimate utilization, and thus overdesign his system.
The result of this overexpansion is vastly increased
non-productive systems costs.




But Comcet Computer Communications Systems let you pick the best
terminal for your needs, without concern for who makes it.

Comcet Systems provide modular hardware and
software to interface most remote terminals now on
the market. Comcet lets you blend your terminal re-
quirements on a cost-performance basis, independent
of the manufacturer of your central processor; inde-
pendent of the terminals used elsewhere.

The total number of terminals that the Comcet 60
can handle is unlimited, too—its 64 “all speed”
communications channels can be further expanded
to handle up to 2,048 low speed lines.

Another outstanding and innovative feature of all
Comcet Systems is SAM, the System Activity Moni-
tor. SAM monitors, displays, and records activity
levels as sensed at 144 points in your system. These
points include the wait state, worker state, and inter-
rupt state in the processor; storage activity; 12 points
in channel activity; and 128 points in line activity.

As many as 32 points can be displayed simultane-
ously. All data displayed is updated every 5 seconds
and stored for subsequent traffic profile analysis.



Add a Comcet Computer Communications System to your
installation, now. Your computer will love it.

The Comcet 60 System is available now, a complete
ready to install system with all basic software.

The Comcet 60 features a 39-bit parallel proces-
sor with a 900 nanosecond memory, expandable from
32,768 bytes to 131,072 bytes. It has 16 high-speed,
general purpose registers, 4 general purpose /O
channels, and 64 independent communications chan-
nels which handle any type of line service at speeds
ranging from 2,000 bits per second to 230,400 bits
per second—or even faster when higher speed

modems become available. The instantaneous com-
munications hardware transfer rate is 1,800,000 bps.

For full detailed information, write us describing
your present or planned on-line system. Or if you
would like to discuss the Comcet System in a tech-
nical seminar meeting at your offices, followed by a
demonstration at Comcet, just let us know.

Write or call Comcet, Inc. at #2 Research Court,

Rt. 70-S and Shady Grove, Rockville, Maryland
20850. Phone (301) 948.8700. COMCET

CIRCLE 50 ON READER CARD




DP’S EVOLVING PLACE . . .

functions were being redefined as company standards or
interdivisional applications, and thus being transferred from
divisional control to corporate control. However, in each
corporation both divisional and corporate management be-
lieved that there would always be unique programs re-
quired by single divisions and that some programming re-
sources would always remain in the divisions.

Two of the eight companies remained decentralized,
with all data processing personnel distributed among the
divisions and reporting to divisional management. In both,
however, there was more corporate influence on divisional
data processing than there had been three years earlier.
Corporate data processing groups had been established to
“consult with and assist” the divisional data processing
groups in evaluation and acquisition of advanced equip-
ment, in solving problems and in personnel matters. In both
cases, the corporate data processing group had been asked
to establish improved systems of accounting codes for uni-
form financial reporting throughout the divisions.

In summary, all eight of the organizations started with
completely decentralized computer programming and oper-
ations. Three of the eight had become completely central-
ized, three others were partly centralized and becoming in-
~creasingly so, and the two that remained decentralized
have established centralized “consulting” groups whose in-
fluence was increasing.

As this study convincingly shows, there is a strong trend
in large multidivisional organizations toward centralizing
the management of the data processing resource (in smaller
organizations, it would necessarily be more centralized from
the start). The reasons why this is so are not difficult to
perceive; there seem to be three primary ones.

desire for standardization

Obviously large organizations will make some effort to
standardize data processing procedures, if only to reduce
wasteful duplication. But how are standards established,
and how is compliance with them enforced? No one divi-
sion is in a position to consider the needs or observe the
performance of other divisions equitably; it is almost man-
datory that a corporate staff group perform the function. It
follows, however, that the corporate staff group will “med-
dle” in the data processing procedures of the divisions and
must seek authority to enforce compliance with its stan-
dardized procedures if it cannot obtain compliance voluntar-
ily. As the following true story suggests, friction may result.

An aerospace company with five geographically sepa-
rated divisions had its corporate headquarters at the site of
the largest division. All five divisions had installed comput-
ers at one time or another. In two divisions the computers
performed both business data processing and engineering
computations, while in the other three relatively small com-
puters performed business data processing alone.

Corporate management, as part of an attempt to revital-
ize the company, instituted a “profit center organization”
across divisional lines to provide more responsive and ex-
plicit measurements of performance, and to increase opera-
tional flexibility. In support of this profit center organiza-
tion, they developed a computer-based accounting and
reporting system in which all activities and charges were re-
ported in a uniform, detailed manner and measured against
anticipated performance. Management assigned the author-
ity for development and installation of the standardized re-
porting system to a corporate staff group especially estab-
lished for the purpose.

At the same time, management became aware of the exis-
tence of large time-shared computers that could perform
both engineering computation and data manipulation for
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management more responsively that the relatively simple
machines the divisions had installed. Management was at-
tracted to the time-sharing concept, and wanted to study
the desirability of replacing the separate divisional comput-
ers with a large, time-shared central one available through
remote input-output devices to all the profit centers in all
the divisions. Since this replacement of equipment would
universally affect every computer and every program, man-
agement understood that the study would be a long and
complex one, best performed by an objective, central group.

In view of these two considerations, management de-
cided to assign complete authority over the corporation’s
data processing functions to the corporate staff group ini-
tially established to develop the new financial reporting sys-
tem. The head of this group was entitled “corporate director
of data processing”; he reported directly to the executive
vice president for operations. Some thought was given to
making the post subordinate to the corporate comptroller,
but since a primary concern was with the computing support
of research and engineering activities, and also since it was
anticipated that computers would be used more extensively
in production and industrial applications, it was judged de-
sirable to separate the post from any one functional affilia-
tion.

Since the corporate headquarters were at the site of the
largest division with the largest programming staff, it was
convenient to transfer the staff and equipment from divi-
sional control to that of the new director. The computers
and personnel of the outlying divisions were also organiza-
tionally subordinated to the director, but for the time being
they continued to respond mostly to their divisional manag-
€rs.

The first difficulty arose when the corporate director be-
gan to assign the most senior system analysts from the divi-
sions to develop new corporate-wide procedures. There
were objections from the divisions these system analysts had
previously served that they could not be spared from press-
ing divisional assignments. The manager of the central divi-
sion was particularly concerned because, as he pointed out,
the other four remotely located divisions continued to ob-
tain most of the services of the data processing personnel
they originally had, while his central division, by accident
of physical co-location with headquarters, had lost the use
of its computer personnel to the new directorate. The direc-
tor had to concede the justice of this contention, and began
to make up his system development teams for corporate
applications using personnel from the remote divisions as
well as from the central one. He also found occasion to
borrow a few people from the remote divisions to,apply to
an important problem of the central division, thereby dem-
onstrating that under some circumstances they could gain
as well as lose by the organizational change. Each of these
borrowings was accompanied by a struggle with the
affected management, though, so the director did less bor-
rowing than he had expected. He also postponed the
planned study of a centralized, time-shared computer be-
cause he now perceived that the standardized programs for
it would require years to develop.

The next difficulty arose when the standardized financial
reporting system was ready for implementation and was
presented to the divisional managers. To a man, they re-
jected it as inapplicable to their unique operations, too time
consuming and difficult to support, and requiring a change
from existing methods so radical as to be impracticable. A
process of negotiation ensued in which:

The diplomatic ability of the director of data processirg
was tested;

The ability of his system analysts to develop a single,
universally applicable coding system from a mass of diver-
gent detailed requirements was tested; and

The determination of top management to persevere with

g

65



DP’S EVOLVING PLACE . . .

the installation of the common profit center system was
tested. ‘

At the time this is written it is still not clear what the
final result will be. It is clear, however, that the process of
centralizing the data processing organization in the inter-
ests of standardizing procedures and equipment has
brought with it a host of problems.

shortage of personnel

Few organizations have as many programmers and sys-
tems analysts as they would like. For many, the shortage
grows worse rather than better as they attempt increasingly
ambitious computer applications. Even though new per-
sonnel are continually hired, the most experienced are likely
to leave for better opportunities elsewhere. The increased
technical demands of advanced systems (e.g., data com-
munications technology, time-sharing computer systems,
and the accompanying software) call for knowledge and
experience not found among most companies’ programmers.
Companies therefore tend to find that the quality and
quantity of their computer-trained personnel is an increas-
ingly tight constraint. In order to use the personnel optimal-
ly, they find themselves compelled to bring them under cen-
tral management so that they can be assigned to the most
important projects of the whole company rather than just to
those of divisions.

This process is exemplified by the case of a certain large
electric utility holding company, which consists of many
semi-autonomous local electric utilities operating under a
corporate management that views its role as that of over-all
financial manager for the group. The individual companies
have for years been installing and using computers for en-
gineering, accounting and customer billing functions. The
corporate management appreciated that the companies
were duplicating one another’s data processing efforts by
preparing programs many times over for such functions as
customer billing, and knew that savings would result from
doing them centrally. However, they felt that the healthy
competition they were able to foster among the companies
benefited all by improving the quality of the programs, and
that, in principle, any interference in the management of
the individual companies would do more harm than good.

One by one, the affiliated companies have become inter-
ested in advanced computer systems. In most cases, they
are interested in time-shared computer systems with inquiry
consoles in the offices where customer service and billing
matters are handled. The clerks, using the inquiry consoles,
can obtain complete and up-to-date information so that bet-
ter service can be provided when a customer calls with a
question or request for service. These time-shared comput-
ers involve more complex equipment and programs than the
companies are used to. They cost more than previous com-
puters did, and much of the experience of the companies’
programmers is not applicable. Corporate management dis-
covered to their sorrow that the price of duplication had
become unreasonable, since there were no more than a
handful of computer programmers and system analysts
throughout the corporation who were experienced with
time-shared systems.

Reluctantly, and after much study of the problem, cor-
porate management instituted a centralized data processing
authority to develop standard programs to be used through-
out the company for the time-shared customer service ap-
plications, and transferred the few experts in time-shared
computers to the corporate authority. As far as possible they
left other applications in the hands of the affiliates, but they
appreciate that once the present effort is successful other
corporate-wide time-shared computer applications will al-
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most surely follow. Also, now that the thrust of new appli-
cation development is shifted to the corporate staff, it is
there that most improvement in experience and ability will
occur rather than in the affiliates.

The company has instituted centralized control over their
data processing, and knows it will grow, but they did not
and do not want to do so. They assert that they saw no
alternative, that the shortage of competent personnel forced
them to standardize programs and manage the personnel
resources centrally. :

growth of applications complexity

This problem, associated with the shortage of personnel,
derives from organizations” desires to institute steadily more
complex computer applications. In the case of the electric
utility holding company, the shortage of personnel would
not have been so severe if the company had not become
convinced that time-shared systems were desirable. Such
advanced systems usually incorporate data from more than
one functional part of a company, and serve more than one
functional part. As the applications of computers spread
across the business it becomes impossible for a functionally-
oriented group to deal with them, to have a balanced
knowledge of the several functions, or to avoid parochial
viewpoints. Only the company-wide view of corporate
management is appropriate. A vivid example of the need
for this view is found in an automated bakery which in-
stalled a computer for controlling production and for oper-
ating its freezer warehouse. After considerable effort the
production control and warehouse operations were running
well, and the team of production department people who
had developed the computer programs decided to under-
take more advanced applications. They felt that the next
step was to tie in their production control system with the
ordering of raw materials for production, so that the inven-
tory management and production scheduling could be per-
formed as a single process.

While the production department’s team was developing
its computer applications, another team within the comp-
troller’s department developed a set of financially oriented

" computer programs. Starting with the payroll and conven-

tional accounting procedures, this team, too, had progressed
steadily toward more sophisticated computer applications.
They had successfully programmed the purchasing and ac-
counts receivable functions of the company, and decided
that their next step, too, was the management of raw mate-
rials inventories. They felt that since they were responsible
for the purchasing system and for the company’s financial
resources it was logical for them to control the expenditure
of money for raw materials. The production people did not
see it that way; they felt that the ordering and management
of raw materials was a natural by-product of the physical
needs of production schedules for which they were respon-
sible.

Both parties agreed that each had to work closely with
the other’s programs and data, but each felt that it should
be in charge of the effort because its contribution was the
most important. Corporate management found this confus-
ing, and was unable to decide in favor of either of the par-
ties. Finally, with the advice of a team of consultants they
decided to do away with both the production and the fi-
nancial computer programming groups, and to merge them
into a single one reporting to corporate management. This
radical change was intended to eliminate the cause of the
disagreement, and management hoped that the two groups
would find a way to work together on the new, broader
computer applications that necessarily transcended the old
functional lines.

Enough large organizations have completed their change
to centralized data processing to make clear the general
form of the new organizations. As Dean found in a survey of
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108 manufacturing organizations?!, the trend is toward the
establishment of a central data processing executive (some-
times a vice president, sometimes not—a frequent bone of
contention) reporting directly to the top management of an
organization. This executive is explicitly not placed within
any of the functional departments of the organization, be-
cause the applications for which he will be responsible will
transcend functional lines, The programming and system
analysis resources of the company report directly to him;
thus, perhaps for the first time, a significant line function is
found reporting directly to the office of the president or the
executive vice president. In many cases, large organizations
also permit groups of programmers and system analysts to
remain physically dispersed among the departments, partly
because of the inconvenience of and resistance to wholesale
moving, and partly because computer applications remain
that affect only individual departments which may still be
permitted to be implemented entirely within the depart-
ment. However, in all cases these personnel are subject to
assignment by the central authority, and if a corporate-wide
project requires their services it almost invariably takes pri-
or1ty over a departmental project.
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EXECUTIVE
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' l____]
DIRECTOR OF
DATA PROCESSING

\
\
\
\
\
\
| \]
SYSTEM ANALYSIS COMPUTER SYSTEM ANALYSIS PLANT #1 PLANT #2
AND PROGRAMMING| CENTER AND PROGRAMMING T

1

COMPUTER COMPUTER]
CENTER CENTER

Most large organizations have (so far) continued to use
numerous computers located where the work is, rather than
completely centralized computing equipment at corporate
headquarters. In cases where the files to be used by corpo-
rate management dictate their consolidation in one place,
the computers follow; but as long as the files of information
pertaining to the departments, plants and dispersed facili-
ties are primarily updated by and used by personnel there,
economics invariably indicate that the equipment should
remain there, too. The reasons for this are simple: long dis-
tance data communications are expensive, there is mutual
interference between large numbers of different kinds of
jobs run at the same time on the same machine, and there is
competition for priority of service. This does not mean,
however, that the departments have any more control over
the equipment than they have over the personnel. Because
of standardization of programs (and often equipment), and
because of the increasing difficulty of evaluating and select-
ing new types of equipment and programs, the specification

SYSTEM ANALYSIS OPERATIONS MANAGEMENT SCIENCES|
AND
PROGRAMMING DATA ADVANCED TECHNIQUES
T 7 CONTROL
(4 7
v / : \
/Il /
71 / | CORPORATE |\
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of equipment and control of its operational use are also
performed by the corporate authority. The equipment,
then, is located wherever the work is; but the kind of
equipment selected, the programs for it, and the way it is
used are under complete central control.

emerging structure

The accompanying figure depicts the approx1mate orga-
nization structure that seems to emerge. Naturally, peculiar-
ities of particular organizations cause variations from this
general structure; even the personal characteristics of the
managers involved may do so. However, this figure is suffi-
ciently representative to be instructive.

The corporate director of data processing reports to the
executive vice president or whatever corporate executive is
responsible for the organization’s operations. Sometimes this
is the president; sometimes it is the senior financial execu-

" tive, but only in cases where the senior financial executive

has broad corporate responsibility. The trend is unquestion-
ably away from affiliating data processing with financial
management. Dean’s study supports this, and other impres-
sive evidence is provided by a survey published by the Ja-
pan Computer Usage Development Institute? which con-
trasts the organizational status of computer installations in
Japan with those in the United States; 157 Japanese firms
were surveyed and 250 American. In 62% of the Japanese
organizations, the computer operation reported directly to
central management; this was true in only 6% of the Ameri-
can firms. By contrast, the finance or accounting depart-
ment was responsible for computer operations in only 18%
of the Japanese firms whereas 78% or the American firms
assigned computer operations to the financial management
function. These figures would tend to prove conclusively
that there is no intrinsic association between data process-
ing and the financial function—that the traditional associa-
tion between the two in America has ariseh more from habit
than from intrinsic desirability.

In the United States, to a much greater degree than in
any other country, the computer was preceded by less ver-
satile data processing techniques—punched card systems,
accounting machines and the like—that were used almost
exclusively for accounting and financial data processing. In
most organizations these were the only data processing ma-
chines in use at the time the computer was first introduced,
and it was natural to apply the experience of the personnel
in the financial organization to installing and operating the
new (and, initially, apparently similar) tool. It has now
become apparent that the computer tends to outgrow the
inevitably somewhat parochial viewpoint of finance, and
associate itself with the broader viewpoint of the central
management group.

The system analysis and programming functions report to
the director of data processing. Most system analysts and
programmers are centralized and report directly to him.
These people work on the organization’s standard programs
and those directly supporting corporate management. They
also spend part of their time on programs designed to sup-
port individual divisions. If the staff is large, as it typically
is in a large organization, system analysis and programming
may well constitute two separate and co-equal organiza-
tional units rather than one as shown here. However, some
organizations prefer to keep all systems analysts and pro-
grammers in a “pool” and assign them as teams; there seems
to be no clear trend one way or the other.

development group

Operations and data control is responsible for the opera-
tion of the corporate computer center in the usual manner,
and a third group, here called “management sciences and

' Neal J. Dean, “The Computer Comes of Age.”” Harvard Business Review,
January-February, 1968,

June 1969

2 Computer Utilization in Japan, published by Japan Computer Usage
Development Institute, 1967.
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advanced techniques,” also reports to the director of data
processing. It takes many names and is sometimes more
than one unit, but its functions are always more or less the
same. This group is responsible for the evaluation and de-
velopment of hypothetical and experimental data process-
ing techniques that might be used by the organization in
the farther future. Usually, the operations research analysts
of the company will be found in such a group, and the
personnel engaged in the development of simulation mod-
els, optimizing techniques, and the like. As these applica-
tions become demonstrably feasible and can be selected for
definite adoption, responsibility for their detailed planning
and implementation moves over to the system analysis and
programming group. The advanced techniques of data pro-
cessing go hand in hand; the same personnel are likely to be
associated with both areas.

The organization may have any number of divisions; two
are shown here arbitrarily, reporting through the executive
vice president to the president. Because each probably has
an identity, geographic location, and product line of its
own, it will have data processing applications unique to it.
Each is therefore permitted to retain a system analysis and
programming group to be devoted to divisional programs,
or to assisting the corporate group with implementation of
standard programs as the relative priorities dictate. The fin-
al authority over the assignment of these people necessarily
resides in the director of data processing, but he usually
finds it necessary to be responsive to the desires of divisional
management.

This “tug of war” between the demands of the corporate
group and the demands of divisional management for the
services of the data processing personnel on division staffs
is obviously a potential source of continuing difficulty, but
most organizations seem to find this compromise arrange-
ment preferable to either total concentration of the people
in a single location or to total decentralization. It is often
observed that a continuing competition for resources leads
to a healthy, continuing re-examination of project priorities.

As indicated above, the computers are found where their
work is. A single computer center is shown for division A,
and for division B two. computer centers located at manu-
facturing plants. Each of these is responsible, above all, for
providing adequate service to the plant or division served.
However, each is also responsible to the director for satis-
factory operation of standard procedures and for mainte-
nance of the accounting control and personnel standards
established by the director. Here again is a source of fric-

tion; authority over the computer centers is divided be-

tween the “customer” directly served (the plant or divi-
sion) and the central directorate which establishes and
monitors the methods of performing the work. Friction oc-
curs, but again most large organizations seem to have found
this divided authority preferable to either one extreme or
the other, because experience tells them that both corporate
and divisional requirements must be represented in the
management of the computing centers, and experience also
proves that with a spirit of cooperation on both sides such
an arrangement can work well.

Centralization of data processing at the corporate level
poses new problems of allocating data processing costs.
When the divisions employed their own computers and
programmers they paid for them, sometimes allocating the
costs to still lower levels and sometimes not, but in any case
having a clear measure of divisional data processing cost to
evaluate against its effectiveness (assuming they took the
trouble, which few ever did). When the major data process-
ing cost is incurred at the corporate level, though, and most
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of the effort goes into standard programs to be used by all
the divisions, how can the cost be divided fairly among the
divisions? This question is not easily answered, because:
There are many variations between one extreme where
the corporate group works almost entirely on divisional as-
signments and the other where it works entirely on central
ones, so many compromises are arrived at,
. Some residue of corporate cost always remains that can-
not fairly be charged to any division, and the more applica-
tions are standardized the more they must be supported by
corporate management. Apparently, standardizing the data
processing function implies centralizing its financial sup-
port.

size affects structure

While the large organization centralizes its data process-
ing because of the increasing complexity and breadth of
applications and because of the shortage of resources, the
smaller organization must look to other alternatives; there
are no separate pools of programming and system analysis
talent to consolidate. At best there is one relatively small
group, and management may despair of the possibility that
their few people will ever be able to deal competently with
all the increasingly complex data processing applications
they would like to attempt. The same difficulty faces the
smaller research laboratory and college because the re-
searcher requires increasingly sophisticated computing fa-
cilities, and the small research establishment is likely to
have difficulty obtaining and supporting the specialized
technical staff needed to acquire and support it. -

For the smaller organization, a different kind of centrali-
zation of data processing seems to be emerging, though in a
small way so far. Because the data processing services re-
quired by smaller organizations often have an element of
commonality (e.g., computational time-sharing services for
scientists, inventory record keeping and accounting for re-
tail firms), service bureaus become a possibility. They are
obviously growing fast; more than 20,000 small business
organizations® now subscribe to the services of organiza-
tions providing computers and general programs for groups
of users having common needs, and computational time-
shared services also have many thousands of subscribers.
These data processing services are growing rapidly, and

. represent an important new element of the data processing

industry. It appears, then, that the small organization can
join the trend to centralization of data processing by shar-
ing the support of a central service with other users having
common interests.

In summary, it is clear that the data processing activities
that support the operating functions of organizations are
being centralized more quickly and dramatically than the
line functions of the organizations. Broadly speaking, data
processing is a staff function rather than a line one, so this is
perhaps logical; line functions traditionally demand more
layers of management supervision and more dispersion,
while staff functions, such as purchasing, contracting and
personnel, lend themselves to central administration. It
might have been anticipated that when shortages of data
processing resources (relative to management’s aspirations)
began to pinch, the increased efficiency associated with
centralizing a staff function would become the dominant
factor. :

The “good old days” of organizational simplicity are
gone, then, but good riddance to them. The new complexity
is a direct result of the increasing importance of the data
processing function, and accompanies increasing opportuni-
ties and professional challenges. Life always becomes more
complicated as you grow up. n

3 Frederic G. Withington, The Market for a Computer Utility Industry,
published in Computers and Communications—Toward a Computer
Utility, F. Gruenberger, Editor, Prentice-Hall, 1968.
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If you've got something to say to a computer
you can say it best with a Datapoint 3300 — Here’s why:

* The Datapoint 3300 is the first data
terminal to be designed specifically

for interactive time sharing use.

* The Datapoint 3300 is engineered to
be fully compatible with all time sharing
services now using Teletype equipment
as terminals. L .

In developing the Datapoint 3300,
Computer Terminal Corporation sought
a terminal that would amplify the
productivity of the professional as he
worked upon problem solutions in
interactive dialogue with a computer.
We sought to remove the traditional
barriers to effective man/machine
communications. We succeeded.

A central feature of the 3300 is the
CRT display capacity of 1800 characters
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in a 25 line/72-character-a-line format.
(A high “refresh’" rate provides
characters that are at once stable and
easy to read.) In this expanse of data,

a complex program or problem can
easily be expressed, and comprehended
at a glance. The interactive user, working
the standard 64-character-set keyboard,
can easily add, delete, correct or

manipulate characters and lines of data.

The remote computer becomes a
powerful and flexible extension of the
human thought process, directly
résponsive to and controlled by the
user sitting at the Datapoint 3300.

Because the 3300 is not shackled by
the limitations of a mechanical printer,
it can make available data transmission
rates of up to 600 bits per second

CIRCLE 33 ON READER CARD

standard, and up to 4800 bps with
optional speed buffer. This means the
interactive user enjoys faster response
from his remote computer; accordingly,
his ‘‘on-line'’ time will shrink while his
productivity goes up.

The 3300 is noiseless — no hum or
clatter of keys to intrude upon the
user’'s concentration. It comes packaged
in a handsome, totally self-contained
unit, comparable in size to an executive
typewriter, which blends well with
today’s office environment. The female
help will love the 3300's appearance,
as well as its ease of usage.

We think you’ll like it. For further
information, simply write to Computer
Terminal Corporation, P. O. Box 6967,
San Antonio, Texas 78209.

Computer
Terminal
Corporation
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BUSINESS
TIME-SHARING:

case studies for comparison

USER ECONOMICS

by James C. Hammerton

This article explores the economic basis for the
use of a time-shared system by businesses. The
method adopted is to examine five cases of orga-
nizations in the early stages of using such a sys-
tem. The summation of these experiences suggests that,
where favorable economic factors are found, they are
strongly supported by other considerations. Where the eco-
nomic factors are less favorable, these other considerations
can be determining.

The organizations in question are small businesses with
sales in the range of $1-18 million. Although there are as
many as 15,000 businesses in this range, the marketing pic-
ture is not reassuring unless ways can be found to broaden
the potential market to include larger businesses.

market identification

According to a previously stated definition!, a time-
shared system “is a system which places a data-processing
capability at the immediate service of a number of inde-
pendent remotely located users.” This definition is adopted
here for the purpose of delimiting the scope of the discus-
sion. The emphasis is on “independent users” and on “im-
mediate service,” the latter implying response times of the
order of seconds and minutes rather than hours or days.

Ten years’ experience with these types of systems sug-
gests that the technology on which they are based has out-
stripped the uses to which it is put. Perhaps at a time when
technology makes peace on the moon more realizable than
peace on earth, this should no longer be surprising. The
problem is a familiar one; namely, that the economic system

tends to allocate resources to advancing the state of the '

technology rather than to exploiting the technology—the
end user gets lost in the shuffle.

A case can be made for (against?) the time-sharing
“business” as a landmark in this misallocation of -resources.
The sophistication of the facilities’ developers contrasts
with the almost complete disregard of the needs and moti-

VJames C. Hammerton, “The Impact of Independent Time-Sharing on
Independent Business.” Total Systems Newsletter, American Data Pro-
cessing, December 1966.
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vations of the users. This disregard can be underscored by
identifying the principal market segments for time-shared
systems and, then, considering the current penetration of
them,

The market segments are (1) university-based problem-
solving, (2) computer program testing, (3) scientific and
engineering applications, and (4) business applications. On
a judgmental basis it may be asserted that the segments as
listed are ranked approximately in descending order by cur-
rent sales volume; in ascending order, of identifiable profit
contribution to the user; and in ascending order, of poten-
tial market size.

These correlations are no accident. University use has
been spurred by academic interest in the development of
interactive systems. This interest has led to proliferation of
languages, systems, and graduate theses. It has not, how-
ever, even in the campus environment, led to conviction
that the desired end-result.is to make every student a com-

Mr. Hammerton is a unit man-
ager in the Information Sys-
tems Div. of the Xerox Corp.
He was formerly a product
planning manager with the
Bunker-Ramo Corp. and has
been working with real-time
and time-shared systems
since 1959. He has an MS in
physics from Cambridge and
an MBA In economics from
New York Univ.
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puter user in order to equip him for his career no matter
what that career may be. Computer program testing on an

interactive basis has some dollar justification, but it also has -

a recognizable element of self-serving. To programmers
chafing under the turnaround times typical of computer job
shops and thinking back nostalgically to the days when
they were permitted to sit at a computer console, interac-
tive computer use is the way to restore their former status.

Scientific and engineering uses appear to rest on a more
solid base because they have been subjected to the test of
the marketplace. The commercial time-sharing service sup-
pliers from General Electric down are in business catering
to this type of use. However, the success of these ventures,
as judged by the rate at which new suppliers enter the
market, is founded not on economic grounds but on other
and less tangible reasons. The principal one is professional
interest. Scientists and engineers who have long been aware
of ‘the computer are provided with a method of using the
computer, which is easier, psychologically better attuned,
but not necessarily more efficient than the more strictly reg-
imented methods in common use. The time-sharing termi-
nal can be justified on the grounds of providing highly paid
professionals with adequate tools. If the payoff is not too
obvious, management can seck refuge in the thought that
an engineering department must keep up to date in order to
retain its better personnel. A second reason for the success
of time-sharing in the scientific and engineering environ-
ment is the ability of low-level managers to authorize oper-
ating expenditures to pay for the time-sharing services.

At the bottom of the list of market segments based on the
criterion of current volume of use are business applications.
No professional expertise is at stake .in these applications.
The requirement is to get a job done more quickly, more
accurately, and if possible, for less money. As with any oth-
er product or service, ultimate success may rest on special
features, excellence in packaging, well-honed advertising,
and salesmanship. However, in the business market seg-
ment, more so than in the other segments listed above, the
time-shared service must be economically sound. This
should be taken to mean that the same or better perfor-
mance must be available for less or equal cost.

A January 1966 “Computers and Automation” Market
Report identified the first-line customers for the Keydata
Corp.’s services as “manufacturing and distribution firms
with $3-5 million in sales.” In that there are approximately
15,000 such firms in the United States, the report con-
cluded that “the potential market . . . should be consider-
ably greater than supplier capacity for many years to
come.” :

Three years later there is no evidence that the potential
market has evolved into an expressed demand. Keydata’s
growth may have stalled for internal reasons but, presum-
ably if there really is a market for business-oriented time-
shared services, other vendors would have risen to the bait
during the intervening years.

One explanation is that the market is largely illusory. Dr.
Kleiman? in a recent article leans to the view that “for most
business applications, especially of the housekeeping vari-
ety (payroll, accounts receivable), time-sharing offers lim-

"ited attractiveness. . . . ” He argues that this limited attrac-
tiveness can be offset only by large investments in market-
ing efforts and, hence, that the growth rate, if positive, will
necessarily be low. ;

An alternative or complementary view is that the user
economics  have been neglected almost completely and,

2 Herbert S. Kleiman. “The .Time-Sharing Market: Assets and Liabilities.”
Datamation, November 1968.
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hence, the marketing efforts have no underpinning. What
discussion there has been of economics has been on the
economics of the vendor’s situation. This, of course, is im-
portant since it determines the pricing policy of the vendor
and, hence, the cost to the user. However, the vendor eco-
nomics do nothing to establish the soundness of the user
economics.

This article offers a sample of five businesses as an initial
report on user economics. The sample is small and inade-
quate, but larger than zero.

basis for economic justification

The five businesses in the sample are described individ-
ually. An economic justification is presented in an attempt
to establish the fundamental soundness of the time-shared
services. In practice one or more of the factors referred to
below may be as influential as the economics in recom-
mending the services to the user organization. However, the
ability of the time-shared service to do the same or a better
job for less than or equal cost is necessary in order to set up
a “good” sales situation.

Three ground rules have been adopted in order to intro-
duce uniformity into the sample case studies and, hence, to
avoid the necessity for those qualifications which are essen-
tial in practice but tedious in a summary.

The first ground rule is that the cases do not distinguish
the user organization’s length of experience with the time-
shared system. All of the organizations have contractual
commitments. However, at the time the studies were made
—1967—only one had a year’s experience to report. Conse-
quently, although the studies are a step removed from fea-
sibility studies, they are not based on straightforward re-
porting of stabilized systems. Regardless of the individual
situation, a comparison is made of (1) the “time-shared
system” and (2) the “previous system.”

The second ground rule is that the “previous system” is
accepted as the datum system without questioning its desir-
ability, efficiency, or proneness to error and failure.

The third ground rule is that a uniform set of charges for
the time-shared services is used. In practice, particular ap-
plications may be serviced most cheaply by different time-
shared systems because of their different pricing policies.
For the case studies a set of charges has been assumed
which are very close to the prices used by Keydata Corp. of
Cambridge, Mass.

These charges are as follows:

1. Terminal Equipment

Receive-Only (RO) Printer $100.00/month
Keyboard Send/Receive (KSR) $113.50/month
KSR plus RO $170.00/month

2. Communication Charges
Channel terminating charge )
first terminal - $ 30.00/month
each add’l terminal $ 10.00/month
Mileage charge (up to 100 miles) $ 2.34/month
3. On-line File Storage per 1000 words $ 2.50/month
4. On-line Transactions

Invoices $ 0.075 each

Bill lines ,

A/R cash posting $ 0.025 each

Misc. inventory

File maintenance :

Inquiries $ 0.015 each
5. Off-line Reports per 1000 lines % 3.00

In the interests of clarity, but at some expense in realism,
the conversion costs have been ignored. These are not in-
considerable. The user-organization is under pressure to
conform to the procedures built into the time-shared ser-
vices since it can be assumed that a one-time programming
charge is incurred for modifications to the services. Conse-
quently, the user may have to introduce major modifications
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to the operating procedures of the “previous system.”

case o

Information requirements. The user-organization is an
appliance wholesaler. The business involves buying (and
maintaining) an inventory of appliances from 20 or so man-
ufacturers and distributing these appliances to 500 dealers
in the area. Inventory availability of 1500 stock-keeping
units is maintained in order to answer queries estimated to
average 15 an hour. Two thousand invoices are prepared

~monthly for billing the dealers; an average invoice consists
of header information and four line items. Payables are pro-
cessed by the preparation of 400 unit records, each having a
header and, on average, ten line items. The processing of
receivables and payables results in updating of inventory
status.

Reports are maintained on outstanding promissory notes,
sales analyses, and accounts receivables. The size of these
has been estimated at approximately 10,000 lines of print.

Previous system. The “previous” system was largely man-
ual and employed 7% clerks at an average annual wage of
$6,000. A monthly listing of promissory notes was obtained
from a service bureau for an annual charge of $4,000. The
total cost incurred was therefore $49,000.

Time-shared system. The time-shared system is based on
a clerical staff of 3% persons of whom two are engaged in
answering phones and writing orders, one is operating the
terminal and processing receipts, and the half person is 50%
of a clerk in the credit department. The annual personnel
costs are, therefore, $21,000. The terminal is a combination
KSR and RO printer. The estimated monthly costs for the
time-shared service are as follows:

1. Terminal Equipment $170.00

2. Channel Terminating Charge 30.00

3. On-line File Storage 110.00

1,500 stock units
500 dealers
20 vendors
2,020 X 22 words (avg.) X $2.50/K
4. On-line Transactions
Sales $0.175 2000 = 350 °
Purchases $0.325 % 400 — 130
Inquiries $ .015 X 2400 — 36
5. Off-line Reports 30.00
10,000 lines X $3/K
Monthly Total $856.00

The annual cost is therefore $10,272 or approximately
$10,300. Hence, the total annual cost is $31,300 of which
$21,000 is for personnel; and $10,300, for time-shared ser-
vices.

Comparison. The time-shared services appear to provide

516.00°

a $17,700 advantage over the manual system currently in’

use. A more conservative estimate of the new system in-
cludes an additional clerk and a second terminal, thereby
providing lighter loading of the terminal operator and a
measure of fallback. These additions increase the annual
cost of the system by $6000 and $2160 ($180x12) for a
total additional cost of $8160. This reduces the cost advan-
tage to $9540. Even under the more conservative assump-
- tions, the economics of the time-sharing services are attrac-
tive.

case b

Information requirements. The user-organization is a dis-
tributor of building materials and a fabricator of some
parts; for example, doors and windows.

The business involves maintaining inventory on 5500
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items purchased from 36 suppliers and sold to 700 custom-
ers. The suppliers are classifiable in three categories: “ma-
jor,” applicable to the two suppliers providing 50% by value
of the items sold; “typical,” applicable to the next 10 most
active; and “occasional,” reserved for the remaining 24 sup-
pliers. Of the 700 customers, 400 are active and only these
receive a monthly statement.

The business activity results in 100-200 invoices per day
with an average of three items per invoice.

In the absence of any information about purchased items,
it is assumed that as with Case A the number of requisitions
averages about 20 per day for a monthly total of 400 and
the number of -items per requisition averages 10. The use-
fulness of the time-shared services in making inventory
availability inquiries has not been explored.

Previous system. The “o0ld” system was operated by a su-
pervisor, two full-time clerks, and a part-time clerk. One of
the clerks operated a Friden Computyper, which was used
to prepare source data for processing by a service bureau.
The other clerk maintained a perpetual inventory record.
Typically the time of the part-time clerk was split approxi-
mately equally between supporting the full-time clerks and
an unrelated activity. The supervisor was a senior clerk and
performed routine work in addition to her supérvisory
duties. The average monthly bill from the service bureau
was $750.

Using an average annual wage of $6000 for the clerical
staff and $7200/year for the supervisor, the wage bill was
$22,200/year or $1850/month. The total system cost is,
therefore, $2600/month or $31,200 per year.

Time-shared system. The time-shared system is based on
a clerical staff of two persons, one of whom is the former
supervisor. Perpetual inventory is maintained as a by-prod-
uct of receivables and payables processing and there is a
reduction in the other filing and posting functions. The ter-
minal equipment is a KSR and RO combination. The estl-
mated .monthly costs are as follows:

1. Terminal Equipment $170.00
2. Channel Terminating Charge 30.00

Mileage Charge (10 miles) 24.00
3. On-line File Storage :
5500 stock-keeping units
- 400 active customers
36 vendors
5936 X 22 words (avg.) X 2.50/1000 — $326

4. On-line Transaction
Sales (150/day, header -+ 3 items)

3300 x $0.15 500
Purchase (per Case A) 130
Inquiries —

5. Off-line Reports
Statements (400) $12
Stock Status (5500) 17
Sales analyses 12
Accounts receivables (400) 9 50
$1230
Hence, the total estimated annual cost is
Personnel $13,200
Service 14,800
Total $28,000

Comparison. The time-shared system provides the same
service at a cost which is approximately $3000/year lower—
a reduction of 10%. No attempt has been made to “fine
pencil” the savings by estimating reduced file space, re-
duced floor space, and so on.

case ¢

Information requirements. The user-organization in this
case is a manufacturer of leather goods, such as handbags
and wallets, and an importer of similar items. Imports are
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principally of European origin. They constitute 40-50% of
the sales volume and in effect complement the manufac-
tured product line. Sales volume is in excess of $1 million.
Customers are mainly retailers, gift shops, and similar out-
lets. Some 800 items in an average of two colors are han-
dled. The number of active customers is between 8000 and
10,000. .

Business activity tends to concentrate toward the end of
the year. Sixty to 65% of annual sales volume occurs the last

" six months. Average invoice production is 75 per day

throughout the year and 150 per day during the months
from September on. Peak activity may be as high as 250-
300 invoices per day. The average has 14 items. Of these 10-
11 items are in stock typically and 304 items have to be
back-ordered.

The data processing involved is invoice preparation,
credit checking, inventory checking, accounts receivable,
and commission accounting,.

Previous system. The previous system for doing this data
processing was entirely manual and was done by the equiv-
alent of two clerks. One girl was employed full time, a sec-
ond girl spent half time on the preparation of commission
statements, and a man spent half time on inventory control.

At an average annual wage of $6000, the total wage bill
was $12,000.

The owner of the firm investigated the use of IBM equip-
ment and the services offered by a local service bureau but
without concluding that his operation would be improved
significantly.

Time-shared system. The owner of the firm is an “enthu-
siast.” Perhaps because of this and in part for back-up rea-
sons, he contracted for two keyboard printers (KSR’s), one
of which is associated with an auxiliary printer (RO). He
employs one clerk full time and one clerk part time (esti-
mated at 50%). The spare capacity enables the owner to
cope with his last quarter’s rush. Some care in scheduling
work would enable all of it to be done through one key-
board.

However, with the procedures used, the annual wage bill
is $9000. The estimated monthly costs are as follows:

1. Terminal Equipment

KSR plus RO ~170.00
KSR 113.50
$ 283.50
2. Communication Charges 40.00

3. On-line File Storage
1600 stock-keeping units
10000 customers
11600 X 22 words (avg.) X 2.50/1000 638.00
4. On-line Transactions
Invoices (100/day:header 4 14 items)
2200 x 0.425 935.00 .
5. Off-line Reports
Statements (2000) X 10 lines — 20,000
Stock status (1600) X 1 line — 1,600
~ Accounts receivable
(10,000) X 1 line = 10,000
31,600
X $3/thousand  100.00
Monthly total (approx.) $2,000.00

The statements are figured at two header lines and eight
other lines. At 100 invoices per day and allowing for say
10% “second” orders in a month, the number of active cus-
tomers in a month is 2,000. Stock status and accounts re-
ceivables are figured at one line per record.

The total annual cost is, therefore,

Personnel $ 9,000
Service 24,000
$33,000
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This is nearly three times the cost of the previous manual
system.

case d

Information requirements. The user organization is a li-
quor distributor with annual sales at the time of the study of
$18 million. A number of salesmen visit retail outlets rou-
tinely and mark up standard order sheets by hand to show
the kinds and quantity of liquor required. Because of the
hand markings, the orders are processed by experienced op-
erators with a knowledge of the inventory items and of the
customers. This input problem precludes the possibility of
using an “off-line” service bureau without transcription of
the source data. The processed orders result in an invoice
which is used as both a “picking” and a “packing” slip.
Back orders are rare. )

The active customers number 4,000, and the inventory
items, 3,000.

The business activity in an average month consists of
6,000 invoices with an average of five items per invoice.
Other transaction activity estimated by the executive vice
president is as follows:

6,000 cash postings to the receivables file (remit-
tances) ‘

5,000 miscellaneous inventory postings (inventory
additions) :

1,000 file maintenance entries.

‘The latter consist of customer address changes, new cus-

tomers, adjustments, and the like.

Previous systems. In the year prior to converting to the
time-shared system, the organization used two systems: a
tab system and an IBM 1440 system. The change from the

‘tab system was initiated by the executive vice president in

order to obtain a system with greater flexibility for produc-
ing control reports, sales analyses, and other management
summary reports. At the time that he was considering up-
grading his information system, the time-shared system was
not operational. The investigation of computer-based sys-
tems resulted in the selection of an IBM 1440 installation.

The annual costs of these two installations (the tab equip-
ment and the IBM 1440 systems) were summarized as
follows:

1. Tab System

Equipment $18,000
2 402’s
Keypunch } $1500/month
Verifier
Staff )
2 Tab operators @ $6,000 12,000
2 Keypunch operators @ 4,000 8,000
Total $38,000
2. Computer System
Equipment $40,800
IBM 1440
2 disc drives
Keypunch $3400/month
Verifier
Staff
3 Junior operators @ $4,000 12,000
1 Senior operator @ $6,000 6,000

1 Supervisor/Programmer/Analyst 8,500
Total $67,300

An 80% increase in cost was involved due principally to
the increased equipment rental but also in part to the need
for a programmer/analyst. This represented an ambitious
expansion of the company’s information system. The execu-
tive vice president, however, was prepared to justify and
support the expansion. In actual operation the weakness of
the computer-based system was the restricted number of
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Th.e Second Step in selecting new or additional data processing equipment is knowing

how your present equipment is performing.

Not how many hours a month your system is running, but exactly
how your workload and each system component: channel,
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The Computer Performance Monitor IL furnishes in-depth
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skilled personnel. The senior operator had the potential for
upgrading into a junior programmer. However, in the first
few months of operation, it was evident that the efforts of
the supervisor/programmer/analyst were a prerequisite to
obtaining any output but the most routine.

The key employee in question, according to the executive
vice president, was loyal, able, and hard working. A change
was precipitated when he was taken sick, and it was not
clear that he would be willing to return after he recuper-
ated. At this juncture the executive vice president faced up
to the lesson of his recent experience and decided that it
would be necessary to have at least two programmer/ana-
lysts on the staff. The demonstrated need for this increment
in personnel costs prompted him to consider alternative
courses of action.

He investigated reduced equipment configurations, not-
ably an IBM 1401 G and a Univac 1004 in order to keep
total costs more in line. However, he also investigated what
a time-shared system could do for him.

Time-shared system. The time-shared system requires the
use of two terminals (KSR’s) and an auxiliary printer
(RO). Other than this there is no equipment at the com-
pany’s premises and no requirement for air-conditioning of
equipment.

The personnel needed are a supervisor ($6,000) and two
operators ($4,000 each), a total annual wage bill of $14,-
000. The operators work directly from the salesmen’s order
forms. Invoices are prepared on line. Inventory adjustments
and receivables updating take place at the same time. “Off-
line” reports are delivered by hand. These include standard
and special reports. Based on his IBM 1440 experience, the
executive vice president estimated the volume of these at
120,000 lines of print. Accounts payable are maintained
outside the system. An estimate of the number of inquiries
was made by the executive vice president based on 50/day.
These inquiries are the time-shared equivalent of random
consulting of paper files under an in-house system.

The estimated monthly costs for the time-sharing services
are as follows:

1. Terminal Equipment $ 283.50
KSR plus RO $170.00
KSR 113.50
2. Communication Charges ' 40.00
3. On-line File Storage 385.00

4,000 customer records
3,000 stock records

7,000 X 22 words (avg.) X $2.50/thousand

4. On-line Transactions 1515.00
6,000 invoices @ 0.2  $1200.00
(header @ .075
-plus items @ .025
6,000 receivables
postings @ .025 150.00
5,000 misc. inventory
posting @ .025 125.00
1,000 file maintenance
entries @ .025 25.00
1,000 inquiries @ .015 15.00
5. Off-line reports '
120,000 lines @ $3/thousand 360.00

Total $2,583.50
The monthly cost is therefore close to $2,600 or $31,200 per

year. The total annual cost for information processmg is,
therefore,
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Personnel $14,000
Time-shared services _31,200
$45,200.

Comparison. The economics of the time-shared system as
compared with those of the computer-based in-house sys-
tem are attractive. As compared with the tab system, an
18% increase is involved. However, there is a many-fold
increase in performance in terms of useful information de-
livered from the system.

The user company was, of course, a “soft” sell for the
time-shared service. The progressive approach of the execu-
tive vice president to his job led him into an overly ambi-
tious expansion of his data-processing equipment configura-
tion. In the wake of problems with the administration of
this installation, he was wide open to any alternative which
offered the same kind of outputs without the administrative
worries of how the outputs were produced.

case e

Information requirements. The user organization in this
case is a distributor of a full line of paints servicing 300-400
retailers. Sales are in excess of $1 million annually. The
president and owner is expansion-minded and has moved in
the direction of vertical integration by acquiring two paint
manufacturers. He looks to further acquisition in related
paint and chemical product lines. The current product line
consists of 700-800 items differentiated by brand, color,
and size.

Orders are received by telephone and by mall. There are
an average of 15 items per invoice. Back ordering is not a
major problem. Items not in stock are canceled or back-or-
dered in accordance with customer instructions.

The business activity averages 30-50 orders per day or
660-1100 per month.

The primary information processing consists of invoice
preparation, credit checking against existing dollar balances
and account aging, maintenance of accounts receivables,
preparation of monthly statements, and inventory control of
finished goods. Additional but less voluminous processing is
done in connection with ordering from suppliers, mainte-
nance of accounts payable, payroll preparation and other
general accounting tasks.

Previous system. Formerly all of the primary information
processing was done by seven clerks. The accounts receiv-
able clerks used Burroughs accounting machines. Inventory
was maintained on a Kardex file. All invoices were prepared
manually.

The annual cost of the previous system excludmg ma-
chinery was as follows:

1 supervisor @ $7,200 $ 7,200
6 clerks @ 6,000 36,000
$43,200.

Time-shared system. The time-shared system for the pri-
mary information processing requires a clerical staff of three
persons using two terminals. The annual personnel costs are
$19,200, one person being the former supervisor.

The estimated monthly costs for the time-shared services
are as follows:

1. Terminal Equipment - $283.50
1 KSR plus RO $170.00
1 KSR 113.50
2. Channel Terminating Charges 40.00
3. On-line File Storage 66.00

800 stock units
400 customers

1200 X 22 words (avg.) X $2.50/thousand

4, On-line Transactions 545.00
1100 invoices @ 0.45 $495.00
(header @ .075 plus items
(Continued on page 79)
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- Announcing the GE time-sharing starter set.

('\ |nformation WatCh the new

@ Systems GE-410 grow.
Serving Customer ‘What a way to
Needs-Worldwide begin your own

— time-sharing

~ system! You get
ten dedicated time-sharing lines to
serve 40 to 50 terminals for only
about $10,000 a month. Then
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can almost sit there and watch it grow.

To a GE-430. Then to a GE-440. Up

to fifty lines to serve a maximum

of 200 to 250 terminals! And you have
no growing pains because all GE-400
software is fully upward compatible.
No extra programming costs.

Only General Electric can give you
such a wide choice in time-sharing.
Anything from a single low-cost
terminal to any of eight time-sharing
computers including the giant
GE-600's — the only 3-dimensicnal
information systems. They can

handle time-sharing, local processing,
and remote processing all at

the same time.

No wonder more time-sharing is done
on General Electric computers than on
any other kind. Learn more about these
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Information Systems Sales
Representative. Or write:

Section 290-36, General Electric,

.1 River Road, Schenectady,

New York 12305.
290-36
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BUSINESS tal economic soundness. Given enough work to do, a time-
TIME-SHARING . shared system provides a “good” solution.

@ .025) non-economic justification .

1100. renivables postings This suggests two other questlons‘t.hat are pertinent to

@ 025 ‘ g 97 50 the future role of time-shared systems in business data pro-

400 .eustomer statements : cessing. These questions are (1) “Why and when is the

@ 025 10.00 time-shared system”solution prfferred to the small, in-house

500 .miscellaneous ' computer solution?” and (2) “Why is the time-shared sys-

transactions @ .025 12.50 tem accepted even when no cost savings are apparent?

5 Off.line R s ( Himat ' 30.00 The answers to both of these questions lie in the less quanti-

) ine Reports (estimates) : fiable but no less real factors involved in the relationship

10,000 lines @ $3/thousand

Monthly Total $964.50
This corresponds to an annual cost of $11,574 or approxi-
mately $12,000. Hence, the total annual cost averages

between the supplier of and the subscriber to time-shared
services.

With respect to the first question, the persons contacted
during the case studies made the following comments:

Persgnnel $19,200 1. Elimination of most of the responsibility for operating
Service 12,000 the machinery is a major plus factor;
$31,200. 2. Administration of a programming effort is avoided;
Comparison. The time-shared services appear to provide 3. The user-organization no longer relies on a key program-
CASE PREVIOUS SYSTEM TIME-SHARED SYSTEM DIFFERENCE NO. OF CLERKS
TYPE COST SERV. PERSON TOTAL PREV. T-S
A Man 49,000 10,300 21,000 31,300 17,700 7% 3
‘B Man 31,200 14,800 13,200 28,000 3,200 32 2
C Man 12,000 24,000 2,000 33,000 (21,000) 2 1%
D1 Tab 38,000 31,200 14,000 45,200 (7,200) 4 3
D2 Comp 67,300 31,200 14,000 45,200 22,100 5 3
E Man 43,200 12,000 19,200 31,200 12,000 7 3

an annual saving of $12,000 or 28%. No difficulty in han-
dling the volume of business through the two terminals is
anticipated. However, the terminal operators are the order
takers; and the length of time taken to service a call is to
some extent customer dependent. At the time of the study,
insufficient experience was available to gauge whether the
. two terminals would be adequate. If they prove inadequate
to maintain service at the required level, an alternative
peak time arrangement will be necessary. This could re-
quire part-time attention of a clerk to hold an incoming call
or it might eventually require another terminal. Under ei-
ther of these circumstances, the economics of the time-shar-
ing service remain attractive.

summary of case studies

The case studies are summarized in the chart above.

" The obvious message of this summary is that where an
organization has a large clerical staff doing essentially man-
ual—i.e., non-machine-aided, information processing—the
economic justification for the time-shared system is well
founded, particularly if the organization is prepared to go
all the way with the time-shared service. Where the organi-
zation—for example, Case C—has kept its clerical staff to a
minimum, the economic ]ustlﬁcatlon is nonexistent or un-
impressive,

The case studies have not attempted to account for re-
lated savings; for example, less floor space, fewer filing cab-
inets, and so on. However, it is not anticipated that doing so
would alter the message contained in the above table.

The message will come as no surprise to those who have
been involved in the automation of clerical work from tabu-
lating machinery onwards. Those that are already “hooked”
on the value of information but who have not considered
automation of the means for producing information repre-
sent the softest selling situation.

With respect to the stated objective of this article, the
case studies demonstrate that time-shared systems in com-
mon with other types of data processing have a fundamen-
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mer who cannot be offered a career opportunity and who
belongs to a profession in great demand;

4. There is less commitment to the time-sharing supplier so
that the contract can be terminated if performance is unsat-
isfactory.

With respect to the second question, the following opin-
ions and statements are relevant:

1. Better-looking, itemized invoices are produced;

2. Improved inventory control and forecasting;

3. Less difficulty absorbing peak order volume;

4. Clerks less harassed so that they have more time to be
cordial to the customers when orders are phoned in.

Another reason, not specifically alluded to durmg the
studies, is that a small well-run clerical operation is usually
dependent on one or more key persons. Converting to a
time-shared system reduces this dependence.

It is also of interest that the complaints about the time-
shared service were not about cost but about performance.
These were as follows:

1. Downtime on the computer;

2. Restrictions imposed by the software; e.g., inability to
calculate discounts by item rather than by customer total;
3. Delay in cutting in the terminals;

4. Nondelivery of promised off-line reports.

the marketing plcture

The foregoing presents a marketing situation which is not
untypical. The manager/owner of a small business has a
potential or expressed need for more information to run his
business in a way which capitalizes on the advantages of
smallness and offsets the advantages of his larger competi-
tors. The value of this information in terms of increased
sales or decreased operating costs exceeds the cost of pro-
viding the information. If the need has been expressed, the
manager/owner is already convinced of this; and he is will-
ing to pay to get the information. However, he has to be
convinced that the time-shared system is the best solution.
Time-sharing has several factors in its favor as noted above
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—little responsibility for software or hardware, less floor
space, no personnel problems, ability to cancel.

Against these advantages, of course, must be stacked the
time-honored arguments against the use of service bureaus.
As listed in one reference?, these are:

1. Control of the user’s information processing is in the
hands of the bureau;

2. The service bureau’s personnel don’t know anything
about the job; : )
3. The processing is too inflexible for the competitive situa-
tion; '

4. The data are confidential but may not be treated appro-
priately;

5. The bureau may raise its prices;

6. If the bureau’s installation has unscheduled downtime,
which jobs are given priority?

The time-sharing salesman must be able to counter each of
these.

how small is small?

All of the economic information in this article has been
gathered from small businesses in the range $1-18 million of
sales. The reasons given for preferring a time-shared service
to an in-house computer are pertinent to small companies
but not so obviously pertinent to larger companies.

From a marketing standpoint, this introduces the ques-
tion of how large does a company become before an in-
house system becomes the preferred solution. Is it necessar-
ily true, as is commonly supposed, that above a certain size
a company will find its own installation either cheaper or
more effective or both?

The early marketing efforts of time-sharing salesmen
were based on the premise that the size of the average user
was small. Sales to schools, colleges, and independent pro-
fessionals were the basic market segment attended, unfor-
tunately, by a high ratio of hand-holding expense to reve-
nue received. A supplementary segment consisted of de-
partments within large companies which were “trying out”
the system. These customers were not regarded as perma-
nent since it was assumed that their companies would even-
tually be motivated to install their own time-shared system.

‘The proponents of the “computer utility” argue in the
other direction—basing their argument on the economies of
scale inherent not only in larger central processors and larg-
er and more hierarchial storage but also in communication
channels. While the inherent economies are rarely disputed
there is little evidence to support a claim that they have
been realized in practice. )

To some degree, the tendency of companies to regional-
ize or even to centralize their information systems supports
the notion that the bigger installation provides cheaper
costs per unit of work than the small installation. This ten-
dency might, therefore, be added to the factors favoring use
of time-shared service bureaus by medium-sized as well as
by small businesses. Part of this tendency is attributable to
the difficulties of running small programming groups effec-

tively: The contention (hope?) is that the administrative .

difficulties associated with a group of intelligent, highly
mobile professionals may be less overwhelming the larger
the group. If true, this also supports the use of time-shared
services by medium-sized companies. In fact, to the degree
that the technology becomes more complicated and more
multifaceted, the businessman who wants to run his busi-
ness effectively but has no desire to master the mysteries of
information technology and of the professionals associated
with it may be expected to look towards the time-shared
service supplier for salvation. ’ u
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Just about everyone

knows Digitronics’ 2540

| tape reader is the best
around. It works faster, has

ess parts, no read amplifier

djustments, only one elec-

rical adjustment. And it

| costs less than competitive

eaders.

But sometimes a reader is
only half the story ... that’s
why we’ve made a com-
panion tape handler for the
2540 reader. Like its part-
ner, the Digitronics 6040
handles any standard 5-to
8-level perforated tape,
ranging in width from
11/16” to 1”. Tt features
bidirectional rewind at
speeds greater than 200 ips.
If the tape runs out, an
automatic sensing device
cuts off AC power to the
unit. These are just a few of
the features that make this
unit a versatile addition
to any tape handling
situation.

And talk about unique
mechanical packaging, the
6040 occupies at least 20%
less rack space than all
other competitive models.
Its low-inertia motors and
latest solid-state circuitry

provide low-power dis-
sipation and increased
reliability.

Get more details about
this unbeatable combina-
tion. Contact your nearby
Digitronics representative,
or write direct.

Digitronics Corporation,
Albertson, N.Y. 11507.
(516) 484-1000.
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The RC 785 offers you the simplest approach to data acquisition with a computer-controlled sys-
tem. How?—REDCOR builds all of its-systems components which means the user has full control
of long-range or future system growth without interface problems, availability of components, or
hardware obsolescence. Starting at 19K, look what you get.
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RC 785 DATA ACQUISITION SYSTEM ‘ , RC 745 DATALOGGER

RC 70 Midi‘ Computer Maghetic Tape RC 70 Midi 'Compﬁter
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= ASR 33 - . Systems Control Panel = ASR 33

" Hardware multiply/divide  Software - | 32 Channel Front End—20KHz
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vices, digital-to-analog converters, and modular hardware to accommodate discrete inputs and
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‘the trumpet or French horn, it’s only a

THE NAME
IS THE NAME
OF THE GAME

by James McCrohan

Even the casual reader of computer trade maga-
zines must be aware of the many dangers that
beset the industry today. They range from the

d prevalence of unprincipled job hopping to the
1rrat10nahty of government procurement regulations to
some lingering doubts about the precise specifications of
fifth generation machines. But no one to my knowledge has
fingered an even more terrifying prospect confronting us
guys in computers—the rapid shrinkage of the word pool
available for naming new companies. Consider the welter of
Data’s, Computer’s, Applied’s and System’s that adorn
those magazine pages carrying new business announce-
ments, and you'll understand why the available vocabulary
deserves to be ranked along with arable land and oil re-
serves as a diminishing resource.

There are, however, a few variations remaining on these
old word themes for companies yet to be formed. In the
spirit of conservation, in the hope of stretching out our
available verbal resources, let us consider how the language
might be pressed into further service by the entrepreneur
of tomorrow.

Computer is a big favorite certainly, perhaps the biggest,
for as is well known the boys on Wall Street dig it. Hence
any company namer is well advised to consider the word
closely. An obvious title for a new business, and one that
will doubtless be formed soon, is Computter, whose market
is that very large group of people who just want to fool
around with a computer. Stock bearing that name should
at least treble on the first day of trading. A subsidiary would
be Computt, improving your game through automation.
And would you believe Compudder, Inc., for more pro-
ductive dairy herds?

ial, or maybe ‘it designs contemporary skirts for ladies.
Programmamary is the sort of enterprise that might prove a
bust.

Systems is another favorite. Systern might well be focus-
ing its efforts on municipal engineering, while Sys-E, Inc., is
making men out of overprotected youths. Systemptation
could be an automatic guard operation while Systemper is
likely to be a bunch of veterinarians who see a good thing in
pooling their puppy knowledge. Systempo—we’re back to
our computerized music. A phonetic neighbor of System is
Cyber, also in great demand by the name crowd. Some far-
sighted souls might think of Cyberia, Inc., when we make
that final accommodation with the Russkies. Cyberns—a
company started by a mod crew for those hirsute jobs. Cy-
bernadette might be the computerized way to arrange a
pilgrimage to Lourdes.

Why restrict ourselves? Infotrauma; the computer pushes
into the psychiatric ward. Logicoup is working on a system
either for Wall Street or Las Vegas. Tineshare would proba-
bly bring us to a real-time fork in the on-line road, while
Appliplexy is a group of short-tempered programmers work-
ing it out.

Then we come to the great Data family. Data-Ta is nat-
urally the brain child of some Ivy League programmers.
Datamour is our newest computer mating scheme. Data-
mare, dedicated to the improvement of the breed, or per-
haps picking winners at Aqueduct. Datomic I think some-
one is using and may well be going over with a bang. Data-
sun has astrological connotations, yes, but I prefer to think
of a few Japanese programmers making their way in our
crowded world of computers. u

Now for those software types who
wish to turn the computer loose on the
field of music, Computoodle would not
be a bad choice. For those who would
restrict themselves still further, say to

short leap to Computoot. Compurr,
Inc., for scientific cat breeding is per-
haps something of a stretcher, but most
everyone would get the right doggy
feel from Compoodle.

Programmer also means something
in our money marts, and there are a
number of desirable entries left here.
Programma, Inc., has something of a
Grecian ring but it could be used very
nicely by a group of elderly lady pro-
grammers who want to do their own
thing. Programmatical might well be a
venture in bringing the computer to
bear upon proper parsing and tensing
of the English that appears in our trade
pubs; it also has the virtue of a subtle
connotation that the venturers are not
quite sure it can be done. Programam-
moth is obviously a house that tackles
only big jobs (or ancient elephants),
while Programmini deals with the triv-
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...BUTLONG ON EDP PROGRAM

EXPERIENGE THAT GAN HELP YOU
GET MORE FROM YOUR HARDWARE

We're a new group. But that's not what makes us worth looking at.

What's important is that we’re uniquely equipped to do things for you
better and/or at lower cost than most other software developers. -

Why?

We grew up in a major industry —agriculture —tackling some mighty
tough research and marketing data problems. From scratch. When we
started using EDP, there were no forerunners in our industry to guide us.
So our company is aptly named —Pioneer.

In a business where the seasons set the pace, there’s no room for
missed deadlines or programs that don’t deliver data within a limited
period. Produce on time—or else!

A healthy measure of Scots’ blood in our major stockholders injected
a “do the job the most efficient way’’ philosophy into our EDP personnel.

Put it all together and you have Pioneer Data Systems, Inc.—a new

group with lots of programming experience, a respect for production
deadlines and a belief that efficiency really counts.

We're already on our way with somé unique systems—such as FILE
EXEC*, a total file management system with tremendous flexibility.
Other programs are available or under development for all kinds of
businesses.

If you’d like to see what we can do to improve your systems, or set up
a completely new program, call or write Arnold Sunde, Marketing
Director.

. PIONEER oara svstems

PIONEER DATA SYSTEMS, INC. NATIONAL SOFTWARE EXCHANGE, INC.
308 Merle Hay Tower Station Plaza East, Great Neck,

Des Moines, lowa 50310 . New York 11021. AC 516, 482-8480

AC 515 276-6746
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A
LOOK AT
UNBUNDLING

by Angeline Pantages

“Armonk, N.Y., ?/P/69—From the fortress in the apple or-
chard here, word has come down that International Busi-
ness Machines Corp. has decided to postpone any an-
nouncements on separate pricing of services until it has
held further negotiations with the Justice Dept.

“IBM feels that its main strength in dealing with the
hastily drawn government action lies in its separate pricing
policies . . . and it’s not about to lose whatever barter power
it might have by public announcement of those policies.

“In other words, IBM will float some trial balloon policies
with the Justice Dept. in an attempt to negotiate a settle-
ment. They expect the suit to be dropped before the year is
out . . . and a Consent Decree to be held in abeyance until
the effects of mutually agreed-upon separate pricing poli-
cies can be analysed and assessed . . .”

Or: “It was announced today that IBM has begun an
evolutionary program of changing its marketing structure.
The first step is establishing the Field Engineering Division
as a separate entity with separate pricing of all mainte-
nance. At the same time systems programming has been
consolidated and cost studies are under way to determine
the feasibility of a separate organization to offer this service.

Are the above fictional news releases only fanci-

ful, or has IBM announced a postponement be-

tween our writing this and the time you are

reading it? Or will IBM make a token first an-
nouncement and then make its approach to the Justice
Dept.? The opinions of executives in the industry—plus the
presence at IBM of heavyweight legal talent and Justice
experience of Burke Marshall and Nicholas deB. Katzen-
bach—indicate that such a possibility is being strongly con-
sidered within the numerous IBM task forces set up to
study separate pricing.

But it is only one of a seemingly infinite number of con-
siderations for the behemoth in arriving at what the altered
face of IBM business will be. After countless interviews and
discussions we found that for each argument there was a
counterargument. For each conclusion, there was a “but-if”
or “that’s nonsense” answer. Each element that can be sepa-
rately priced has its impact internally and externally. In
other words, the issue seems to raise more questions than it
answers.

There is little value in attempting at this time to arrive at
final conclusions. Instead, this article will present some of
those questions and the way industry experts answered
them.
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what if?

goals of appeasement

Few people feel that IBM will announce the entire pack-
age July 1, or whenever its first announcement will be. It
may know by then what some of its ultimate goals will be,
but it must first put its policies to the test and perhaps
modify the long-range plan on the basis of this experience.

IBM, it is said, must please or appease many people:

1. Itself and its investors. Profits must be held at the
current level; correspondingly, it must move to protect the
products and services that will have both a short-range and

Jong-range effect on those profits.

2. The user.

3. The Justice Dept., provided with canon law to protect
free competition and punish a monopoly, if it can figure out
how.

4, The competitor, who is “all” the rest of the peope offer-
ing wares in the market place and you can hardly please all
of them all of the time.

5. Control Data, DPF&G, and now Applied Data Re-
search, who are “some of the people” variously referred to
as the “Avengers” and “Captain Ahab.” And we're not sure
whether all will be appeased by separate pricing alone.

In retrospect, IBM management made several “errors” in
the past few years—and they were mistakes that put Number
One in the position today of separate pricing “under the
gun.” These include: ineffectiveness in forestalling the
growth and/or the complaints of the leasing companies,
who now own over $250 million in IBM computers; the
development of time-sharing services under the IBM orga-
nization rather than under subsidiary Service Bureau Corp.;
and announcing separate pricing plans too late.

Other events contributed but the leasing companies,
armed with strong financial backing, developed such lung
power that they probably did the most to rouse the Justice
Dept. to “bundling” (of services under a single price) and
IBM’s alleged use of its services to discriminate between
buyers and renters. Had IBM unbundled sooner it might
have appeased the government (as user and suer), and
those private firms that have now filed suit.

time-sharing decision

The entry into time-sharing services was a different mat-
ter. We are told IBM, after much deliberation, chose to de-
velop its time-sharing effort because it was considered vital
to the ultimate growth of the company. The choice was
made at the risk that the 1956 Consent Decree’s ban on IBM
entering the service bureau business, except through SBC,
would be interpreted to include time-sharing services. IBM
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and the Justice Dept. had gone round and 'round arguing
the matter.

When it became plain that IBM was heading into anti-
trust trouble, the time-sharing services were transferred to
SBC and plans were announced for separately pricing yet-
undetermined services by July 1 of this year. IBM was confi-
dent, we’re told, that the more time that passed without
Justice Dept. action after these announcements, the better
were their chances that nothing would happen—especially
since a new political administration was coming into power.
But Control Data and Data Processing Financial and Gen-
eral in rapid fire action filed their suits, and, most shocking,
the Justice Dept. filed a few days before President Nixon
took the oath. In an unusual show of anger, IBM ran a
nationwide ad disclaiming that it had stifled competition in
the industry.

In any case, IBM is now faced with a shotgun separation.
Even if the giant firm thinks it will benefit by putting a
price tag on any or all of its services, it may be forced to do
things differently than it would have if it were purely vol-
untary. This is one strong reason why IBM may wait and
negotiate with the Justice Dept.

considerable considerations

In attempting to please the affected forces, IBM must
consider numerous aspects of separate pricing: what, if any,
alterations will be made to the current philosophy of struc-
turing costs, what services are separated, how they are
priced, when each new policy will be announced, when it
will become effective, who will market each service, how
will it be marketed, what past and future equipment will be
affected? Ask yourself, will IBM be condemned if they price
too high (by the user), too low (by the competitor)? And
under each element that may be separately priced, there is
the question of what part of it, if any, may be dropped from
the list of services (the nonsupported software package, for
example). Too, if IBM’s policy in any area makes it vulner-
able to excessive competition, it must decide with what
lawful means, as through technology, it can protect itself.
And what services would IBM offer—by choice or force—to
those who are not equipment users? There’s more, no doubt,
but you can fill in the blanks as we go along.

What IBM offers to the renter of its equipment are the
following: pre-installation consulting, a 90-day warranty on
equipment, prime-shift maintenance, systems and applica-
tions software and its maintenance (plus some nonsup-
ported offerings), and education on several levels from ex-
ecutive orientation to operator training. It’s a neat bundle
that means the user does not have to go to more than one
vendor for most of his system needs.

single-source organization

IBM has the organization for these services under one
profit center—the 150,000-man (estimated) Data Process-
ing Group. This group is broken down in the following way:

Components Division (develops, manufactures and pur-
chases electronic components used in dp systems);

Systems Manufacturing Division;

Systems Development Division (via U.S. and European
Labs, develops IBM’s regular product line, does systems
programming—called Type I—and maintains it);

Field Engineering Division (maintains edp equipment
and is trained to do in-field maintenance—i.e., debugging—
of Type I software);

Data Processing Division (markets dp equipment, pro-
grams applications or Type II programs, provides free and
for-fee customer education, and maintains and distributes
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the entire program library via the program information de-
partment.)

Not within this group are the Advanced Systems Devel-
opment Division, whose research on new markets often re-
sults in product designs transferred to SDD; the Federal

Systems Division, a profit-making organization geared for

“advanced systems” contracts, including special program-
ming, for government and industry; the Research Division,
whose research domain extends beyond computers to other
technologies.

Other related operations in the form of subsidiaries are
IBM World Trade Corp. {which grossed over $2.billion last
year), Service Bureau Corp., and Science Research Associ-
ates, Inc., which “develops and publishes a full range of
modern learning and guidance materials and intelligence,
aptitude and achievement tests for schools, government,
and industry. The latter is one of the largest publishing
houses in the country.”

cost allocations
For the most part, our concern is with the Data Process-

ing Group. As a single profit center, it has been able to

balance the cost trade-offs of each division to achieve over-
all profitability.

The picture of how IBM breaks down costs of its revenue
dollar is an elusive one, open to interpretation. The input
from the field says it looks something like this:

New (product cost (including direct labor and materials)
overhead and indirect cost, manufacturing and engineer-
ing, noncapitalized test equipment, etc.) ......... .10

Product cost apportionment (including field transfer of
equipment, development costs of products that did not
make estimated sales forecasts, some costs from ASDD,

IBM Research,etc.) .............ccovvvinnn.. .06
Maintenance ............ iy e 15
Profit before taxes ............ ... . . ... .30

Other apportionments (marketing, including .10 for sys-
tems engineering, .19; personal property tax, .05; over-

head, .06 .......... . ... . i .30
Direct development costs (software, .05; SDD cost, .04)
......................................... .09

The actual price set on a piece of equipment is based on
market considerations, taking a series of low, medium, and
high forecasts of sales and settling on one. (IBM so under-
estimated the sales of many 360’s that the underestimated
cost of certain items like software was offset, we're told.)

Taking the percentage of the revenue dollar applied to
any one item and diminishing the user’s rental price by that
amount would be inaccurate. In other words, you can’t sim-
ply remove 5% for software, 10% for systems engineering,
15% for maintenance, and 1-2% for education—if those ser-
vices are separately priced. For one thing, not all IBM users
will purchase all the services—isn’t that what this whole
mess is aboutP’—so. IBM would be forecasting fewer sales
and spreading the cost over a narrower base.

Also, putting software costs, for example, at a mere 5% is
misleading. For one thing, it is the average and is spread
across the entire data processing line, including peripherals,
terminals, etc. There are also software expenses to be found
in systems engineering, in products which have failed and
whose costs are allocated in the product apportionment,
etc. Software must also account for a percentage of profits,
of overhead, and so on. In its suit, Applied Data Research
says that standard and custom software, systems engineer-
ing, etc. (lumped under software expenses) amount to 35-
50% of the system price.

In fact, if you take each service or product and apply the
same rules of cost allocation as applied to hardware (30%
profit, for one thing) you end up with many different pric-
ing possibilities.

But the IBM cost structure is subject to change. For ex-
ample, IBM’s costing philosophy has been -eroded, by the
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change in the cost of certain elements. Total product cost
reportedly has significantly diminished in the last 10 years
while marketing cost has increased, mostly due to systems
engineering support costs.

Below are some opinions from users and the various sup-
pliers of equipment and services about the possible separa-
tion of pricing for the four major candidates: software, sys-
tems engineering support, education, and maintenance.
You'll find few pat answers. In all it is well to remember
that IBM must balance the trade-offs among the services,
that it will resist creating a greater “bodyshop” problem
than it has, and that it must price competitively.

Software. IBM is said to have 3000-4000 systems pro-
grammers developing Type I software (compilers, operat-
ing systems, sort/merge and utility routines, text editors,
etc.). On the other hand, IBM is said by another source to
have 2300 programmers and 400 systems analysts at Feder-
al Systems Division and 1700 programmers at Systems De-
velopment Division and an undetermined number at Aspp,
World Trade, and IBM Research—all of whom contribute
somehow to the Type I library. (That’s just to show you
how confusing it can get; IBM will not supply such figures
to the public.) In any case, the bill for Type I 360 software
for 68 is estimated by non-IBM sources to be $100 million,
and to be $150 million in "69.

About 400-500 applications programmers, many of them
ex-systems engineers, are said to be working on Type II
software in the Data Processing Division, and their current
annual bill is put at $15-16 million.

IBM also gives away programs in classes called Type III,
which are IBM contributed but not maintained, and Type
IV, user contributed, not maintained. These are not part of
the standard product line and their costs are not allocated
to it. (The lines between the classes blur somewhat, and
you'll find packages like the caLL/360: Basic offering not
classified at all.)

The last IBM annual report we can find with figures on
the number of programs in its library is 1965, when it
listed 2500 programs . . . and that was early in 360 software
development.

Nearly all IBM customers use the systems software but
“applications programs from IBM are for selling, not install-
ing,” said one ex-IBMer. “IBM was dragged into offering
applications programs by aggressive marketing people, but
now the momentum in computer use in many industries is
so high that IBM would not lose customers by not having
Type II for them. If there is a convenient way out of this
service, or at least to reduce its cost, IBM would be happy
to use it.”

type two first

Therefore, the consensus is that IBM will first separately
price Type II. IBM does not have a centralized organiza-
tion for its application program effort. It is fractionalized—in
the branches, regions, etc. And IBM may be looking for
ways to control this group and direct it toward new markets
where applications are vital if a computer sale is to be
made. Too, directing its skills at fewer, specific areas could
also mean better programs. Possible result: inevitable sales
to the “underdeveloped” markets; partial abandonment of
software in established computer markets to the software
firms, who will do their darnedest to step up production of
programs for 360 computers, also benefitting IBM; and
general benefits to the software houses, who will find a
slightly bigger market to attack, and to service bureaus
which can buy the “improved” IBM packages for markets
considered lucrative by the superb IBM market researchers.

But Type II really isn’t such a big market, we're told.

If the Justice Dept. and the private antitrust plaintiffs
were not in the picture, one could fathom that IBM would
do any or all of the following:

1. Price all future applications packages;
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2. Price all future Type 1 packages that supplement or
provide an alternative to current basic systems software
(such as caLL/360: Basic, OS alternatives, etc.);

3. Continue all rental contracts with the current library
available for free to them, but perhaps pricing any major
revisions of these programs which extend-“beyond a reason-
able period of time;”

4. Offer software and systems engineers in a package,
perhaps under a minimum formula of x number of dollars
for software for x number of SE’s;

5. Charge the user a one-time rate for software no matter
how many installations he may have that use that software.

These are some of the possibilities. But with the problem
of antitrust, IBM could be forced to put a price on each
discernible “labeled” software product and the manuals in-
volved (which already have a price tag on them to noncus-
tomers), provide no personnel except those allowable under
warranty (warranties are not provided with IBM software
now), charge the user full rate for each package used at
each installation, separately price systems engineering sup-
port, and perhaps even provide a rebate to the user for
paying for unused software in the past. (We expect that the

. courts would have to demand the last.)

type one too?

In other words, it is said that IBM will ultimately have to
price Type I software. To those who say that “You can’t run
the hardware without operating systems, compilers, etc.”
the counterargument of software firms (Applied Data Re-
search, Programmatics, and others) is, “We're not asking
IBM not to develop this software, just not to give it away.”
ADR says that IBM has 99% of the Type I market for IBM
equipment because it gives it away. .

A lawyer with edp credentials supports this view. “Soft-
ware is software in the eyes of the law. How would the
industry like it if the courts had to judge the difference
between these arbitrary classes, or between one function
they perform and another? Asking for such distinctions,
when even within IBM the line is not always clear between
its ‘types’ of programs, is asking for regulation.”

[It’s time to throw in a rumor. IBM is said to be prepar-
ing a new operating system, NSS, for the New Systems to
be announced within the next year (360 compatibles called
the 360/35,/45). And NSS is said to have a price tag on it.
Presumably the present operating system will still be usable
on the New Systems, but NSS will be a “vast improvement”
under which current compilers will operate.] '

Thus the industry can conceivably look forward to com-
plete separation of software, although it will not all come at
once. The four classes as now set down may disappear, with
no Type III equivalent, and perhaps Type IV (user pro-
grams) kept in the libraries as a service to the user and only
tape duplication and distribution charged. As an after-
thought, it is suggested that if IBM wishes not to support all
the Type III programs now in its library, it may variously:
sell the program at a low price without a warranty and with
no modifications or maintenance, or it could perhaps license
software houses, and service bureaus for a fee, to maintain
and market the package, collecting a royalty, or perhaps sell
it to them outright.

Regardless, the user is warned that any package he buys
from anyone should come with a warranty and a carefully
drawn-up contract, especially if Systems Engineering help
is separately priced. (We recommend DaTamatioN’s Octo-
ber, 1968 issue on software packages and “The Economics
of the Software Market,” by Dr. M. Conway, for contrac-
tual, pricing, and other considerations.)

Systems engingers (SE). This is a people problem.
(There are about 10,000 SE’s in the field, in assistance
centers and branch offices.) The reason IBM’s cost of mar-
keting has about doubled in the last 10 years is because of
the SE, who has cost IBM 10¢ of the 19¢ for marketing in
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the revenue dollar. The SE is a sales tool, but he costs “too
much” money.

What does an SE do? Mel Conway notes, “Almost exclu-
sively, support is help provided to a user in designing and
programming his particular application and in making
sense of the software he gets.” IBM says his function is to
provide “guidance and counseling;” he is not the user’s con-
tract programmer, systems analyst, etc. SE’s come in various
classifications ranging from trainee not long out of college
to senior, with experience in systems design, analysis, and
programming. The user variously tells you he may, depend-
ing on his level:

—provide assistance in training in-house personnel or give
guidance in defining training prograims;

—do research on how to solve technical problems;

—provide a reference on what other users are doing to pre-
vent “re-invention” of a program already developed;

—help design a new system;

—“constantly” make suggestions for new hardware needed;
—“take off for days to go to classes or get involved in some
sales pitch for another installation;”

—“work on plO]ects that will beneﬁt IBM, not necessarily

the problem areas;
—do programming tasks rather than trouble- shootlng

The mix of SE’s an installation may get varies, and that’s
why the functions vary, and he is there of course to serve
IBM . . . that’s indirect selling. One group at one large
installation contained “two full-time programmers and sys-
tems designers, two part-timers going to classes, and one
engaged in selling MIS to the user and doing MIS systems
design work.”

se pricing problems

Thus, in determining separate pricing you would have
many problems of classification, dollar value, and function.
IBM software does not come with a warranty; updates and
revisions and SE support are provided as part of the system.
If both software and SE’s were separately priced, you might
end up with any of several combinations. It would be up to
the user to demand contracts which spelled out perfor-
mance specifications of the software and the length of help
that he would get to make the software meet those specs.
One user suggests that the “debugging” and updating func-
tions—as opposed to systems design or other consulting
work—could reasonably be included in the software pack-
age.

As a matter of fact, Robert V. Head lists among his rules
for buying: “If a company is paying more than $2000 or
$3000, it should expect a reasonable amount of initial on-
site support. The nature and extent should be clearly under-
stood.” Training and assurance of error-free operation for a
reasonable period of time are also important elements.

But with or without “reasonable” help to get a single
package or several going, the user has the problem of get-
ting his whole system on the air. This is where systems help
is needed and can be accomplished in several different
. forms.

First, let’s look at several premises. The SE above all pro-
vides account control. The trade-off between his cost and
this control is such that IBM would rather pay SE costs
than lose control. But legally, opinion is that IBM must
separate SE’s to be responsive to antitrust action. Second,
the smaller user traditionally requires more help than many
large users, primarily because of experience of the user.
(Note: a $60 80K 7090 averaged about 12 man-months of
SE time to install, while a $15-20K 1401 requxred 30 man-
months.) IBM wants the small user market, because these
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users grow to the most lucrative medium-scale system.
Therefore, it cannot afford to set a price based on actual
cost of SE help to these users; it would be far too high.
Fourth (but not as important), if forced to separate, IBM
would like to diminish the cost of its SE support.

some alternatives
"Within this context, let’s see what interviewees said might
be done:

1. If IBM does not split out Type I software, it could
split the SE force into two, one for Type I and one for Type
II. The SE’s involved in systems programming would be
bundled into the hardware price, keeping the latter high and
resisting the exposure of extremely low product cost—a dan-
ger to the competitor. This would also save the small user.
IBM does not now have any set regulations for dispatching
SE help. The branch manager has the budget flexibility and

the authority to provide more or fewer SE’s—depending on

the problem, the importance of the users, and/or how loud
he screams (the “oil the machinery where it squeaks most”
method). If there were any legal arguments on this free-
wheeling dispatching, IBM would set up a complicated for-
mula—complicated of necessity—which apportioned the SE
time according to the complexity and/or size of the system.

Type II SE’s, dealing with a smaller base of customers,
could be priced on a per diem or hourly basis, or be pro-
vided in a fixed monthly price package which would not
commit itself to any time estimates, which IBM is loathe to
do.

9. Or, IBM could put all SE’s on a per diem or per hour
basis. But here, there could not be any single price because
of the levels of experience represented. If IBM charged
against actual cost, it could price itself out of the market.
The only gauge we have is that independents are said to
charge anywhere from $10-40 an hour, and Federal Sys-
tems Division, which has a lower profit requirement,
charges about $25/hour. Thus, IBM, if it remains competi-
tive—and its price based on current overhead would have to
be high—would be putting itself in competition with the
independents. Many users claim (were not surprised) that
“superior SE help could be obtained outside.”

3. Or, IBM could put a price on a certain number of SE’s
per system, as 1nd1cated above (1), but involving all SE
help. : ’

what might happen

IBM will probably put more emphasis on the following:
use of the technical assistance centers around the country,
possibly on a per hour basis, sometimes eliminating the
more costly on-site SE for help in systems problems; use of
hard-wired programming functions in the cpu, and (equal-
ly important) in special-purpose terminals to diminish the
problems and responsibilities of the SE as well as the neces-
sity of marketing and pricing some software.

If IBM did the latter, it would probably make the special
functions highly reliant upon the software it develops;
hence, the user would be stimulated into buying the soft-
ware and the SE’s. It could also develop applications pack-
ages for the small user a la the NCR approach—don’t diddle
with them, just slap ’em and run—which presumably is
being done with the upcoming IBM 3.7 system, again di-
minishing SE requirements.

Education. Free customer education is said to have cost
IBM $60-70 million last year. IBM does have some courses
for a fee, such as a $1600 systems analysis course, but fewer
than 1,000 students enrolled for such courses last year.
Hence, with such costs and little return in cash, a battle has
gone on within IBM for years about whether to charge the
customer for all the free training and “orientation” he re-
ceived.

IBM has several levels of education. There is the execu-
tive orientation course, lasting under a week, and numerous

DARTAMATION

—



UNBUNDLING . . .

more technical courses aimed at data processing manage-
ment and at systems analysts, programmers, and operators.

The likely candidates for separation initially are those
professional training courses for edp managers, program-

mers, etc. The executive courses, which are labeled the most’

brilliant “soft-sell” in the industry, might be the last to go
because they are marketing tools aimed at enamouring the
executive with the qualities of IBM.

Separate or not, users indicated that they would take
advantage of many IBM courses. The company is consid-
ered to have one of the best, and the biggest, computer
universities in the world. In fact IBM might wipe out many
of the programming schools for the public if it attacked that
marketplace. But here is IBM’s “double-edged sword” to
use in argument with the Justice Dept. IBM is not likely to
want to extend far beyond customer or prospect education
because to date it is a costly “bodyshop” business. If Justice
says that its services must be offered to all comers, IBM can
argue, if it wants, that many programming schools would
not survive (not such a bad idea, say many).

As for courses like those offered by Brandon Applied Sys-
tems, University Computing, Compuiter Sciences, etc., said
one executive of an edp education firm, “The demand for

-edp education is so great already that there would be little
‘mpact in separate pricing in edp management and operat-
1g levels.” The separation of executive course prices could
ean a slightly larger market for the competition, if they
an educate the executive to the fact that IBM courses are
.ightly biased and not likely to teach him about such things
s the economics of shopping around for the best equip-
‘ent and price.
One market IBM could move into effectively is the non-
ita processing operating level management—the man
“ho’s responsible for turning out the company’s widgets.
sulting firms see this as a great untapped educational
wrket and an important one.

‘An education market IBM will surely not enter is courses

» teach the user how to cope with separate pricing and
.election of services from many vendors.

If IBM does not enter the public arena in education,
therefore, few can see a great deal of impact other than
cash for the IBM coffers. One systems engineer we spoke to
indicated the fear, however, that if the user ends up paying
more for a total package from IBM one of the “luxury”
services he may eliminate or diminish will be education, to
his detriment.

Looking down the road, the only other observation is that
while education is currently that “bodyshop” business, IBM
could expand its efforts and trim its personnel through the
use of computer-assisted instruction. It already has such a
program for its field engineers, who are partially trained
and updated via terminals.

Maintenance. From a pricing standpoint, this would ap-
pear to be the easiest service to break out. (IBM already
has a price tag on all maintenance for purchased machines
and for rental equipment beyond the free basis nine-hour
five-day week included in the rent. The user can enter into
maintenance agreements for 9, 12, 16, 20 and 24 hours a
day for five or seven days a week. Or he can obtain mainte-
nance on a time and materials basis, paying for the field
engineer by the hour and for parts. (One big user complains
that the only one who charges as much as psychiatrists and
plumbers is IBM maintenance.) IBM also has a 90-day
warranty on all equipment.

As a matter of fact, the General Services Administration
has almost guaranteed that maintenance will cut out; it has
called for separate pricing on all rental edp equipment for
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the fiscal 1970 pricing schedules. Additionally, it has even
asked for a discount wherever there are numerous units at
the same location, although IBM has traditionally balked at
discounts. GSA is also investigating the cost of maintenance
to determine how much it pays for “low” reliability.

While it is conceivable that IBM’s pricing method for
maintenance will remain the same and that the charge to
renters will be within a few dollars of that to purchasers,
this does not preclude some changes. Most likely is a main-
tenance increase across the board, something IBM tried to
do some months ago on purchased equipment only (subse-
quently rescinded). IBM does not make a profit on mainte-
nance now for various reasons; increased reliability on some
units costs more than the FE effort to make up for the fail-
ures of “less reliable” equipment, for one thing.

If IBM did raise its maintenance prices, its competitors
would welcome it, since many charge more than IBM cur-
rently does on numerous units. It could also create a market
for the independent maintenance firm, thus far excluded
from almost all of the IBM equipment on rent (which ac-
counts for 85% of IBM installations). Many users claim they
would not defect from IBM on maintenance costs. Others
are more cautious, saying they wouild stay with IBM at least

“initially.”

The report by the Boston Computer Group, Inc., on
“Maintenance of ADP Equipment” completed in ]anuary
for the General Services Administration, says that current
industry manpower is about 30,000 men for the existing
data processing and punched card equipment vendors.
IBM must have at least 5,000 data processing Field Engi-
neers (maintenance men).

waiting to move in

But the BCG report tells GSA that there are “several
large and more stable organizations strongly desirous of get-
ting into the maintenance business and can be developed as
an alternative (to the equipment vendor).”

We already count Management Assistance, Inc., and the
RCA service company among the few large active indepen-
dents (RCA’s field engineering for its own dp systems is
separate from the service company). RCA has already cap-
tured a contract to maintain the 1500-1800 terminals for
American Airlines that were developed by IBM’s Federal
Systems Division, and it is reported to.be proposing mainte-
nance of IBM computer systems at at least two installations.
MALI is building up a stable of peripheral equipment which
it markets and maintains (Memorex drives, Potter tape
drives, a data inscriber). Depending upon what other pe-
ripherals are in the MAI plans, a user could obtain a 360
with MAI peripherals—and if a single vendor’s peripherals
account for the larger proportion of the system dollar, it
“would be a short step to maintain the cpu,” said one inter-
viewee.

There may also be some opportunities for the small local
maintenance firm, particularly in the small batch system
market. We're told many entrepreneurs among IBM FE’s
are ready to resign to form such firms if separation occurs.
Leasing companies are also in there fighting, setting up to
maintain much of the equipment they have on lease. And
although the peripheral companies association that was
started last year is considered a good candidate to cooper-
ate on a nationwide maintenance activity for all member
equ1pment we are told that the association is at least two
years away from such a project.

the forceful approach

One IBM-watcher interjected a thought that almost. all
others we talked to rejected, but it’s still worth mentioning:
Should IBM separate maintenance, it might be coerced by
the sophisticated user with a mixed-vendor installation to
maintain the entire system for a fee. If IBM refuses, he
suggested, this user might go to someone willing to provide
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It's the Link APD-5000 Microfilm Plotter.
It's the most plotter for your dollar in high resolu-
tion, speed and accuracy.

Not only does the APD-5000 offer today's com-
puter user the sharpest available film recording, its
versatile high-performance features and numerous
applications capabilities can significantly reduce the
overall cost of your entire computer output operation.

Sounds like an impossible bargain? Here's proof
it's possible:

O Proven 4096 x 4096 matrix, fully capable of
. recording the information contained on a highly-

detailed D-size drawing on one 35mm frame.

O Incremental and whole-value plotting, with vari-
able line thicknesses and density levels.

O Modular design for 'you-buy-only-what-you-
need-now’’ cost efficiencies, without risk of
obsolescence.

$100,000
Bargain.

O Integrated circuitry to reduce maintenance costs
and increase up-time.

What's more, Link has developed a third genera-
tion software package especially for the APD-5000.
Written in Fortran IV, it's compatible with almost any
computer. And, using a Link translator, programs
written for other plotters can easily be run on the
APD-5000.

One more thing about the APD-5000. Since similar

‘plotters can cost upwards of $250,000, ours would
- still be a bargain at twice its price.

For full details on Link’s APD-5000 Microfilm Plot-
ter, write to Advanced Technology Systems Sales,
Department D, 1077 East Arques Avenue, Sunny-
vale, California 94086 or phone (408) 732-3800.

SINGER

ADVANCED TECHNOLOGY

Link Group/Singer-General Precision, Inc.
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Pity the plight of the poor anteater. With a big stomach
to fill and a tiny mouth to feed it, the anteater has to spend
his whole day eating. Like modern high-speed central proc-
essors, he’s always a little hungry. O There’s not much hope
for the anteater. But the INFOREX Intelligent Key-Entry
System can make things more palatable for

central processors. 0 INFOREX gathers ”4\%%
data from eight keyboards into one . ="

et
K R T N

buffer. It sight verifiesand key veri- e N

fies. Built-in logic performs check - "‘,,_ |
digits, left-zeros and balance . = .

- *-’«:,w.\ e -y

totaling. Then, it pools completed ™~ = = oo

-~

jobs on 7 or 9-track compatible tape. N
Optionally, it will operate on-line directly — ™-..
to your central processor. JINFOREX Intelligent
Key-Entry gives computer systems a bigger bite- \

L}
!

good news for computers evenif it isn’t particularly
cheering for anteaters. !

-~
-~

o INFOREX

21 NORTH AVENUE, BURLINGTON, MASS. 01803




Only total-concept

SYSTEM G

transforms a rough sketch into a precise master drawing
while storing all drawing data

in a well-ordered master file

for retrieval and updatini],

and for inventory controls,

hills of material,

and other administrative documentation.

SYSTEM PACKAGE:

Two Graphics Input Consoles, major
programming for your computer, and
one 713-10G phototypesetter, the
computer graphics model of the
famous 713-10 Textmaster.
SYSTEM ASSIGNMENTS:
Schematics, systems diagrams, logic
diagrams, piping diagrams, PERT S
charts, flow charts, and other engineer- | [
ing and administrative documents,
especially those combining line art
and alphanumerics.

SYSTEM LOCATION: Anywhere.
Free-standing, off-line SYSTEM G
equipment doesn't need special
quarters, though you will be tempted
to show it off. The console has been
cited three times for achievement in
electronics and industrial design. ..
SYSTEM SPEED: Less

than an hour for a D-size
drawing of average density.
Batch operations achieve
even faster throughput.

PERSONNEL: Practically
anyone. Simplified operation
and steep learning curve v
solve the manpower problems.

DETAILED INFORMATION:
Without obligation, ask for
the booklet, “The Why and How
of SYSTEM G,” or for immediate
technical analysis of your
particular requirements.

i = ' ] T
! : &

THE WHY AND HOW OF
SYSTEM G

This ad was Photon-set in Univers Bold
Condensed and Univers Medium Condensed

PHOTON, INC. Computer Graphics Division, 355 Middlesex Ave., Wilmington, Mass. 01887, Tel. (617) 933-7000

HOTON

WORLD LEADER IN PHOTUTYPESE_TTING.
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'CENTRAL
PROCESSING UNIT/

. %

When you have full cycle times as low as programming tasks of preprocessing. Stand-
500 nsec, you can let everybody in the door. ard modules handle job and I/O queuing,
That’s what makes the new EMR 6100 Series interrupt control, dynamic core allocation,
preprocessing computers ideal as “front-end” and shadow-time batch processing. In addi-
hardware for large time-sharing Central Pro- tion, you get real-time FORTRAN IV and a
cessing Units. And with memories expand- macro-level assembler called ASIST to per-
able to 32K, these 16-bit machines can take form routine data processing prior to com-
on the routine tasks of most of the customers puter entry. '

waiting to get on the big CPU. If you want more information on how you

But without proper software and I/0 hard- can eliminate that long line up in front of
ware, large memories and fast cycle times still your CPU, call or write our Marketing Man-
can’t guarantee real-time processing. That's ager, EMR-Computer, 8001 Bloomington
why EMR developed ASSET, an unusual Real- Freeway, Minneapolis, Minnesota, 55420
Time Executive that is ideal for the multi- (612-888-9581).

”th(-) system builders’’ C OMP U TE R

EMR DIVISION OF WESTON INSTRUMENTS, INC - A SCHLUMBERGER COMPANY
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UNBUNDLING . . .

such service if such a firm exists. In either case IBM is
rendered vulnerable in the peripheral area. This source says
that currently peripherals account for 55% of the hardware
dollar in a system and will in the upcoming systems account
for %. Competition for IBM in the perpheral market is
gathering strength, offering compatibility with IBM systems
and better prices. _

The counterargument to this suggestion besides IBM’s
unwillingness to do so, may be the other vendor’s unwilling-
ness to have IBM do it . . . although IBM has offered sys-
tems maintenance management contracts in which it diag-
noses a system problem, contacts and notifies the non-IBM
supplier if his equipment is at fault, makes monthly reports,
recommends diagnostics, etc.

A few years ago, at one 15-vendor installation (second
generation equipment) IBM made such a proposal but the
other vendors resisted such management and would not
provide training to IBM FE’s. But the mere threat of such a
move caused each vendor to keep the downtime of his part
of the installation at a minimum, and the user ended up
with a highly efficient operation.

Regardless of that one success, however, too many ven-
dors at an installation can be a problem. If the user does
consider the single, independent service company as a solu-
tion, he will have to be much more knowledgeable about
maintenance and the problems he will face in selecting such
a third party. Few computer users have ever paid much
attention because service came with rental. Consider the
following excerpt from the BCG report:

engineering changes

“The problem of engineering change would not be a ma-
jor concern to the maintenance were it not of such high
occurrence. As observed, it seems particularly high in the
case of the System/360. Several installations visited report
an excess of 300 hours of engineering changes still back-
logged at the installation . . . the prevalence of such a high
level of engineering change suggests that the equipment is
partially being debugged and built in the field (at obvious-
ly high expense to the manufacturer). The fact does remain
that the installation of such changes reduces equipment
availability to either the rental or purchase user, and in the
case of the maintenance agreement apparently is performed
at the expense of preventive maintenance time—which the
user is paying for.”

The single problem of engineering changes suggest that
there would be problems for the non-vendor service man.
How can he keep up with them? Is IBM obligated to pro-
vide him with the documentation to do so. On rental equip-
ment it would seem to be to IBM’s advantage to keep its
equipment up to date. Too, this also suggests that the 90-
day warranty provided on equipment is extremely short for
such expensive equipment. In other words, it is felt that
IBM would have to provide a warranty that is more reason-
able, including all engineering changes that must be made
to meet carefully drawn up specifications of performance.

Even if engineering changes are made as part of the
hardware contract, any service man must be aware of them.
Here are some further problems for the third-party firm: the
field engineer must be trained and BCG says that it costs
$7,500-812,000 to recruit, train, and place a technician; the
firm must obtain documentation, another cost item; parts
must be maintained in inventory, readily accessible; some
means must be found to repair some parts to keep costs
down; and in order to keep his inventory down to a reason-
able minimum, he must have historical records on the units
he maintains so that he can tell what parts have the highest
frequency of failure and store accordingly.
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The BCG report says that parts are 10-20% of the total
maintenance costs. The third-party firm would have to pay
the manufacturer’s markup of several hundred per cent on
these parts, and often he would have to buy a whole assem-
bly just to replace a faulty element in it. If he knows his
business, he has a list of non-IBM manufacturers who can
supply certain parts that are not unique to the IBM system
and therefore made not only by IRM. IBM, of course, has
parts centers all around the country: support centers in
eight metropolitan areas, distribution centers in New York,
Dallas, Los Angeles, and Atlanta, and a few major depots,
one in Mechanicsburg, Pa.

Since IBM does not rebuild parts or offer a trade-in, if
third-party service firms do become a factor in the industry,
there may be a place too for the local repair shop that spe-
cializes in repairing items like power supplies, mechanical
assemblies on peripherals, etc.

how to shop

Thus, if you're looking for a good independent service
firm for IBM equipment it’s the one that ideally has IBM-
trained FE’s, well kept historical records, carefully selected
items to maintain, location near parts centers, excellent
knowledge of parts manufacturers, and maybe even a repair
shop on-site or nearby—among other things. (But if you get
into equipment that uses new techniques like Large Scale
Integration, you're probably better off using the vendor’s
service, since the independent service firm may be discour-
aged by the spare parts investment.)

One last consideration that speaks against defecting from
IBM on maintenance: if the service firm contracted for does
not perform well, IBM will take on the contract again. But
the equipment must meet IBM specifications and if it does
not, IBM will bring it up to spec if possible . . . but at a
price. On the other hand, it will be to IBM’s advantage to
make sure its rental equipment is kept up to spec, so it may
issue well-documented standards and may even provide
limited training to the user’s non-IBM service man.

There’s bound to be some kind of a market for the inde-
pendents just because there will be a price tag on mainte-
nance, and because of the mixed-vendor installations.

The federal government may be a good customer at some
installations. At least, the BCG report indicated it was in-
terested in a definite alternative to vendor or in-house,main-
tenance.

But the user is warned to sharpen his knowledge on how
to select and contract for such services.

many paths

As we've already indicated IBM will probably use or con-
sider using several different techniques to offset or comple-
ment the effects of any separate pricing policies. As noted
earlier, there is computer-assisted instruction for its educa-
tion courses to cut down on the personnel problem, the
integration of software functions into hardware (cpu and
special purpose terminals) to alleviate the SE and software
marketing problem, model easy-to-run applications pack-
ages for small systems. Use of LSI circuitry, whether IBM
cares or not, may discourage independent service compa-
nies because of the extremely high cost of parts replace-
ment.

But, in addition, IBM is also utilizing a higher purchase-
rental ratio on its newer equipment, which thwarts the pur-
chase of computers—and hence the leasing industry. But it
can increase cash flow through the sale of services and soft-
ware, previously paid for monthly in hardware. This also

- helps the other mainframe makers who follow suit. -

If the current squeeze on IBM’s peripheral market (how
do you squeeze an elephant?) is compounded by forcing

~ IBM to maintain mixed equipment installations or by third-

party services firms able to do so, IBM is bound to make
several moves to protect this market, from cutting prices . . .

DATAMATION



to integration of the control unit into the central processing
unit. The latter is another one of those rumors. IBM is re-
portedly considering integrating the control units, scatter-
ing the CU logic to take more efficient advantage of the
nanosecond cpu logic. Such a move would require that the
foreign peripherals attached to it be “totally” compatible
with IBM peripherals. Further, the CU integration may cut
the price of these “boxes,” offsetting the higher costs of IBM
peripherals. Some users may not stand for this lack of flexi-
bility in attaching foreign units, but small and medium
scale users wanting to stay with a single vendor may wel-
come the economic tradeoff.

In any case, you can see there are many avenues open to
IBM. With Vincent Learson and others like him at the helm
of IBM management, it’s not likely that the company’s
profits will suffer, even if eventually its share of the product
and service markets is diminished.

the end result?

The interviewees guessed that IBMs’ initial announce-
ments will involve unbundling of professional training
courses, Type II software, maintenance, and systems engi-
neers. Type I may be forced out, perhaps in bits and pieces,
later, as may the executive orientation courses. Those initial-
ly separated services will mean the basic rental price will
decrease by 10-12%, we're told, while the total package will
mean a 10-15% (or even 20%) increase . . . depending on
who you talk to.

Everyone expects most of the users to maintain the IBM
security blanket, subscribing to most IBM services, no mat-
ter what the price. Said one software executive (and this
would apply to other services), “Separate pricing won’t
make a bit of difference until independent software houses
come up with products and maintenance that are superior
to IBM. There isn’t any independent that can handle what
IBM does. However, the industry is maturing and, in three
years or so, things may take shape and there will be real
competition. Quality and economics will be the key factors
in determining which firms will survive.”

effect on competition

Does separate pricing mean merely that there will be
2,000 instead of 1000 new software firms, 50 instead of 10
new maintenance firms, because the industry has been so
bullish in its growth already? We were told: “Any time you
put a price tag on a product or service, especially when it
involves most of a market that has never been available to
non-IBM firms, you must end up with a market for competi-
tors that is at least a few percentage points bigger than it
was. And a few percentage points to IBM may mean the
doubling and tripling of someone else’s business.”

One executive of a computer manufacturing firm confi-
dently predicted that IBM’s share of the market would de-
cline to 50% during the 1970’s. And this would happen not
only because of separate pricing, but also because there is
strong competition developing in terminals (to account for
20-30% of the market by the 70’s, it’s guessed), in peripher-
als, in communications-oriented systems, and in many special
markets, like process control.

(We asked Richard Brandon what he thought would
happen in the long run, and, after allowing for some un-
startling growth in competition, quoted Lord Keynes, “In
the long run, we are all dead.”)

It remains for the computer manufacturers to outwit
IBM, as always. Burroughs has already shot up some trial
balloons, by separating software on small new systems, like
the TC-700. Scientific Data Systems already separately
prices its coBoL and a linear programming package. Univac
has never included maintenance in its rental price, but as to
further separate pricing has stated that it did not consider it
feasible. Honeywell has already set up a software company
under its service center operation, apparently in prepara-
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tion for the new policies. Control Data has its institute for
education, including maintenance training. RCA has a
unique option that most don’t have: it can have its users
buy IBM applications programs—if IBM makes them gen-
erally available—to run under the Spectra computers with
only minor modification, we're told.

The more scientifically oriented firms, like SDS and
CDC, will probably not go too heavily into the software
area to compete, because the needs have never been as
great as for business data processing, and the “people prob-
lem” is fierce. We may see some of these manufacturers
making more licensing agreements with service firms in any
of the above areas, in an effort to provide total packages.
We may see some manufacturers continue to bundle their
services and hardware to see what kind of a competitive
edge they can gain. And some may follow IBM’s lead, but
configure their prices and services differently.

Manufacturers like Control Data are trying very hard to
develop their OEM markets to drive up the volume of pro-
duction and bring manufacturing costs down—in an effort
to compete more strongly should IBM “expose” its relatively
low product cost in future prices.

follow the leader .

Generally, the marketing ability of IBM competition
must be improved immensely to compete with IBM’s high-
incentive force. Management in some instances would do
well to copy the IBM style, which on some levels, such as
branch management, provides great flexibility and stimulus.

And, the industry must surely get over its case of what
Parkinson calls “Injelititis,” induced inferiority, to IBM. We
refer them to a book called Management and Machiavelli,
for finer points on how to wage corporate warfare.

And ah, the user. He will pay. But he will also have a
choice if he knows what to do with it. The first thing he will
have to do is set a time limit on all the salesmen that he will
surely be seeing. They’ll be hawking: a software package at
10% less than IBM, consulting services at $10/hour less,
maintenance “equal to” IBM’s price but “better in quality
and mixed equipment coverage,” peripherals and main-
frame manufacturers with their own set of products and
services claims, facilities management companies that
would like to run the user’s installation, etc. In other words,
management will be forced to consider the economics of
systems, even if it stays with IBM. He'll also need a lawyer
to draw up the contracts.

Facilities management looms large, in the opinion of
those we spoke to, as a possible “boom” area. Users now
secure with IBM may become confused by the prices
thrown at them and abdicate in favor of “letting someone
else do my computing just as someone else services my car.”
Good facilities management houses presumably will know
how to mix equipment and software, we're told.

But just as a final salvo at those who may think IBM does
not have a contingency fund for that too, we bring forth
Federal Systems Division, which has about 12,000 people, a
manufacturing facility (Electronic Systems Center, which
can make everything from 4-Pi military computers to spe-
cial purpose terminals for American Airlines), a large stable
of programmers and systems analysts, and about half a bil-
lion dollars in annual revenues. It has been doing systems
management for the government for some time and has a
growing group of about 200-300 doing similar projects for
industry. It’s run by a crack businessman, B. O. Evans.

On the other hand, Applied Data Research has com-
plained about FSD in its suit too. . . .

If this treatise has done little more than confuse the issue,
the issue does not need our help. One bright marketing
manager, in considering all these arguments, did provide us
with one sure-fire solution: IBM and the Justice Depart-
ment should merge. m
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Whoever thought ordinary electricity would be obsolete?

ordinary electricity precise enough for the most
critical electronic applications.

There are a number of “polished power” system
modes available, but one is best for your needs.
The more popular include continuous, reverse

Ordinary electricity from an AC outlet isn’t good
enough for your sensitive electronic instruments.

A tiny dip or fluctuation in the power flow can
cause misinformation to be fed into a computer.
Or a data logger to lose data. Or a flame control
to trigger a shutdown.

Ordinary electricity needs help. The kind of
help that only Exide’s “polished power”. systems
can supply.

These Uninterruptible Power Supply (UPS)
systems supplement the standard AC input to pro-
vide power that doesn’t dip or fluctuate. Making
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static transfer, and forward transfer.

Let the experts help you select the right product
or system to meet your power needs for precise
power, redundancy or back-up. To learn more,
write Exide Power Systems Division, ESB Incorpo-

rated, P.O. Box 5723,
Philadelphia, Pa. 19120.

World leader in packaged power.

(Ess)

Exide




SEMICONDUCTOR

MEMORIES:

try one and see

EVOLUTION OR REVOLUTION?

by Robert F. Graham

The answer to the question in our title rests with
the computer manufacturer.

Using today’s standard machine organization,
presently available semiconductor memories al-
low him higher speed. Semiconductor memories now in de-
velopment will permit lower cost equipment of an evolution-
ary nature. However, if the machine designer takes a new
look at the cost-performance trade-offs available through
semiconductor memories and reorganizes his machine to
take advantage of these new trade-offs, there is a revolution
in the making.

the evolution

Let us look first at the evolutionary situation we see to-
day: )

Fig. 1 (p. 100) shows an approximation of the prices we
can expect versus access time for the presently available
memory technologies. In order to obtain maximum accuracy,
a third dimension of memory size should be included; how-
ever, for our purposes these parameters will suffice, since
price tends to dictate the extent of utilization.

In Fig. 1 memory technologies are compared using access
time as a parameter. Such a comparison may be less than
fair to semiconductor memories, for full cycle time for cores
and/or other destructive-readout technologies is about
three times the access time; for semiconductor memories,
access time and full cycle time are really equal.

It can be seen that semiconductor memories will give
more performance per dollar than any of the technologies
shown. With the exception of the slow mass stores such as
drums and discs, semiconductor memories can even give
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more storage per dollar. For the purpose of this article, we
will not attempt comparison with slow mass stores because it
is doubtful that semiconductor memories will be able to
compete on a cost/bit basis. Usually such memories also
require additional characteristics that would be difficult to
obtain with present semiconductor technology.

If you have seen the prices semiconductor manufacturers

Mr. Graham Is director of mar-
keting for Intel Corp. He has
held marketing positions with
Fairchild Semiconductor and
ITT Semiconductor and most
recently was deputy general
manager of ITT. He has a BS
in electrical engineering from
UCLA.
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SEMICONDUCTOR
MEMORIES . . .

are now charging, you must feel that the author is dreaming
with respect to the semiconductor prices shown in Fig. 1.

This points up the need for a fourth axis on our chart of
Fig. 1, and that is volume. (Very competitive prices are
being quoted even today, but as you know volume is a real
requirement.) A typical price-volume relationship for a
long (approximately 1,000 bits) register would be as shown
in Fig. 2, where the price drops quickly from 5¢ per bit to
well under 1¢ per bit. In order to place this volume require-
ment in proper perspective, we must consider further the
origin of the costs of a complete memory in the competing
technologies.

Even in large thin film and core memories, 30-50% of the
cost is in the peripheral equipment. Under 100K bits, the
peripheral costs become prohibitively high. In semiconduc-
tor memories, peripheral costs are less than 10% of the
memory cost and tend to remain less than 10% regardless of
size.

It has alfeady been determined in practice that even at -

modest volumes semicoriductor memories can compete in
the scratch pad and buffer areas. A pleasant surprise awaits
the user who considers the use of semiconductor memories
in large volume mainframe designs.

The modest volume user can also utilize leverage in get-

Fig. 1. Approximation of prices versus access time for
presently available memory technologies.

ting competitive prices by buying reasonably standard con-
figurations where his volume can be added to that of other
users.

A Key Point: The cost of a thin film or core memory
depends primarily on its size. The cost of a semiconductor
memory depends on the total number of packages pur-
chased by the user whether they are used in one large mem-
ory or many small ones.

The Pitfalls: To indicate there are no problems associated
with this new technology would be an assault on your sen-
sibilities. There are problems. Only now is the semiconduc-
tor industry learning to control processes to the extent
which will allow usable yields of large and complex circuits.
Fig. 3 indicates the progress made over the past years in the
number of components per 100 square mils.

Fig. 4 (p.103) indicates what has been done in increasing
the size die and silicon wafer which can be utilized. In order
to properly carry fabrication and assembly processes to a
satisfactory yield on large arrays, semiconductor manufac-
turers will be required to make substantial investments in
modern facilities and equipment. In each case, improvement
required to meet project prices is noted.

In order to compete broadly for memory business the
semiconductor manufacturer cannot limit himself to bipolar
or MOS technologies since he will require not only sophisti-
cated efforts in both, but in addition, the ability to combine
the technologies in a single package.

a word about the technologies

The bipolar technology is similar to the one used in com-
puters today and has speed as the prime advantage. It uses
more area (a factor of 3) on the silicon and costs more to
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process (a factor of 2); but because of its low thresholds,
low impedances and high transport factors, it cannot be
equaled in speed by the MOS (Metal Oxide Silicon) de-
vice.

A full description of these two technologies is beyond the
scope of this article, but the February, 1968, DATAMATION
article, “Large-Scale Integration: A Status Report,” by Don
Farina, is a place to start.

With the above process controls, equipment and facilities,
the design and production of scratch pad and buffer mem-
ories are well in hand. To realize semiconductor mainframe
memory, new techniques must be moved into the produc-
tion environment including:

1. Beam lead or use of raised contact flip chips.

2. Assembly of many chips into one package.

3. Multi-layer interconnections—both on the chip and with-
in the package.

4. New packaging concepts.

5. New testing concepts.

Item 1 (beam lead or raised contact) has developed a
great deal of emotion among semiconductor manufacturers,
primarily because either one would be satisfactory and nei-
ther one has been shown to be low cost as yet. One of these
techniques will be required if we are to build multichip
hybrids with many contacts per chip. A comparison of the
structures can be seen in Fig. 5 (p. 104).

Both structures are normally flipped over and mounted
face down on the “mother board.” The beam lead approach
has the advantage of a very flexible lead which can be easily
deformed to make a good contact to the ceramic or other
substrate which acts as its mother board. Forming the beam
leads is done at the wafer stage, which makes it a batch
process and, therefore, hopefully a low cost process.

On the minus side, beam leads require larger chip-to-chip
spacing on the silicon wafer and, therefore, waste a very
expensive commodity: silicon area. They are also difficult to
handle and automatically align when in the chip state, and
contacts can only be placed at the periphery of the chip.
There is, in addition, some question as to the consistency of
the thermal dissipation on devices attached in this manner.

The raised contact approach manages to overcome the
disadvantages of the beam lead technique quite nicely, but
in the process manages to generate some of its own disadvan-
tages. Since the contacts are under the chip in the form of
bumps when it is mounted, we must be able to assure that
sufficient deformation takes place at all bumps to assure
good connections. An additional consideration in raised
contact devices is that they are rigidly attached to the

mother ‘board and, therefore, the contacts must absorb

shock and vibration levels which are higher than the beam
lead devices where the flexible beams absorb some of the
shock.

The raised contact with its area advantage and greater
handling ease would appear to have an edge conceptually,
but since either technique can be made to work, it remains
to be seen which will be most economical in production.

The above technologies are within our ‘grasp and will
handle all read-write memory applications up to mass store,
They will also handle read-only memories (ROM’s) of the
long turnaround or highly repetitive types such as character-
generators, tables, etc. Nevertheless, to satisfy the majority
of ROM requirements effectively, new technologies must be
developed that will allow the user to set the information
into the memory at the computer site rather than require
the semiconductor manufacturer to perform this operation.
While many ROM approaches are being investigated, none
appear to be close to transfer to production.

At first glance, the problems in competing broadly in the
memory area appear formidable, but (except fast turn-
around ROM) required technologies have been developed
and many are presently being applied to cost reduction
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programs for all types of semiconductor devices in produc-
tion today. Semiconductor companies who have the ability
to bring dynamic, technology-oriented pressure to bear on
the production problems will be the first in line with a com-
plete solution. If the user can find such companies and can
bring equivalent pressures to bear in his own organization,
he will find little cause for worry.

the revolution

The evolutionary development of semiconductor mem-
ories is assured. The market is extremely large and the cost-
performance advantage is great. An even greater advantage
which semiconductor memories bring to the user is the op-
portunity to re-examine the relationship between hardware,
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Fig. 2. Typical price learning curve—long shift register.

Fig. 3. Progress made over the past years in the number of
components per 100 square mils.
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~steal 1t!

The 160 pound, table-model 2310, first of the new
compact 2000-series LINE/PRINTERS™ designed for
small computers and data communication terminals,
has achieved a major price breakthrough. A drum speed
of 1760 rpm allows printing speeds of 356 Ipm for a
full 80 columns and listings as fast as 1110 Ipm for 20
columns. All this at an OEM price of under $6K ... It's
a steal! '

What makes this price breakthrough possible? The
secret is our new Mark IV print hammer. Based on the
.same time-proven, one-piece construction of previous
Data Products hammers, the new simplified Mark IV

results in a reliable, low-cost hammer, virtually friction-
free, that gives unsurpassed print quality.

But price is not the whole story. The flexible 2000-
series printers offer a wide range of line speeds, char-
acter sets and type fonts (including OCR) and column
widths (optionally, up to 160). So if you need a high-
speed printer but price has been holding you back,
check with us ... you may be able to steal one.

For immediate technical information call the nearest
sales office listed below, or contact Bob Allen at Data
Products Corporation, 6219 De Soto Avenue, Woodland
Hills, California 91364; phone (213) 887-8000.

Data Products

“the peripheralists”

Los Angeles 213/887-8000 Minneapolis 612/338-4717  Dallas 214/239-9641 Acton, Mass. 617/263-3961  Bethesda, Md. 301/652-8120
Melbourne, Fla. 305/262-4773 Amsterdam, The Netherlands 020/156.-297 London, England (1) 579-3116

Data Products manufactures LINE/PRINTERS™, DISCfILES™, Core Memories, Off-Line Printer Systems, Card Readers & Punches.
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SEMICONDUCTOR
MEMORIES . . .

software, programming, servicing, etc.

As a manufacturer of semiconductors, rather than com-
puters, we can only make observations based on what ap-
pears to be useful. The manufacturer of computers must
decide on the degree of usefulness, and he is really the one
to develop the proper techniques for maximum effective
utilization.

Access Time = Cycle Time: Non-destructive readout
(~pRrO) and the fact that address decode on semiconductor
memories is a major portion of the cycle time means the
read-write cycle is only 10-15% longer than the read-only
time. A semiconductor memory with access time of 250 nsec
can be interrogated three to four times faster than a core or
film memory of equal access time. Writing into the same
cell to change the data will cost only an additional 20-30
nesec. To access a cell and write only is faster than the
access read-only cycle.

The non-destructive readout characteristic of semicon-
ductor memory is a free characteristic and may simplify the
peripheral circuitry now used for intermediate data storage.
Although some of the competing technologies can provide
NDRO, it cannot be done without sacrificing cost or some
performance characteristics.

Logic Capability: Both bipolar and MOS technologies
allow logic levels which are compatible with the other semi-
conductors in the computer. Becausé of the significance of
the cost of peripheral electronics, the configuration of the
core or film memory is to a large extent determined by the
attempt to minimize this cost. By including address decod-
ing on the semiconductor memory chip, most of the periph-
eral electronics cost is eliminated, and a given chip can be
used to build a very wide variety of memory structures.

If each semiconductor memory element uses static logic
circuits, a memory may be built with a minimum of addi-
tional registers, possibly not even requiring a storage buffer

Fig. 4. Die and wafer size.

register. If-outputs can be “or-tied” and an enable input is
provided on each memory element, large memories can be
assembled from the elements with a minimum of additional
hardware. Fig. 6 (p. 104) illustrates the ease of adding ele-
ments to increase the number of bits per word, while the
number of words may be increased by decoding additional
address bits, and applying the decoded outputs to enable

. inputs of several such assemblies.

Sequential Address: In certain memory applications, ac-
cess to addresses may be in nearly consecutive sequence.
Advantage may be taken of the highly parallel access avail-
able in a large semiconductor memory to effectively reduce
the access time of the memory. For example, in a 4096-
word memory realized with 256-bit semiconductor chips,
16 words may access in parallel. By arranging the memory
so each such set of 16 words has consecutively numbered
addresses, the average access time per word may be signi-
ficantly reduced. Such parallel access might be utilized by
providing 16 words of very fast access read-write storage
to store the parallel-accessed words, then rewrite the con-
tents of the fast-store into the large store (necessary only if
writing has taken place) before going on to the next group
of 16 words.

Such organization might be used to provide higher data
rates than are now available with serial memories (delay
lines—shift registers) and yet have much shorter access
times than serial memories have.

cost

Semiconductor memory costs are a function of how many
total bits are used, not how large each memory section is.
For all practical purposes, it will cost no more to use many
local memories placed throughout the computer than to try
to use one large central memory. This should give the de-
signer much greater-flexibility and permit more parallel op-
eration. Buffers for queuing of data through slower parts of
the computer become more economical. In general, very
significant restructuring of the computer becomes possible
when memory function can be distributed.

Power Restrictions: Most semiconductor memory cells
can hold information at much lower power levels than are
required to transfer information at high speeds. The speed-
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power product can be reduced by significant factors by us-
ing clocked power supplies to enable the bit addressed. This
technique can even be applied to bipolar memories. Large
bipolar mainframe memories should be feasible, using prac-
tical amounts of power while providing extremely even
high speeds. : B

10 usec Memory: Referring to: Fig. 1 again, there is a
noticeable lack of memory capability between the slow
(millisecond to many seconds) mass memory and the faster
(one usec) mainframe memory. Circulating MOS registers
organized to give access to any bit position within 10 usec
and at a cost in the area of .5¢/bit are well within our
grasp. o
This would provide high speed bulk memory capability
for systems involving large amounts of data and as a storage
for subroutine programs and compilers. In addition, highly

A
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Side Side
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Semiconductor Chip
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Mother Board
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Fig. 5. Comparison of beam lead and raised contact chip
structures.

Fig. 6. Adding elements.
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parallel transfers from semiconductor bulk memory of this
type and semiconductor mainframe memory should reduce
overhead in time-shared systems, and in large linked pro-
grams.

Serial Registers: Many computer data transfers are most
easily done serially. The lowest cost semiconductor memor-
ies can be built utilizing recirculating registers. These regis-
ters will be able to operate at speeds of about 100 usec with
bit rates of 5 to 10 Mc and should cost about .2¢/bit.

Content Addressable Memories: As the semiconductor
manufacturer learns to produce more and more components
on a single silicon chip, reasonably sized content-address-
able memories may become feasible. Memories of this type,
available on a large scale, should permit significant changes
in the machine language of the computer, and possibly pro-
vide simplification in the design of such software as operat-
ing systems and compilers.

Random Access Memory Developments: Well back in

the laboratory considerable work is being done to develop
semiconductor technologies for producing random access
memory systems at only three to four times the cost of serial
registers, but for the foreseeable future these must be con-
sidered in the “blue sky” category. With all of the other
technology still to be utilized, these new technologies are
not required for our evolution to take place.
_ Pitfalls: The pitfalls we may encounter before proceeding
into the “revolutionary” phase of computer development are
the same as those in the “evolutionary” phase, but the time- -
tables are extended because they require in addition to the
new components, completely new approaches by the com-
puter manufacturer. The required technologies will surely
be transferred to production status before new systems can
be developed to the point where they need large volumes of
components.

conclusions

The performance shown in Fig. 1 for semiconductor
memories can be demonstrated today. The prices shown are
either already being quoted today or are being forecasted
for the near future. If history repeats itself, the forecasted
prices are high. The semiconductor industry has a habit of
overestimating their projected costs.

The computer manufacturer has the ability to control the
speed with which the “evolution” gives way to the “revolu-
tion.”

At the present time, semiconductor hardware (including
both memory and logic) is only about 10% of the cost of a
computer. By making greater use of the increased flexibil-
ity, very low cost, and high performance of semiconductor

* memories in the design of new computer systems, the de-

signer will:

1. Greatly improve the performance of the computer, while
reducing the cost.

2. Provide simpler interfaces to I/O equipment via in-
creased use of small buffer memories. 1I/O software

should also be simplified.

3.. Utilize distributed memories to permit more efficient use
of computer hardware, and to provide additional ma-
chine operations in an effort to simplify software design.

4, Provide much greater capability for rapid exchange of
data and programs between mainframe and intermediate
storage, so that lower cost time-shared systems are possi-
ble.

Many computer and memory systems houses are already
moving into the evolutionary period, as are most semicon-
ductor companies. The large revolutionary gains will come
as the computer manufacturer begins to have confidence in
his ability to utilize semiconductor memory and as the
large, broad-line semiconductor companies join the emerg-
ing semiconductor memory specialists to encourage full util-
ization of this new approach. |
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 MATCHMAKER

Tymshare’s Mark V Data Transceiver matches you up
with the computer of your choice. Why stand for fixed-
wire immobility? Or settle for an unproven coupler of

" uncertain parentage, unknown performance, and
dubious reliability?

Consider the feature benefits of Mark V.

PERFORMANCE: Full or half duplex operation. High
noise immunity without covering the Transceiver.

EASE OF USE: Simplicity of connection. Only two push
button controls to operate.

ATTRACTIVE: Designed for desk-top use, decorator
color-matched for any environment.

COMPATIBILITY: Directly compatible with card readers,
plotters, Models 33, 35 and 37 Teletypes,® IBM 2741 and
keyboard CRT's. EIA specs.

EXPANDED APPLICATIONS: Communicates with other
couplers or 103A Data Set. European models also
available.

All this backed by Tymshare’s unmatched reputation for

reliable service and A-to-Z time sharing know how.
Quantity discounts available.

MTYMSHARE

525 University Ave., Suite 220, Palo Alto, Calif. 94301 / (415) 328-5990

Dallas, (214) 638-5680 » Los Angeles, (213) 677-9142 « New York area, (201) 567-9110 « Orange County / San Diego,
(714) 540-5940 e San Francisco, (415) 961-0545 e Seattle, (206) MA 3-8321 e Washington, D.C., (703) 524-5930
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MICHIGAN'S

by John R. Plants

The law enforcement community of Michigan
realized in late 1965 that the existing methods of
operating files of wanted persons and property
was becoming unwieldy and inefficient. The in-
creasing rate of crime and the ever larger population put
such pressure on manual file systems that they could not
functioh adequately. It was not uncommon for an individ-
ual to be stopped by one police jurisdiction and released
although he was wanted on criminal warrants by one, or
more, neighboring agencies. Since there was no central
wanted file, an arresting department had to know precisely
where to check to learn if a person was wanted.

Although the Michigan State Police maintained the cen-
tral identification record file for the state and the most com-
plete wanted vehicle file, the processes for getting into these
files, both for inquiry and updating, was often too cumber-
some except in the more serious cases. For this reason, the
records were fragmented and quite provincial in nature.

Another problem, although not as serious as the wanted
records, was in police communications. The lack of a state-
wide Teletype system placed a heavy burden on the radio
networks, and as a result they were often overloaded with
rather trivial, but necessary, traffic. A system covering the
southeast part of the state was operating but was an old
slow manual switched network that was no longer compat-
ible with the modern needs of the police. A modern system
of computer switched terminals was necessary to reduce
radio traffic and conserve its potential for more important
functions.

The solution to these problems was the establishment of
the Michigan Law Enforcement Information Network,
commonly referred to as LEIN. This system is essentially 145
terminals based in nearly every major police department in
the state as well as in some other governmental agencies
and tied to a central computer based information file. The
network is guided by an advisory board consisting of repre-
sentatives of sheriff's departments, local police agencies,
state police and the Michigan Attorney General, Secretary
of State and Corrections Departments.

outside help

The Michigan State Police correctly decided early in the
project that they did not internally possess the expertise for
designing and implementing the system. The selection of a
technical staff was the first step in the process. We were
fortunate in obtaining the services of Mr. David R. Ferga-
son who became, and still is, our chief of data processing.
We also recognized that although many people were talk-
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ing about the type of system we wanted to build, none was
really operational in early 1966. We asked for proposals
from consulting firms to assist us in the study and design of
the network and selected the Systems 501ence Corp. for this
purpose.

The equipment selection was based on the needs of the
system design and was made by a selection committee com-
posed of the major computer users in state government, the
Michigan Management Services Div. and the Michigan
State Police. The vendor selection and system design was -
not completed until late August, 1966, and we expected to
go on the air in April, 1967. While we did not make that
deadline, we were in operation by July, 1967, and have
been continually since.

The system has three major files: wanted persons, wanted
vehicles, and revoked or suspended drivers. The latter file is
one which is normally maintained by the Michigan Depart-
ment of State but is being temporarily provided by LEIN
until their automation is completed. The files are extensive-
ly cross-indexed.

flexible

The name index uses an expanded Soundex principle,
i.e.,, vowel stripping, elimination of duplicate consonants,
etc. This is done to cause all “sound-alike” names to be
concentrated in one of 999 subfiles. Upon inquiry, the name

Capt. Plants is commanding
officer of the Michigan Dept.
. of State Police's Executive
Div., which exercises super-
vision over the data process-
ing, planning and research,
management improvement
and capitol detail sections,
and has directed the Michi-
gan Law Enforcement Infor-
mation Network since its in-
ception. He has a BA in
public administration from
Michigan State Univ.
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is similarly stripped and points to one of the subfiles which
is completely searched. An inquiry may produce several
possible responses, and it is the responsibility of the inquir-
ing officer to determine if he has an actual “hit.” Since all
responses are weighted according to identifiers, the greater
the quantity and quality of inquiry information, the better
the chances of a unique hit. An inquiry by an absolute
number, such as drivers license number, social security
number or system identification number will produce an
absolute hit if the person is in the file and has corresponding
information recorded.

A hit, or positive response, is based upon a system of
point values assigned to various identifiers. We assign a
base of 48 points to the search as a programming technique.
If it becomes necessary to alter the threshold at which we
consider a response to be positive, we need only alter the
base figure and do not need to extensively alter the search
program. While many other systems require identical infor-
mation for a positive response, we think the flexibility of the
LEIN technique is readily apparent.

One of the most desirable features of the LEIN is that
any file additions, modifications and deletions can be made
from the remote terminals. All transactions are first cap-
tured in paper tape in an off-line mode. We use model ASR
28 Teletypes, and the paper tape serves as an inexpensive
local buffering device. When a message is ready to transmit,
a key depression creates an interrupt at the computer which
then polls each station on the line. We refer to this tech-
nique as a hybrid since it contains the good features of both
a polled system and of a contention system.

Prior to the hybrid system we used a polling technique
which polled each station several times each minute. This
required the mainframe of the computer to generate several
million polls each day, 90% of which served no real useful
purpose since the terminals had no traffic to send. The
hybrid method has significantly reduced this polling load.

We maintain tight line and terminal security and only a
station that inserts a record can modify or delete it. We
maintain this security through a combination of checking
the line number, terminal hardware and typed identifiers.
Under normal operating programs it is not possible for any
station to counterfeit its identity and perform untraceable
functions.

Many information systems use a batch method of file
maintenance and this is undoubtedly the simplest to oper-
ate. This is not something with which police can live since
early entry into the file enhances the opportunity to appre-
hend the wanted person. We have cases where persons en-
tered into the file from one remote location were appre-
hended by another jurisdiction minutes later on a routine
traffic check. While fast entries are important, fast cancella-
tions are more so. Citizens who have satisfied traffic war-
rants or have had their driving status restored expect im-
mediate removal of all wanted notations. This requirement
alone justifies the time and money necessary to establish an
on-line updating system.

Typically, an inquiry originates with a pohce officer on
the street who radios his request to a base station that has a
LEIN terminal. The terminal operator inserts the request into
the system and an answer is returned, usually within 10
seconds. The answer is then transmitted to the officer by
radio. We are presently working with some manufacturers
of police radio equipment to provide the ability to make
inquiries directly from the patrol car into the computer files
and return, bypassing the desk officer, or terminal operator,
completely. The availability of small mobile ‘teleprinters
makes the route from the computer to the car much simpler
than from the patrol car in, and it is this phase which needs
extensive development. Equipment of this type is necessary
if police information systems are ever to realize their full
potential because it does little good to have a computer-
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based network capable of returning information in a few
seconds if a terminal operator, overloaded with other work,
takes 15 minutes to get the inquiry on its way to the files.
LEIN also provides a complete store and forward message
switching capability to the terminal users. Each terminal
may send point-to-point messages to any or all terminals on
the network. A message destined for a terminal that is busy
or inoperative is stored in the computer until the condition

“no longer exists and is then sent. For the convenience of the

users the state is divided into eight broadcast areas which
range in size from a dozen to 87 terminals. A single input
message can automatically be sent to all stations on a
broadcast net without further concern of the terminal oper-
ator. This capability is also allowed on file updates. A stolen
car message, for example, entered by the Detroit Police De-
partment can be broadcast to 87 terminals with the same
message that updated the vehicle file.

All messages are time and date stamped and given com-
puter-assigned identification numbers which indicate the
total number of system messages, the total number to each
individual terminal, the station number, and the originating
station. Message recall for a 24-hour period is also provided.
One indicator of the effectiveness of the message switching/
broadcasting feature is the drastic reduction in radio traffic
through the Michigan State Police Operations Office. This
facility is the central police radio broadcasting operation in
the state, and since the inception of the LEIN its radio traffic
has been reduced by over 60%.

The LEIN is presently connected to the National Crime
Information Center (Ncic) operated by the Federal Bureau
of Investigation in Washington, D.C. ncic has been in op-
eration since January, 1967, and serves as the national de-
pository for computer-based records on wanted persons and
property. Our link to Ncic provides each of the LEIN termi-
nals with an automatic entry to these records. All felony
wanted entries to the LEIN are programmatically reformated
and sent to the ~cic for entry into the ncic files, as are all
stolen and wanted vehicles and inquiries that meet Ncic
criteria. LEIN does not as yet have a stolen article file; there-
fore we provide a message switching function so that each
of our terminals can enter information on stolen guns and
other property directly into the ncic. We presently inter-
face with ncic on two 150 baud lines, but we anticipate
upgrading into a 2400 baud line by July, 1969.

The LEIN, through the message switching function, pro-
vides our users with entry to the Michigan Department of
State (DS) which maintains the state’s files concerning
drivers and motor vehicles. Searches of these records have
been made manually in the past and have not been fast
enough to meet the needs of the law enforcement commu-
nity. The Department of State has been engaged in auto-
mating their huge files for two years and are currently able
to offer remote terminal searches for a large portion of their
files. The necessary software has been developed to link the
files with the LEIN terminals. We have installed a 2400
baud line to the Department of State, and our terminal
users are able to access information in the DS files and have
their information checked in the LEIN files and the ncic files
with the same entry.

The Detroit Police Department has established an inter-
nal network, and we expect to connect with their system as
soon as ordered equipment is delivered. Our experience in
the LEIN-NcIC link will assist us with the Detroit Police De-
partment link since both ~cic and Detroit Police have
IBM/360 systems. '

The communications portion of LEIN consists of 145 ter-
minals in 120 jurisdictions. The Detroit Police Department,
for example, has nine terminals, as does the Michigan State
Police Headquarters. These terminals are tied to the com-
puter center through 74 lines of 75 baud capacity. We se-
lected the ASR 28 terminals for several reasons but the pri-
mary one was cost. We make extensive use of the state
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Telpak network, and it would have increased our already
considerable line costs by three times if we had selected 150
baud ASR 35 or some other ascit terminal. We feel that our
100-wpm ASR 28 terminals give us the necessary speed and

buffering we need, as well as reasonable line costs. In addi-

tion we have the two 150 baud lines to Ncic and the 2400
baud line to the Department of State mentioned earlier.

the files

The central computer equipment consists of a Burroughs
B-5500 with two processors and eight memory modules
which provide 262K characters of core storage. In addition
we have three I/0 channels, an 800-cpm reader, a 700-lpm
printer, four tape drives with 72 KC transfer rate at 556 bpi
and the necessary data transmission equipment to handle
the lines coming into the center.

We presently have 160 million characters of disc storage
which should be sufficient to handle 450,000 records of
wanted persons as well as 20,000 records of wanted vehi-
cles along with their related indices. Our present files have
20 mil/sec access time but we intend to substitute the 40
mil/sec files when they become available. The system has
two disc controllers which allow simultaneous access to two
separate files.

The content of the file is dynamic, and any file inventory
must indicate at which instant the count was taken. As an
example, at 9:30 a.m. May 1, 1968, the file consisted of :

Stolen vehicles - 9,566
Stolen plates 1,624
Wanted vehicles 565
Repossessed vehicles 0
Total vehicle file 11,755
Traffic warrants 31,053
Misdemeanor warrants 6,388
Felony warrants - 6,602
Felony no-warrant 23
Miscellaneous - - 4,052
Driver file - 69,866
Total name file 117,984

The files are constantly being purged to remove dead
records and those of questionable integrity. Because of the
dynamic file allocation of the system, we never find it neces-
sary to re-organize our files and have never done so since
the file has been in operation. This feature is especially sig-
nificant to us since our network often handles over 1,000 file
updates daily, and any system which required dally or
weekly file re-organization would be extremely difficult to
live with. -

A typical breakdown on these messages for a par ticular
day is as follows:

' Error messages® 510
Hot car sheets 1,000
Enter, cancels, updates 7,000
Queries . 11,000
Point-to-point 14,000
Recalls 59
NCIC sent 2,350
Ncic received 2,350
Total 38,269

*The large number of error messages is due to garbage on the transmis-
sion lines which the system interprets as bad messages.

During our feasibility study in 1966 we determined that
all the police agencies in the state handled approximately
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8,500 transactions per day including all radio, Teletype and
telephone traffic. We decided that we could plan realistical-
ly on at least 17,000 messages under the new system, but
we also knew the LEIN could hgndle more. We presently
handle between 35,000 and 40,000 messages daily and
have gone as high as 45,000 daily.

The average length of a message received is approximate-
ly 228 characters and the average length of a message sent
is approximately 123 characters. These figures are indica-
tive only and vary from day to'day. The typical load thru
the computer, exclusive of any background processing ap-
proaches 70 characters per second, 24 hours per day.

costs and financing

The cost of the system from its inception in 1966 through
the fiscal year ending June 30, 1969, totals $2.7 million.
This includes $75,000 for the study and design portion;
$344,000 for the first year of implementation; $1,000,000
for the first full year of operation; and $1,250,000 for the
present fiscal year. The Michigan Legislature has provided
all the funds for this operation with the exception of a small
amount provided  under a -grant by the Department of
Transportation. In addition, the Ncic has, through a grant
under the Law Enforcement Assistance Act, provided the
funds for the LEiN-NcIC link. The $1,250,000 for the present
fiscal year is allocated in approximately equal amounts for
personnel, communications lines and terminals and central
computer equipment.

One of the features that makes LEIN unique is that the
Michigan Legislature has provided funds for local terminals
and with the exceptions noted above, the entire costs of
LEIN are supported by the state. Our state has a long history
of assisting local units of government and this is another
instance of such support for local law enforcement agencies.

Another of the major functions of our central computing
facility is the processing of background programs. We con-
tinually process our batch programs while the communica-
tions network ‘is operating. We have some very large back-
ground programs in the fields of traffic accident analysis,
crime analysis and related areas. In addition to the Master
Control Program, or operating. system, we have all, or por-
tions, of the data communications handler, the File Manip-
ulation Routine (FMR) and the Check, or inquiry, program
in core and running simultaneously. In addition there is fre-
quently a user program updating the files, and often there is
also a background program running. This gives us six pro-
grams running in the mix at one time. We are programmed
to stop a background process if the demands of the data
communications network become more than normal.

I have attempted to give the reader a thumbnail sketch
of the Michigan LEIN. Space does not permit a full recita-
tion of all the problems and features of the system; as in all
data communications systems these vary from hour to hour.
One vital fact we learned from our experience with LEIN is
that much of the experience obtained through batch pro-
cessing can be discarded when one starts into large data
communications systems.

Many of the tried and true techniques do not hold when
confronted by problems of line handling and on-line updat-
ing. We have even found that techniques that suffice for a
dozen terminals are inadequate for a system of a hundred
terminals. To truly understand the problems connected
with modern data communications systems, they must be
either studied in depth or they must be lived through im-
plementation.

* The Michigan LEIN has just scratched the surface of ser-
vice to police.agencies. There are many applications to be
implemented and there are many applications to be con-
ceived. And while the problems connected with police
computer systems are tremendous, the rewards can be infi-
nitely greater. : n
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Putting out $11,950 for MAC won’t
make you a big spender. Just a smart
one. With MAC in the middle of your
real-time system, you’ve scored.

First, the price is a steal. And it
includes teletype. Which makes you a
hero with the comptroller — he knows
you’'re watching the shop instead of
budget-busting.

Then, you spike the chance of
later hang-ups. If the system needs
stretching or changing, MAC is capable,
flexible and expandable.

Where else, for instance, can
$11,950 buy a basic 4K memory of 16-
bit words expandable to 64K with 8K
in the mainframe? At 1 usec cycle time?
With 72 basic hardware instructions?

And who else gives you options

you want but can’t always get, like hard-
ware multiply/divide, automatic boot-
strap, and direct memory access
channel? Plus an I/O bus with 255 de-
vice addresses, and 4 hardware priority
interrupt levels, expandable to 647

That’s bare-bones hardware. But
MAC also has the gamut of third-
generation software — ready now —
including some eye-opening Lockheed
exclusives.

Put it this way: If there’s a bigger
pack of computer value than MAC any-
where near the price, we haven’t been
watching the shop.

Write to MAC, Lockheed Elec-
tronics Company, Data Products Divi-
sion, 6201 East Randolph Street, Los
Angeles, California 90022. :

LOCKHEED ELECTRONICS COMPANY o

A Division of Lockheed Aircraft Corporation
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SOFTWARE

many questions,
few answers

PROTECTION

Drawing upon a panel of

patent attorneys, econo-

mists, software marketers,

c i and others concerned with

the immediate and pragmatic ques-

tions of protecting software now, a two
day forum on March 3-4, 1969 in Chi-
cago brought together representatives
of hardware suppliers, software sup-
pliers, users, and their attorneys. A
survey of the attendees listed 15% con-
nected with computer and communi-
cation suppliers; 21% with software
and/or operations research responsibil-
ity; 26% were house counsel, from le-
gal firms, or CPA’s; 11% represented

financial or insurance interests; 28%

were identified as computer users.

Sponsored by Growth/Change Sem-
inars, a subsidiary of Leasco, the work-
shop covered the traditional areas of
patents, trademarks, copyrights, trade
secrets, and contracts as they may re-
late to computer programs. Almost in
surprise one member of the audience
pointed out that this was the first
workshop that had presented diver-
gent views upon the desirability of
gaining patent protection for pro-
grams.

Among the dilemmas posed by the
speakers and discussed but not re-
solved were:

1) Absent a patent, could a soft-
ware package be depreciated for
tax purposes? Would investors put
risk capital into a situation where
formal legal protection is lacking?
Is there a shortage of risk and ven-
ture capital at present?

2) Even if software is not itself pat-
entable, does it anticipate or in-
fringe valid hardware patents? Is
the Patent Office logical when it
refuses a patent on software per se,
but issues a process patent if the
‘application is couched in hardware
terms and notes a software alterna-
tive?

3) If no new patent or copyright leg-
islation is likely, should a system of
compulsory licensing and manda-
tory deposit of all software be set
up?

4) If a program is protected by a pat-
ent or copyright, then antitrust
considerations regarding - market-
ing are more crucial. Thus, the
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government need no longer prove
economic significance—a patent or
a copyright is presumed to be re-
strictive. Hence, such protected
programs could no longer be “tied”
together and marketed only as a
package, i.e., the likelihood of suit
by the government and its success
when restrictions are present is en-
hanced by these formal protec-
tions.

no quantum jump

It would indeed be gratifying if one
could conclude a workshop such as
this with the feeling that certainty has
been achieved, final answers given,
and a quantum jump in knowledge
imparted. But, to quote the philoso-
pher, it “just ain’t so.” Therefore, what

could be distilled from these two days?

First, and perhaps most basic, is the
thought that the use of the term “pro-
gram” is a misnomer except in the
crudest sense. Apart from the trivial,
one speaker listed three categories
which warranted some form of legal
protection:

1) Systems software—operating sys-
tems, report generators, and the
like;

2) Applications software—this may
range from the mundane to the
significant, from canned payroll to
airline reservations; and

3) Utility software—that which per-
forms a general function, is prob-
lem- and machine-independent,
does indeed represent new tech-
nology, and perhaps is most “pat-
entable.”

Another speaker developed the
scheme that programs generally pass
through three stages:

1) the idea—which may be expressed
in the basic equation, logic, or sys-
tem;

2) the technique—the expression of
the idea in generalized, problem-
oriented form, free of language
and machine limitations; and

3) the expression—or translation of
the technique into flow charts, de-
tailed algorithms, etc., so that the
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Here’s a complete, compact
automation solution for
your product

or system.

S

You can get it only from
General Automation.

A complete automation solution
requires more than areliable computer.
It also requires interfacing hardware
and software to make it work. And only
General Automation provides this com-
plete, compact, low-cost solution.

First, -our ultra-reliable SPC-12 com-
puter, specifically designed to work in
industrial products and environments.
Rugged, reliable. .. it works and works
and works. Then, our unique family of
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plug-in mini-controllers, with all the cir-
cuitry for a complete, low-cost inter-
face package.

And our Automation Sciences Division
will provide all the software you'll need.

That's our complete, compact low-cost
automation solution. How low? SPC-12
prices start at $5,000. Everything you
need for your product or system—only
from General Automation. How do you
get it? Write or call any of our nation-
wide offices.

Automation Products Division,
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Whats better about Sangamos
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keyboard-to-magnetic tape equipment?

Features for Him:

Much faster throughout than keypunch—
cuts waste of costly computer time.

Up to 400% faster electronically

than similar equipment.

Simplified operation speeds training.
Reduces employee turnover—operators like
“computer age” equipment.

Doubles as a verifier.

Design reduces possibility of
errors to an absolute minimum.

Fast resident customer
engineering service.

Features for Her:

No codes to learn—alpha-numeric display
eliminates translation problems, makes learning
easier, reduces errors.

Magnetic erasure for instant error correction.
Errors on keypunch require replacing a card,
repunching all data to point of error.

Faster tape threading—takes only seconds.

Easiest to operate, adequate leg room,
personal belongings drawer, more work space.

Quieter operation reduces fatigue.

Let us demonstrate our exclusive features for you . .. and how Sangamo Data Stations outperform all -
others. Delivery now starting in two series: DS-7000 and DS-9000.

Information Systems Division, SANGAMO ELECTRIC COMPANY, Springfield, lilinois 62705
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SOFTWARE
PROTECTION . ..

technique can be put into a com-
puter, with a minimum of human
intervention.

These three levels seem useful in
drawing analogies from present legal
policies. Thus, casually the expression
would seem to be related to copyright;
the technique to patent; and the idea
to a law of nature, which is not pro-
tectible under patent and copyright.

The legal techniques available at
present seemed to be those of formal
protection: patent, trademark, and
copyright; and those of common law:
contract, trade secrets, and unfair
competition.

Many problems appear when these
legal techniques are applied to soft-
ware, particularly if used in combina-
tion.

copyright questioned

Thus, to obtain a copyright, one
merely places the “author’s” name,
year, and a copyright logo; and pub-
lishes the program. Publication was
further defined as making the work
available to the public. The question
was raised whether one could protect a
program as a trade secret if it bore a
copyright legend. Another problem
was that if a program bore a copyright
notice then it could not be sold only as
part of a package, ie., the antitrust
laws would presume an illegal tying
arrangement if the product is pro-
tected by copyright or patent.

On the other hand, if reliance were
entirely upon trade secret and con-
tract, once disclosure is made, no pro-
tection remains with the program.

One speaker pointed out that tradi-
tional trade secret techniques were in-
applicable in his marketing situations—
prospective clients were not about to
buy a program without knowing what
was in it. He' also noted that clients,
particularly large ones, were not about
to agree to. nondisclosure arrange-
ments.

Several of the speakers pointed out
that pricing of packages and programs
was crucial—that the person marketing
the program should price it low
enough to discourage theft or unau-
thorized use.

One question addressed to those op-
posing extension of patent and copy-
right protection was whether these
protections had impeded the develop-
ment of hardware. In partial rejoinder,
it was noted that the EN1AC patent, the
basic digital computer patent, was not
issued until 1964. Parenthetically, it
was additionally noted that Honeywell
has charged in a lawsuit that the
ENIAC patent has been utilized by Uni-

vac and IBM to Honeywell’s detri-

ment.

If one may summarize, it is abun-
dantly clear that there are no clearcut
legal methods of assuring full protec-
tion to the program originator. Each
traditional method has its advantages
and disadvantages. There are risks in
disclosing, and there are risks in con-
cealing. No one should conclude either
that there is no protection at all or that
some form of absolute protection can
be had. The types of protections cho-
sen should be tailored to fit the needs
of the particular situation:

1) Will they prevent or discourage
successful theft, except at exorbi-
tant cost?

2) Will they provide evidence to pun-
ish theft after the fact?

3) Will they prevent meaningful imi-
tation or duplication?

4) Are the protections easily obtain-
able or hard to achieve?

5) What is to be protected—the idea,
the technique, or the expression?

6) Does the particular package need
outside protection or is it self-pro-
tective due to its dynamic nature?

7) Why is protection sought—to influ-
ence outside investment, to aid
marketing, or to demonstrate tech- -
nical competence?

wonderland rules

While the present legal scheme re-
sembles Alice’s game of croquet with
the Red Queen: the wickets, balls, and
rules are all in motion, change, and
flux; it still is better than no game at
all.

The speakers included: Richard C.
Jones, President of Applied Data Re-
search; Herbert R. Koller of Leasco
Systems and Research Corporation;
Ray M. Harris, formerly with nasa;
Paul G. Zurkowski, formerly counsel
with the House Judiciary Subcommit-
tee concerned with patent and copy-
right legislation; Harold Eis, Vice Pres-
ident of EDP Associates; Donald 1.
Baker, Chief Evaluation Section of the
Antitrust Division, U.S. Department of
Justice; Co-Chairman Michael A. Dug-
gan, Assistant Professor of Economics,
University of New Hampshire, and
Chairman of the ACM’s Committee
on Patents, Trademarks and Copy-
rights; Kenneth E. Karger, Head of
the Legal Department, Honeywell
Electronic Data Processing Division;
and Dr. Edwin Mansfield, Professor of
Economics at the Wharton School of
the University of Pennsylvania.

A limited number of copies of the
proceedings are still available from
Growth/Change Seminars, 4833 Rug-
by Avenue, Bethesda, -Maryland
20014, Attn: Mr. Ray V. McDonald,
Co-Chairman.

MicHAEL A. DuGccanN
Co-Chairman—Seminar
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DATA PROCESSING
CONFERENCE AND
BUSINESS EXPOSITION

If you attended the sycc in Boston last
month and are now on your way to
Montreal for the June 16-19 (18th an-
nual and largest in history) Data Pro-
cessing Management Association con-
clave, the first thing you may notice
upon arrival at the exhibits is that
pPMA has less than half the number of
exhibitors, although the conventions
are about the same size. (DPMA ex-
pects over 4,000 conferees and 20-25,-
000 exhibit visitors vs. 5,000 and 20-
25,000 of the same for sycc.) That is,
if you are so inclined you actually have
a chance to get to all the exhibits that
interest you within the allotted time
and still attend some sessions. Or it
may mean it will just be more
crowded.

And if you're really perceptive, you
will notice that 40% of the exhibitors
were also at sycc and that the 60%
who were not consist mainly of data
processing forms and supplies firms,
plus some new (and old) companies
who couldn’t get booth space at sycc,
some Canadian firms, and Burroughs.

seminars

Thursday morning’s open selection
seminars (9-11:30) are on topics of
general interest. One of them, “Social
Implications of Computers,” will be
chaired by Computerworld’s Alan Tay-
lor, who promises action and not just
more discussion. Panelists include an
. attorney (Robert Bigelow), a busi-
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nessman (William Home), and a “rad-
ical student who has also been a suc-
cessful businessman” (Joseph Han-
lon). The panel will attempt, with the
audience, to determine the computer
professional’s responsibility and to for-
mulate a course of action for carrying
out that responsibility.

Another. seminar, “In-Service Edu-
cation and Staff Training in EDP,”
will discuss methods of establishing in-
house programs for the training of pro-
fessional staff members on new and
additional edp concepts. “Information
Storage and Retrieval” is a state-of-the-
art review of data management sys-
tems and technology. As more local
governments are becoming involved in
the application of data processing to
their operations, the “Centralized vs.
Decentralized Data Processing in Mu-
nicipal Government” seminar was in-
cluded in the program to examine the
advantages and disadvantages of each
approach.

ppMaA formed a committee just over
a year ago to study private edp schools
and make recommendations for im-
provements which could be offered to
these schools as guidelines, so we may
learn of their progress and findings at
“Private Data Processing Schools—An
Appraisal.” The “Risk Protection” sem-
inar, a result of recent unrest at various
universities, will discuss the methods
of minimizing the possibilities of de-
struction of critical equipment and
files. How to expedite two unpleasant

largest ever

but necessary tasks will be discussed at
the “Documentation and Debugging”
seminar.

“Effective Use of Executive Time”
will deal with the application of effec-
tive techniques for personal time man-
agement. The standards efforts of var-
ious countries will be compared and
reasons for any significant differences
will be examined at the seminar on
“The Role of Standards in Data Pro-
cessing.” Applications of time-sharing
will be discussed at a seminar of that
very name. And finally, “The Comput-
er Utility for Tomorrow’s Business”
will define computer utility and how it
differs from a service bureau and dis-
cuss the future of the computer utility
in the business community.

Meanwhile, your wife will be tour-
ing the Laurentian Mountains and the
36 most historic sites in Montreal, at-
tending fashion shows, having leisure-
ly luncheons, and going to beauty
preparation/cosmetics and wig styling
/hair dressing seminars. She will meet
you at the Thursday evening conven-
tion banquet which will conclude all
official program activity.

So, for your spare time, ppPMA has
gotten up a long list of seminars, tours,
and special activities varied enough to
suit your mood. On the lighter side, it
seems that the “Paris of North Ameri-
ca” boasts a brewery that boasts a
computer, and you can take a tour to
see it. Other tours include visits to
Chemcell Ltd., whose GE 625 is said
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to be the largest computer of its type
in Canada; Canadian Aviation Elec-
tronic, where you can see the comput-
er-controlled manufacture of compo-
nents; Montreal and Canadian Stock
Exchange, the world’s most computer-
ized stock exchange; Eastern Air
Lines, which is hooked up to “the most
sophisticated electronic reservation
system in the transportation industry,”
located in Miami, Fla.; and Air Can-
ada facilities. All tours will be held on
Monday, June 16.

One tour is included for “full pro-
gram” registrants, as are three lunch-
eons, one banquet, the full seminar
program, and the Proceedings. For
those who did not pre-register by mail,
on-site registration will be at the head-
quarters hotel, the Queen Elizabeth,
from 9 am. to 9 p.m. Sunday, Mon-
day, and Tuesday.

The exhibits open 1 p.m. Monday in
the East Hall of Place Bonaventure,
but the sessions do not begin until
Tuesday afternoon. This = gives you
Tuesday morning to go to the exhibits
or to recover from the first day’s activi-
ties.

short courses

The sessions are again set up on a
“short course” concept. The program is
structured into 10 separate seminar se-
ries. If you register to attend a whole
series, say Installation Management,
you automatically go to each of
three seminars—one Tuesday afternoon

June 1969

SRR TR %

DPMA 1369 DATA PROCESSING CONFERENCE
AND BUSINESS EXPOSITION
(Feasibility Studies) and two on
Wednesday (The Conversion Problem
and Scheduling Techniques for DP
Operations). And that’s your short
course in installation management.
Then you sign up for one of the 11
“simultaneous seminars” to be held
Thursday morning. Or, you can attend
individual seminars within several se-
ries if you like. Or, you can go back to

the brewery.

Besides Installation Management,
there are nine other short courses
(each consisting of three seminars):
Trends in Systems Analysis Techniques

Principles of Systems Analysis and Design

Modular Method of Structuring MIS

The Systems-Management Relationship
Control Considerations in Systems

Operation ]

Matters of Error Detection and Correction

EDP Systems Audits

EDP Systems Controls
Computer Management

Managing the Third Generation

Computer

Time-Sharing for Management

EDP Equipment Selection
Real Time

Real Time Management Information

System

Data Communications
. Problems in Real Time Systems
Software

The Future of High-Level

Programming Languages

Systems Software

How to Evaluate and Select

Software Packages
Project Management

Present Status of Formal Project
Control Techriques

Data Processing Project Selection

EDP for the Smaller Company
Personnel Management

Personnel Recruitment and Selection

Personnel Training

Responsibilities of the DP Supervisor

Today and Tomorrow
Information: Management, Storage,

Input and Retrieval

The Paper World of Computer Forms

Trends in OCR Techniques and

Equipment

Microfilm Information Retrieval Systems
New Programming Applications

Linear Programming .

Techniques in Programming Languages

Programming for Time-Sharing Systems

All seminars will be held from 9-
11:30 a.m. on Tuesday and from 9-
11:30 and 2-4:30 on Wednesday.

At 7 p.m. Wednesday evening—a
time chosen to enable participation by
all interested conferees—a special sem-
inar will focus on the Certificate in
Data Processing Program initiated by
ppMa in 1961 as an industrywide
effort to evaluate and recognize
knowledge and proficiency in data
processing. Panelists will include
members of the Certification Council.
The association has added a category
(data processing and general manage-
ment skills) to the 1970 test and is also
broadening the other four areas, so you
may want to go and get your two or
more cents worth in. ]
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The DP 1000.

Put it where
you want it.
Collect data

In computer

language. On
the spot. Or

from remote
locations.

The DP 1000 eliminates the most costly phase of data processing: conversion.
It collects data on magnetic tape. Or punched paper tape. Computer-ready

The DP 1000 can be used anywhere Office, Plant. Warehouse. From a
12-volt battery.

And it's more than a self-contained data collector. The DP 1000 also
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P.O. Box 3028 * Portland *  Oregon 97208

Portlan Phoe San Francisco
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news
scene

an interpretive review
of recent important
developments in
information processing

IBM’s “VIGOROUS” DEFENSE SPREADS
THIN, AS ADR FILES # FOUR

The legal “bombing” of IBM, like the
student siege of the universities, has
become a commonplace event. Last
April, Applied Data Research, Inc,
filed the fourth in what seems to be a
“continuing” series of antitrust suits
against the industry’s patron and om-
nipotent nemesis. As in the case of two
other such suits, it was filed in the
Southern District Court of New York,
which is bound to become the major
pool of information on this industry.

Each of the suits have become
progressively narrower in scope and
more specific in allegations. Control
Data’s complaints, too numerous to
reiterate here, ran across every seg-
ment of the industry, alleging wrong-
doing in marketing, educational
discounts, announcements of hard-
ware and software, bundling of ser-
vices, etc. Data Processing Financial
& General, the leasing industry repre-
sentative, concentrated mostly on the
total bundling issue and sales prac-
tices. Applied Data Research, soft-
ware firm, also concerned itself with
the issue of a single-price for all ser-
vices and products, but concentrated
on the nitty-gritty of software and
software services.

ADR does not wield the financial
power of CDC and DPF&G, nor the
government-endowed sword of the
Justice Department, but the $4.2 mil-
lion firm tries to make up for it
through lung power. In the person of
Richard Jones, president, ADR in the
last two years has waged a campaign
across the country—at the Patent Of-
fice and from the podium—in favor of
proprietary software packages, sepa-
rate software and hardware pricing,
and software patents. In the latter
case, ADR claims the first software
patent; it was an event that caused
havoc within the Patent Office, which
issued it but has not been willing
before or since to rulé that software is
patentable.

Thus, with all this, it seems a fitting
climax to ADR’s campaigning that it
should file suit against IBM, which it
feels has been the roadblock to suc-
cess in all the areas mentioned. .

Violation of the Sherman and Clay-
ton antitrust laws, of the Consent De-
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cree of 1956, and of the unfair
competition laws are the formal alle-
gations made here. But as one reads
along, the case for software patents is
also being waged in the suit, the hand
of patent attorney Morton Jacobs
showing up strongly throughout. This
will be discussed later.

they left a ring

Antitrust violations revolve, as said,
around the bundling of services and
products under a single price. Also al-
leged in this category are: ‘

A “bathtub conspiracy” (between
entities of a single corporation) be-
tween IBM and subsidiary Service Bu-
reau Corp. to divide up the portions of
the market for data processing ser-
vices to the detriment of competitors;

Patent misuse, in which IBM has
“threatened and is threatening to en-
force its present and future patents”
involving hardware and software
against the software companies;

Fraud against the U.S. Patent Of-
fice, by applying for patents based on
software but disguised as hardware;

Misrepresentation  of  software
delivery dates and premature an-
nouncement of software packages to
thwart competition; and others.

IBM is also said to be in contempt
of the 1956.Consent Decree for its ty-
ing-in practices and for its develop-
ment of time-sharing services and
subsequent transferral of this opera-
tion to Service Bureau Corp.

Unfair competition claims involve
alleged misrepresentation of the
IBM/360 FLOWCHART package
capabilities to the detriment of ADR’s
competitive AUTOFLOW package.
(ADR says IBM said FLOWCHART was
automatic, when it actually required
that a systems engineer manually set
down the symbols.)

ADR claims damage to itself for
other specific products:

When ADR announced plans for or
began marketing the PDQ (program
descriptor query) package, a time-
sharing . package for the 360, and
AUTOFLOW packages for the 1400 and
360 series, it claims IBM countered
with competitive products, some be-

ing prematurely announced. Thus
ADR terminated plans to market
PDQ, may face the same with its time-
sharing package, dropped the 1400
series AUTOFLOW, and was limited to
3% of the IBM market for 360
AUTOFLOW. ‘

Alleged damages suffered by ADR
include: $97.5 million in the IBM soft-
ware package market; $32.5 million in
non-IBM markets (because of other
manufacturers following the single-
price policy); $10 million in custom
services and software market; $10 mil-
lion in the data processing services
market; $150 million lost to ADR be-
cause IBM retarded the economic and
technological growth of the market;
$689K for IBM software and services
ADR has paid in its use of IBM equip-
ment.

Besides finding IBM guilty of all
the charges and ordering damage pay-
ments, ADR asks that the courts force
IBM to rebate to all purchasers and
lessees the fair sum represented by
the bundled software; and IBM put
over $3.57 billion in a Special Rebate
Fund for customers to pay off sums
due to violation of the Consent De-
cree.

IBM is also to divest itself of soft-
ware activities (which in the courts
could mean the formation of a sepa-
rate subsidiary), and until it does di-
vest itself, IBM is to be asked to
separately price all software and ser-
vices. Further announcements of soft-
ware are not to be made until 60 days
before delivery.

Further, the time-sharing activity is
to be removed from SBC and put up
for sale. And finally IBM’s patents are
to be declared unenforceable.

software on its feet

Now that one has an idea of what
ADR alleges, ranging from the general
to the specific, the way it builds its
case can be examined. Generally, it’s
done with figures, definitions, and
oration on the true status of the soft-
ware industry.

The markets that IBM has ‘“at-
tempted and conspired with others to
monpolize and has monopolized and
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is monopolizing” include computer
software packages, customer software
and services, data processing services,
and computer hardware., Mentioned
in a line are maintenance and educa-
tion markets, but this is not further
developed.

Since the late 1950’s, says ADR, it
has become clear that the concept of
software as “know-how to make the
computer hardware operative” has
“no technological or economic justifi-

* cation,” and that software “stands on
its own feet as a basic and major, and
perhaps principal, component of the
computer industry.” IBM has sought
to perpetuate the erroneous “know-
how” concept of software, and ‘“has
contrived to hide the share of its reve-
nue properly attributable to software
as against hardware”. It is alleged that
the software share of IBM revenue ap-
proximates between 35 and 50% of its
total revenue derived from its pricing
of sales, service, and rentals of IBM
hardware. The software market for
IBM hardware “thus foreclosed to
ADR and to all others for the single
year 1968” is approximately between
$1.95 billion and $2.79 billion; for
1959-68 it is about $9.6-13.75 billion.

ADR provides these percentages
on the general software market and
submarkets. IBM has: 75% of the hard-
ware market and at least that much of
the total software market (packages
and custom software and services);
and with SBC, has more than 50% (ac-
counting for $1 billion in gross reve-
nues in 1968) of the custom software
and services market. As relates to IBM
equipment alone, IBM accounts for
99% of the generally available systems
software and applications packages
used.

define your terms

Now coming to definitions, the
“know-how” concept that IBM is said
to have perpetuated relates to defini-
tions in the Consent Decree on tying
practices and to definitions in patent
law. ADR defines computer software
as a “‘computer-program device used
as a control attachment and machine
extension for the hardware . ..”

The Consent Decree says that
“IBM is hereby enjoined and re-
strained from conditioning the sale or
lease of any standard tabulating or
electronic data processing machine
upon the purchase or lease of any
other standard tabulating or data

processing machine.” It defines “elec- .

tronic data processing machine” as a
“machine or device and attachments
thereof used primarily in or with an
electronic data processing system.”
Now, one can see why ADR wants its
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software definition accepted. (This
also relates to the allegations concern-
ing IBM’s time-sharing services, now
transferred to SBC, since it was not
specifically stated in the Consent De-
cree but could be interpreted that
time-sharing is a service bureau ac-
tivity, and therefore should not have
been developed within IBM but
within SBC.)

Extending ADR’s software defini-
tion into the patenting argument, one
can also see where it would impact the
current arguments against patenting
software. Software, if considered an
edp “machine” or “device,” begins to
imply patentability. This is a confus-
ing issue, but ADR claims that IBM
was-and is “attempting to develop a
state of confusion as to the technologi-
cal character of software and has ad-
vocated the view in the U.S. Patent
Office and among software innovators
that computer systems achieved with
software are not patentable subject
matter.” It has done this, ADR says,
despite having attained patents
“based on software and disguised as
hardware” a “fraud” on the Patent
Office.

Finally, a conspiracy charge that
ADR levies involves the provision of
custom software and services by both
IBM and SBC. While IBM’s Data
Processing Group does supply some of
these services to its customers,
primarily via what is done on the job
by the systems engineer, our conver-
sations with ADR indicate that the ac-
tivities of the Federal Systems
Division within IBM proper will be
singled out during the suit discussions.
Although FSD does not sell computer
time, it does have the charter of pro-
viding custom hardware, software,
and systems management under con-
tract, and thus duplicates or conflicts
with (whichever way you want to look
at it) SBC activities. And ADR even
feels that FSD activity could also be
interpreted in violation of the Con-
sent Decree, although the specific al-
legation is conspiracy in violation of
antitrust laws.

age of consent

Again, we are in a position of reite-
rating some of what has been said
about past suits. The plaintiffs have a
right to ask for IBM information to
prove the allegations of their suits re-
garding IBM’s share of the market and
market practices. This information
will probably go into a common “pot™
to be used by all the plaintiffs. All we
can conclude is that, even if some data
is not officially made public and the
plaintiffs lose, more will be known
about IBM than ever before.

Again, if the Justice Department
arrives at a Consent Decree with IBM,
the private plaintiffs will not be able

to use its case in proving their allega-
tions; if Justice goes to trial and wins,
the rest will be assured of some vic-
tory. Everyone we know is betting on
a Consent Decree.

ADR’s claims of Consent Decree
violation are not considered to have
much chance by legal experts. The
Justice Department, which did not
note such violations in its suit, is tradi-
tionally the instrument by which a vi-
olator can be held in contempt. And
IBM’s time-sharing transferral to SBC
is considered in that case to have satis-
fied any objections Justice may have
had.

Separate pricing of software and
services is something IBM is expected
to do, although it is expected to drag
its feet on systems software. At writ-
ing, there is a rumor that by the begin-
ning of June IBM will announce the
separation of programming activity
into a separate department, with an
eye toward determining the cost
structure of this segment, and thus,
the pricing policy.

Most users consider ADR’s demand
that IBM not announce software until
60 days before delivery is ridiculous.
Users need, we are told, all the infor-
mation they can piece together from
preliminary announcements, nondis-

~ closure discussions held by IBM with

the user groups, and even the rumor
mill to help them determine how to
plan for any conversions. “Can you
imagine what would have happened
if IBM had announced USASCOBOL 60
days ahead, instead of a year ahead of
delivery?” asked one user. ‘“There are
millions of dollars of conversion effort
involved here, and unless we do it
right, we're in trouble.”

IBM promises to “vigorously” de-
fend itself against the ADR suit, as it
has with all the others. That vigor is
being spread thin, and may be spread
even thinner, as other companies in
other specific submarkets hint at tak-
ing some action because they do not
feel the Justice Department or a Con-
sent Decree or separate pricing will
pay heed to their complaints. IBM is
perhaps seeing itself as the object of
massive “guerrilla warfare,” aimed at
keeping the giant so busy in task force
studies on all these issues that its nor-
mal operation of business is somehow
suffering.

appealing footnote

As a footnote to all these proceed-
ings, it is apropos to also report that
Service Bureau Corp. is now appeal-
ing a ruling in Minnesota that it mis-
represented the capabilities of an
inventory control system it installed in
1963. Three subsidiaries of F. B. Cle-
ments Co. of Minnesota have charged
that SBC advised that it would be
necessary to automate their account-
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ing if inventory control information
was to be obtained; that “manage-
ment by exception” reports promised
turned out to be too bulky and errone-
ous; that the capabilities of the Flexo-
writer, which SBC does not make,
were misrepresented; and that a writ-
ten proposal had contained further er-
- roneous claims. The judgment was for
$480,811. SBC is appealing on
grounds that sound like, “if the cus-

tomer puts garbage in, he’ll get gar-
bage out,” a fact beyond the control
of the system.

Even if this seems like one added
legal problem for the IBM domain,
supporters of the giant can take heart
that unlike antitrust suits, IBM is not
the only one to have its troubles with
irate users.

—ANGELINE PANTAGES

AN INVENTION BORN LATE ONE SUNDAY
ENTERS FIELD AS PLOTTERS THICKEN

Last Sept. 15 Burt Cohn and Bruce
Sawyer started “walking Wilshire
Boulevard”™ looking for money for a
new company.

The two had been brought
together by Growth Technology, an
L.A. venture capital house, which spe-
cializes as technology-management
marriage brokers.

Sawyer, a veteran engineer-inven-
tor—and a partner and co-founder of
California  Computer Products—
brought to the marriage a piece of pa-
per, Patent #3,376,578, for a two-axis
linear motor. He says he invented it
late one Sunday. Cohn brought eight

years’ experience as vp and general
manager of the Magne-Head and Sys-

“tematics divisions of General Instru-

ment Corp.

By Oct. 12, the two new partners
had their money—seven digits” worth
—and in January, Xynetics, Inc., was
born. On Feb. 1, the company’s three
employees moved into a handsome
new 22,000 sq.-ft. building in the San
Fernando Valley.

By the end of April, Xynetics had
14 employees and a working proto-
type of the basic element of their first

product, a computer-controlled auto- -

matic drafting machine.

/

I

Fig. 1 Schematic shows head containing four sets of magnetic drivers
(but only one pen) riding on metal “waffle iron” bed of plotter. Umbilical
cord at top carries air which provides the head’s cushion.
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the technology base

The conventional way most plot-
ters move a point across a plane is a
two-member slide mechanism, with a
bridge controlling movement along
one axis, and a beam on the bridge
controlling movement along the other.
Or paper is attached to a drum, which
controls one-axis movement, while an
arm containing a pen controls the
other.

Sawyer’s technique is different. He
uses a metal bed which has been cross-
scored to form small equidistant is-
lands of equal size and height. (Sa-
wyer’s analogy: a waffle iron.) The
scorings are then filled with epoxy.
Above this surface rests a head con-
taining five air bearing outlets and
four sets of magnetic drivers, (they
look like small rows of railway ties),
two each for x- and y- motion (see Fig,
1). ,
Three drivers serve as the basis for
selection of movement. One driver’s
set of poles is always aligned with the

Fig. 2 Arrow indicates pulsing
the driver on the right forces it to
line up with the ridges below, creat-
ing movement to the left.

ridges of the metal base. By pulsing
one of the remaining two unaligned
drivers frequently, the head moves
swiftly on its one-mil cushion of air
across the smooth bed of the device
(see Fig. 2).

more than plotters

Cohn is quick to point out that Sa-
wyer’s technique has implications far
broader than the company’s first
product. “The metal bed might be the
floor of a warehouse,” he says, “across
which you could move tractors.” A
similar principle is being used in Ja-
pan, he adds, to drive a train.

Sensibly starting on a less ambitious
product, Xynetics® first product will
be a 5 x 8’ drafting machine, con-
trolled by a Mac 16 computer. The
bed will be constructed in 30" x 30"
modules, chemically milled. The head,
which will mount two pens, will be 4”
x 4" and weigh one pound. The one-
usec core of the Mac 16 will enable
them to pulse the head often enough
to achieve speeds of 40 inches per
second, about 10 times as fast as most
currently available plotters, with one-
mil resolution. Sawyer is already work-
ing on a device which will offer finer
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Killjoy

We have here the Cal
Systems Computer, which looks
a lot like a desk. Sorry, but it’s
going to take some of the fun
out of the computer business.

It’s too easy.

It won’t let you design a
bunch of new forms or experiment
with new tape punchers and card
sorters. Since it speaks English,
you won’t have to speak some
special language. And there’s
no chance of building an
isolated, air-conditioned, acoustical
room for it. Operating our
computer lets you practice only
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one skill —typing. And
programming it is
ridiculously simple.
You put a tape cassette
in a slot.
Once you overcome this
initial lack of challenge, however,
you'll find that the Cal Systems
Computer is far from a bore.
We built it to be easy for amateurs,

so it’s apple pie for pros. But we also

built it to do a professional job, and
somewhat to our surprise, the pros are
the ones who are buying it. To use as
a departmental computer. Or a data
terminal, to handle communications
with the computer center.

It seems the pros are intrigued
by the fact that it can accept literally
an infinite number of programs because
they’re all stored outside the computer,
in cassettes. And that the tape data
density is up to 132 bytes per inch, with
a cassette capacity up to 400 feet. And
that the computer can accept over 400
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Our computer. It doesn't even look like fun. No whirling reels, no ﬁashing Iights.

commands, and has a memory
capacity of up to 16K. And that
internal speeds run, for example,
21.60 usec between 1/0 and
memory, so that as far as the
operator is concerned everything
happens instantaneously.

There is one other little no-
challenge we should tell you
about. You won’t get the thrill
of selling management on a major
capital outlay for the Cal Systems
Computer. Because it doesn't take

one. But why not find out more
about it anyway? Write California
Office Systems Corporation,

One Maritime Plaza, San Francisco,
California 94111.

e
al Systems
Computer:
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news scene

resolutions.

The big board was chosen after a
market survey of customers’ wants,
which also led them to design it so that
it can be moved through a standard
doorway, instead of knocking out win-
dows or, walls.

Cohn says there are about 300
large-scale drafting machines in the
field now, but market intelligence in-
dicates that number will double every
18 months.

software plans

Sawyer says the units can be pro-
duced fairly inexpensively, but Xy-
netics will build in some bells and
whistles, now extra-cost options on
competitors’ gear, to come in around
$100K. They’re doing their own soft-
ware, under an ex-CDC-er named
Don Ritter, and plan to offer such
niceties as the ability to directly ac-
cept x-y coordinates (now an option

on most plotters), plus storing a com-
plete symbol font in Mac’s memory, so
the user won’t have to write his own
instructions telling the beast how to
draw each individual symbol. And
they’re thinking about offering itera-
tive programs . . . such as window
drawings for architects.

They figure Mac’s memory, ex-
pandable to 65K, should allow them
room for lots of software. Input will
include keyboard, mag and paper
tape; output will be to Teletype or
mag tape. Specs on the first product
should be firmed up by summer. The
unit will probably make its bow at the
FJCC at Las Vegas in November.

Cohn, who calls himself a “hands-

off” manager, has a bachelor of"

science degree from CCNY and an

MBA from NYU. Sawyer, who has

held high-level engineering posts at

such companies as Litton, Lockheed,

Hughes and North American, says he

doesn’t want to be a president.

It could be a model marriage.

RBF

SRI REPORT ON FCC COMPUTER INQUIRY
SUPPORTS FREE ENTRY, SOME CONTROL

Any responsible company that wants
to sell data communication services

should be free to do so, but some con--

trol is necessary to promote intercon-
nection and prevent “cream-skim-
ming.”

This is one basic conclusion of the
long-awaited Stanford Research Insti-

tute report on last year’s FCC com-"

puter 'inquiry; the seven-volume
study, released last month, also
blessed Western Union’s plan to bail
itself out of a dying business—public
message telegraph service—by get-
ting into another—commercial dp
service. SRI thought it might be an
“interesting experiment” to let GT&E
get into commercial dp also. But Stan-
ford’s analysts said the other existing
carriers shouldn’t become commercial
data processors because it would be
difficult to control them if they at-
tempted to grab all the business.
Many dp industry groups, in their
responses to last year’s inquiry, cited
a crying need for the carriers to pro-
vide a greater variety of specialized
data communication services. The re-
port downgrades this complaint by
saying that the shortage won’t create
serious problems in the next few years.
This is because SRI feels the carriers
have the necessary financial capabil-
ity to meet the demand. “Generally
speaking,” adds the report, “we be-
lieve there is good evidence that the
major carriers are interested in re-
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sponding to data customers and their
needs.”

SRI agreed that more data-oriented
services are needed in the long run
but advised FCC, before it acted on
this problem, to define the need more
precisely in terms of what users are
willing to pay and what the suppliers
are likely to offer. One volume of the
report presents a tentative forecast of
the growth of teleprocessing relative
to other types of communication. It
predicts that data traffic will comprise
10-50% of the total load on the tele-
phone network by 1979, versus less
than 1% today. The number of high-
speed data sets in use during this
period will grow at an annual rate of
30%, while slow-speed data sets will
increase at a rate of 70%/year. Data
set prices will be reduced 50-75% as
a result of increased sales, greater
competition among suppliers, and in-
troduction of LSI circuitry. Mean-
while, long-haul, bulk data
transmission costs will decrease an av-
erage of 40%.

don’t push

FCC issued a notice, simultane-
ously with release of the report, invit-
ing outside comment on the subjects
covered and on the quality of SRI’s
analysis. The comments are due June
24th. The notice also reported that
AT&T “will shortly” introduce a one-

minute initial period rate for switched
system voice and data messages, offer-
ing the user “‘substantial savings.” The
new schedule will be available on a
trial basis in a limited number of loca-
tions.. )

This projected rate reduction was
one of several actions cited by the
FCC notice as evidence that last
year’s inquiry has produced greater
willingness on the part of the tele-
phone company to respond to the dp
community’s needs. There was a clear
implication that the commission will
follow SRI’s advice and not try to push
Ma Bell into any further concessions,
at least for the present.

FCC also plans, apparently, to fol-
low SRI’s recommendation regarding
information privacy. The recommen-
dation, basically, is to gather more in-
formation regarding “those aspects of
the problem unique to teleprocessing
and telecommunications,” and let
Congress carry the rest of the load.

But the FCC notice did promise
more substantive action on the major
issues raised by the inqury. “We will
shortly initiate an appropriate pro-
ceeding . . . as to what requirements
shall be imposed upon carriers with
respect to data services, and whether
computer services which involve data
communications should be subject to
regulation whether engaged in by car-
riers or others, and the specific form
of any such regulation.”

SRI’s views concerning dp services
provided by common carriers follow
pretty closely those expressed re-
cently by a Presidential Task Force on
Communications Policy (see May, p.
121). But Stanford added a new di-
mension to the discussion when it sug-
gested that GT&E should be allowed to
get into the business.

“Since GT&E has more resources to
commit than Western Union, there is

-perhaps more potential danger of

predatory pricing . . . However, if
there are, in fact, economies resulting
from an integrated communications-
data processing offering;, this might be
an interesting opportunity to see them
demonstrated in practice.”

squawk boxes

Existing commercial dp suppliers
are likely to squawk about the GT&E
proposal, but they may be mollified
somewhat by SRI’s suggestion that
FCCreview Western Union’s tariff ar-
rangements with AT&T. This was ad-
vanced as one way of curbing any
monopolistic proclivities Western Un-
ion (and, by implication, GT&E) might
have as a commercial data processor.
Actually, though, much more is at
stake.

The established carriers have ar-
gued for a long time that their agree-
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ments with each other are outside
FCC’s regulatory authority. Under
this philosophy, the carrier, alone, de-
cides whether it wants to intercon-
nect with another carrier. New firms
that want to become communication
common carriers face a big hurdle as
a result; they must persuade their
competitors to be cooperative or else
be content to offer sharply circum-
scribed services. -

Microwave Communication, Inc.
and University Computing, among
others, are planning to build mi-
crowave systems that promise greatly
improved service at greatly reduced
costs to data processors. MCI has ap-
plied to FCC for a common carrier li-
cense, and UCC can logically be
expected to do likewise, soon. If and
when the licenses are granted, each
firm will probably try to negotiate an
interconnection agreement with Ma
Bell. If FCC believes that such agree-
ments are outside its authority, the
telephone company will probably
refuse to negotiate with UCC and/or
MCI. The effect will be to restrict, if
not eliminate, the competitive threat
posed by outsiders who try to get into
the existing common carrier club. But
if the commission accepts SRI’s advice
and affirms the government’s right to
review intercarrier agreements, Ma
Bell will be far less likely to slam- the
door, and the number of outsiders try-
ing to join the club will almost cer-
tainly increase.

This would be one way of increas-

ing the number of firms supplying
data communication services. The SRI
report devotes a good deal of space to
another approach, which consists es-
sentially of interpreting the rules so
that those who den’t belong to the
club can offer teleprocessing services
without joining, i.e.,” without becom-
ing common carriers.
. Until now, the argument about
whether common carriers, alone,
should supply communication ser-
vices has revolved largely around the
question of whether message-switch-
ing and other services related to the
transmission of data come within the
jurisdiction of the Federal Communi-
cations Act of 1934.

The carriers, in their responses to

the inquiry, said the services are cov-
ered by the Act. If FCC agrees, data
communications, like other types,
must be regulated, and must be ob-
tained from a relatively small group of
government-licensed suppliers.
. BEMA and other dp industry re-
spondents insisted that ‘most data
communication services lie outside
the authority of the Act. This interpre-
tation, if accepted, would permit the
services to be offered by noncommon
carriers, without regulation.

SRI agreed with BEMA, basically,
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but for reasons unrelated to the scope
of the communications act. *. . . The
potential benefits of free entry into
the entire teleprocessing area appear
to be substantial,” says the report. “In
other words, it is not just a hypotheti-
cal benefit in this case, but a highly
probable event . .. The potential for
a wide range of communications ser-
vices that are neither telephone nor
telegraph is very large and the tech-
nology that could make these services
widely available is rapidly coming into
the cost range of interest.”

costs for free

But the report admits that costs are
associated with a free entry policy.

One such cost would be imposed on

the established carriers, and would be
due to “cream-skimming”—i.e., the
appropriation by a UCC or MCI of the
most lucrative market for a particular
teleprocessing service. Another cost
would be imposed on users, and would
stem from the inapility to intercon-
nect, through their terminals, with us-
ers tied to other systems.

The solution, SRI suggested, is to
consider each class of data communi-
cation service individually and deter-
mine whether it is likely to generate
interconnection and/or cream-skim-
ming costs. The report discusses four
kinds of service to illustrate this proc-

-ess. Message switching systems com-

prise the first class. SRI concludes that
some—like airline reservation systems
and Telex-TWX—require a high de-
gree of interconnection, while others,
such as stock quotation services, do
not.

The other types of data communi-

cation services discussed are private
lines, long-haul services, and special-
ized data transmission networks.
“Each of these . .. raises the issue of
cream-skimming in one form or an-
other.”

But even where the cost is ‘high,
SRI doesn’t necessarily advocate re-
stricting the number of suppliers or
imposing dictatorial government con-
trol. Where cream-skimming seems to
be a substantial threat, it calls for “a
careful analysis of the extent of this
cost. .. to assess the net benefit or cost
of allowing noncarriers to provide
these services.” And where intercon-
nection seems to be necessary, “it ap-
pears that the commission could make
an important contribution by en--
couraging the establishment of tech-
nical standards which would allow the
interconnection of systems designed
by different equipment manufactur-
ers. Providers of teleprocessing ser-
vices in such a market would be able
to compete both in price and in auxili-
ary features, but all would have to
meet the same standards of signaling,
message format, and technical per-
formance.”™"

How these standards would be es-
tablished was not spelled out in the
report, and that is apt to present a
problem. If the commission took on
the job, its action would be subject to
the endless lawyers’ battles that are a
permanent part of proceedings before
the FCC. If the standards were estab-
lished voluntarily, the carriers, dp sup-
pliers, and users would first have to
want to get together. But, judging by
the hassle over foreign attachments,
this desire doesn’t exist:

—PHIL HIRSCH

“‘Great!, . . . But where's the software?"’

© DATAMATION®
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3M INVENTS
A NEW
DEPENDABILITY

IN
COMPUTERTAPE

AND
DISK PACKS.
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Depend on “Scotch” Brand Disk
Packs that surpass industry
standards. All ““Scotch’’ Brand Disk
Packs are built for ultra-reliable,
day-in day-out performance. 911 for
IBM 2314 and all compatible disk
drives. 906 for IBM 1311-2311 and all
compatible disk drives. 904 for

CDC 853-854 disk drives. And now,
3M'’s Total Area Testing checks for
errors even initialization can miss.

[ —————————

“Scotch” Brand
Computer
Products

*For detailed specifications and performance
characteristics ask your 3M representative -~
for specification sheet M-CL 155.

£ -
Depend on “Scotch’ Brand 777
GP Computer Tape — Guaranteed
Performance*. 3M goes beyond
certification with exclusive continuous
electronic testing that guarantees
performance at reasonable cost.
Offers maximum reliability for data
retention over long-term storage.
With 777 GP, your tape library is
ready for 9-track, 1600 BPI any

time you are.

Depend on a prompt reply: Call
your nearest 3M representative or
send this coupon for information:

=Y |

Depend on the

new “Scotch”

Brand 911 Disk

Pack. Ready for

you now. We know

it's right. Pre-initialized

and total area tested. Anti
static-charge coating guards
against "phantom’’ read errors
and dust contamination.

.,?

?
7)
Al

"«I/I/

Depend on 3M service: ready,
willing . . . now. 3M inherits no tape
or disk pack business; we earn it

— with 16 close-at-hand branches
and warehouses, field service
engineers and technical consulting
teams. 3M also offers instructional
slide presentations on tape care and
handling and other subjects for your
computer room operating personnel.

“’SCOTCH’” AND THE PLAID DESIGN ARE REGISTERED TRADEMARKS OF 3M CO.
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Market Services Department
Magnetic Products Division
3M Center, St. Paul, Minn, 55101

Please send information on items checked.

O "Scotch” Brand Disk Packs and accesso-
ries. [J "Scotch’ Brand Computer Tapes and
accessories. [ Care and Handling Training.

Name. Phone.
Title.
Firm.

Address.
ity 3m
State. Zip. COmPANY

———— ]




You men sure can be
choosy when it comes to
disk-packs. You want ultra-smooth
surface — maximum storage
capacity — full disk-drive compatibility
(whatever that means). Well now
you can have it all — and more — in our
1100 and 600 from BASF Computron.
And we can deliver these extremesly
dependable memory units (complete with
“ warranty and our service guarantee] right
Mway. We Byen have a convenient leasing
b and tradé~jn policy to make it easier for yot
LuS at BASngomputron today. .

Better magnetic recording through two-world technology BASF SYSTEMS INC
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briefs

DUNLAP GOES CAMPING

AND DIGITEK REORGANIZES

Jim Dunlap, newly ex-president of
Digitek Corp., the software firm in
Marina del Rey, Calif, was once
quoted as saying the richest man in
the world in the year 2000 would be
an ex-programmer. At the time he said
it, he was trying awfully hard to be
that man.

His attempt at a success story be-
gan at Hughes Aircraft Co., a Southern
California firm widely used as a train-
ing ground. At HAC he labored as a
computer designer/mathematician/-
programmer. He started out one day
with Don Ryan, head of scientific pro-
gramming there, and a mutual friend,
Don Peckham, with plans to make it
big, in the manner of Fletcher Jones
of Computer Sciences Corp., on an es-
timated $17K shoestring.

The triad was a capable team to
whom the inner workings of compilers
had been revealed. No one, however,
had opened to them the mysteries of
management. Feeling that it could not
be all that difficult—especially when
you are only three people—they
started out for Oz.

Their very first contract started
them off on the wrong foot. The neo-
phyte firm found itself bidding
against big opposition before they had
had any time for on-the-job training in
running a business. Max Palevsky of
Scientific Data Systems wanted a one-
pass FORTRAN II compiler for SDS’s
very own very first machine. Digitek,
still gun-shy from losing some early
bids, came in with a price for the
package that it thought no one could
beat. Digitek was right, no one else
would try to build it at that price. CSC,
the next-lowest bidder, reportedly
came in with a price three times Digi-
tek’s. This was not to be the last time
the company ran into real trouble
from underpricing its merchandise.

Somehow the company  hung
together on the strength of its under-
priced products and willingness to
work. In the earliest days, on-lookers
were astounded when Dunlap, one
week out of heart surgery, was back on
the console doing on-line debugging.
The company began to grow fast, very
fast, more than doubling its sales and
earnings in each of its first five years
(’61-°66). And Dunlap began thinking,
or at least acting, like he was well on
his way to fulfilling his own prophecy.
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His firm, with real assets of something
less than $700K, moved into plush
$100K/yr. office space,-and he staffed
his own office with rented paintings.

By the end of the fourth year, busi-
ness had been coming in faster than
Digitek could staff up to handle it
Three other firms were acquired,

Measurement Analysis Corp., Applied
Resources Corp., and Distribution
Control Corp. (which was to become
Digitek Time-Sharing). Somewhere
along the way the lack of management
savvy caught up with them. Lessons
sometimes come hard in the dp world,
and are generally expensive. Under-
pricing mistakes and overrun fixed
price contracts for third generation
systems (they were not the only ones
to be hurt in this game) cost the young
company lots, and things looked really
bad in Fiscal "67 when the firm lost
more than $710K on sales of less than
$520K. Down, but not out, they
moved to the low-rent district and be-
gan fighting their way back to sol-
vency. Somehow they made it, moved
back into respectable but not flashy

Honeywell has got itself a $7 mil-
lion chunk of the $1 billion build-
ing automation market projected
for 1980. The Commercial Div. is
designing the largest automated
control System ever for the $600

HONEYWELL AUTOMATES
KING KONG WOULD HAVE LOVED IT HERE

10 MILLION SQ. FT.

million World Trade Center to be
completed in 1973 on Manhattan’s
lower west side. The computer-
controlled system will handle the
day-to-day operations of the five-

(Continued on page 134)
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Mobile Computer Programming

U.S. Army's developmental tactical operations System...
170,000 computer instructions. .. developed in association
with the Automatic Data Field Systems Command and the
Seventh Army, Heidelberg, Germany.

Bunker-Ramo ranks high in the data systems sciences. Our
large staff of system analysts and programmers is experi-
enced with a large number of the computers in use today.
Activities include the design and implementation of display/
control/ retrieval program systems — encompassing large-

Central Data Heductzon Center
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Field Army Automatic Data System
scale command/control networks and on-line programming
techniques.

Through the work of our computer software operation — B-R
Data Systems.— Silver Spring, Maryland — Bunker-Ramo
also can provide a large variety of management information
systems and proprietary software packages.

The experience and resources of Bunker-Ramo can be
applied to any software project, a total capability that can
define, design and implement on time . . . information sys-
tems . . . EDP tasks and services . . . anywhere in the world.

DEFENSE SYSTEMS DIVISION

Ir THE BUNKER-RAMQ CORPORATION
®

8433 FALLBROOK AVENUE « CANOGA PARK, CALIFORNIA 91304

AN EQUAL OPPORTUNITY EMPLOYER
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surroundings, priced their products
higher, and made a profit. The rough-
est part seemed over.

With the company back in the
black, the timing for Jim’s next move
was surprising, but then Dunlap has
never been known for his orthodoxy.
He bought a camper, took a few mo-
ments to write up a resignation, and
headed off for the Rocky Mountains.
People that know him say he just got
tired of the game. Paul Toeppen,
chairman of the board and chief ex-
ecutive officer, was handed a some-
what unwieldy miniconglomerate
with a hole where the president used
to be.

Things may never be the same
around Digitek—for one thing, an in-
sider says that morale is definitely up.
Jim has not been replaced, but some
meaningful shuffling has been done.
Digitek’s most profitable division, the
compiler-writing force, is running un-
der Don Ryan, sr. vp and last surviving
founder, and Dave McFarland, also a
vp. Applications Resources Corp. has
been absorbed by Measurement
Analysis Corp., with Dr. Julius Bendat,
who had been simply a corporate vp
after MAC was acquired, in as presi-
dent there. Lee Wiegart remains as
president of the third corporate arm,
Digitek Time-Sharing. The net effect
of the organizational changes will be
to free the compiler group to concen-
trate on bread and butter lines.

No telling where Jim and his
camper will turn up.

HONEYWELL, AUERBACH FORM
“COMPUTERIZED CATERING"
Honeywell Inc. and Auerbach Corp.
have formed an independent com-
puter service company that will de-
velop advanced information systems

for specific industries and businesses.

The firm, called Honeywell-Auerbach
Computer Services, Inc, is 60%
owned by Honeywell, and 40% by
Auerbach. It is an “‘autonomous” en-
terprise that will, nevertheless, be
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able to draw on the resources of both
parents for advise and guidance as
well as capital, although it is not
bound to purchase hardware or ser-
vices from Honeywell or Auerbach.
President of H-A is Francis A.
Rowe, formerly general manager of
Univac’s Information Services Div. He
stated that the firm is planning to
“build a dedicated computer service
that will be accepted and adopted by
the data processing user simply be-
cause it can handle his computer
needs better than he can handle them

himself. This, after all, is not much dif- -

ferent from calling in a catering serv-
ice to operate the company dining
room.” H-A defined “dedicated” as
meaning service to specific industries,
markets, or applications, in contrast to
service bureaus that handle batch
processing needs of all types of cus-
tomers.

The firm’s first venture will be a
comprehensive line of Automated In-
dustry Management Services for se-
lected financial industry applications,
such as brokerage back-office ser-
vices. The first service, for savings &
loan associations, is presently under
development and is expected to be
announced in the fall, and ready to
run next year. Rowe noted that only
about 4% of the 6,200 savings & loan
associations in the U.S. have “automa-
ted” their operations.

Services will be supported by H-A
supplied terminals, communication
networks, computers, software, and
facilities. The firm will be based in
Philadelphia, and is temporarily head-
quartered at the Auerbach Corp. of-
fices there.

FCC ADVISED BY CCB THAT
TELPAK REGS DISCRIMINATE

FCC has been advised by its Com-
mon Carrier Bureau that Telpak shar-
ing regulations “constitute an
unlawful discrimination and preferen-
ce” contrary to the Federal Communi-
cations Act of 1934.

The recommendation is important
because if the commission agrees with
it, all private line customers may be
allowed to pool their communications
requirements and obtain Telpak dis-
counts. The potential savings are sub-
stantial.

According to an example cited in
the Common Carrier Bureau’s recom-
mendation, those qualifed to share
Telpak C pay about 1/3 as much per.
voice grade channel as those who
must lease equivalent private lines in-
dividually. For Telpak D service, the
savings are even greater.

The Common Carrier Bureau sug-
gested that the present Telpak restric-
tion, which allows sharing only among
government agencies, and regulated
entities in the same business (e.g., air-
lines, railroads, pipeline companies),
be eliminated. The Bureau shied away
from opening the door further, but it
discussed two other possible modifi-
cations of the tariff.

Elimination of all sharing was one
possibility. The bureau concluded that
this “would be a step backward in that
it would inhibit, rather than promote,
the efficient and economic use of
available communications services by
the public.”

The second alternative was to allow
unrestricted sharing by all existing
private line users, even among those
in different lines of business.

“No constructive... purpose would
appear to be served by a tariff restric-
tion requiring that only customers in
a common line of business may share,”
said the Bureau. “Certainly, from the
standpoint of customers seeking the
most economic alternative to satisfy
their communications needs, two or
more customers should be free to com-
bine their requirements if, by doing
50, they can mutually derive economic
benefits. Clearly, if there are to be any
restrictions on such customer sharing,
the carriers must make a strong show-
ing that such restrictions are war-

ranted . . . We are aware of the
argument advanced by AT&T that un-
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limited sharing will mean the eventual
demise of Telpak discounts . .
whether or not this will be the fate of

Telpak rates as a consequence of un-

limited sharing cannot be definitely
assessed on this record . . . however,
the fact that removal of . . . sharing .
.. may lead to increased rates for the
favored users provides insufficient ba-

sis in law or reason for retention of
that discrimination.”

In the next act of this drama, AT&T
and Western Union, which offer Tel-
pak, will file objections to the Bureau’s
recommendation. Oral arguments un-
doubtedly will follow. After that,
hopefully, the FCC will decide
whether to accept, modify, or reject
the bureau’s advice. A final decision
seems likely before the end of this
year.

Honeywell .

acre, six-building complex, as well
as schedule maintenance functions
on a time or usage basis.

Some 5,000 DataCenters are in
operation worldwide (first one in-
stalled was in the White House in
1953). The first computer-con-
trolled system was installed almost
ten years ago in the Tennessee Gas
Transmission Co.’s 33-story head-
quarters in Houston. The first
closed-loop system (tying a Data-
Center to an on-line computer -to
analyze incoming data, then make
instantaneous corrections in
remote mechanical equipment) is
nearing completion in Dallas’ Main
Place complex. This particular sys-
tem will save about $200K annu-
ally, according to Honeywell: $50K
in power savings and $150K from
lower heating, cooling and man-
power costs.

Two DataCenters will be used
in the Trade Center project. As the
job progresses, a conventional cen-
ter will start up major air-handling
systems. When the complex is com-
pleted, the large DataCenter and
its computer will take over.

The computer is a DDP-516
process control machine with a
16K(16-bit)-word random-access
core memory that carries the mas-
ter programs for operating the
Trade Center, as well as critical
contact statuses, high and low li-
mits for critical variables, and pro-
gram’ priorities. A 196K-word disc
memory, expandable to 786K,

cps reader handles any additions or
changes to the various computer
programs and can also load master
programs into the core and disc
memories for diagnostic purposes,
restore a memory track if needed,
exercise the memories, and put
new programs into memory. A
high-speed punch can record data

tape can be fed into an off-line
computer for programming or de-
tailed analysis. Key information for
an entire day’s operations at the

-an “army of dedicated engineers”

backs up the core memory. The 300 .

on magnetic tape at 110 cps. This.

Trade Center—figuring 500 values
taken every 30 minutes for 24
hours—can be punched onto one
tape.

Both analog and dlgltal informa-
tion is processed. Analog includes
temperature, humidity, pressures,
flow differentials, and power used.
Digital inputs are from alarms,
status indicators (on/off), meter to-
tals. An interface controller acts as
a buffer between the computer and
the DataCenter control console
and also translates analog signals
from the remote sensors and con-
trollers into digital data. It includes
a master programmer and a real-
time clock for automatically start-
ing and stopping equipment on a
pre-set basis.

The DataCenter will control
more than 200 separate mechani-
cal systems, monitor more than
6,500 individual check points, and
scan hundreds of variables. Even

would find it impossible to cope
with the avalanche of information
pouring in every second, says
Honeywell. The system does noth-
ing that a building engineer
couldn’t do “if he had 7,000 assist-
ants scattered throughout the
Trade Center complex continually
reporting critical values and oper-
ating critical controls.”

The computer is designed for al-
most unlimited expansion, both in |
remote sensing points and in pro-
grams and peripheral équipment,
so it will be able to take on addi-
tional tasks without requiring a sub-
stantial  investment in new
hardware. The system will be
backed up by a conventional
DataCenter (one without a com-
puter) so that continued manual
and automatic operation of the
buildings will be provided even if
the computer is down. This should
be of great comfort to those work-
ing on the 110th floors.

Wonder what the market for au-
tomated clean-up would be. n
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IBM ANNUAL MEETING

FEATURES GOOD CHEER

IBM held its annual stockholders’
meeting in Santa Monica, Calif., April
28, creating a traffic jam that was ad-
vantageous to a group of unappetizing
but nimble lady pickets who stuffed
handouts into the windows of the
creeping cars advising passengers that
the company was subverting our chil-
dren by sponsoring sex education in
the schools.

The note of good humor and
solidarity that predominated was set
early as a member of the audience
asked the featured speaker to identify
himself and the speaker said he was
Thomas J. Watson, Jr. This pleasant ex-
change was followed by a motion from
the floor that “because of the harass-
ment of the company” lately the
shareholders present should give the
management a standing vote of confi-
dence, which they did rousingly.

Business on the agenda was dis-
patched swiftly, with massive majori-
ties in favor of changes in the
retirement plan and the stock option
plan, keeping Price-Waterhouse as
company auditor, and electing all 16
directors favored by the present man-
agement. Mr. Watson then gave a
short talk, noting once again that the
large proportion of outright sales had
caused abulge in earnings ($205.9 mil-
lion for the quarter) that would detract

from long-range income. He said that

the latest figures showed purchases
now heading down compared to rent-
als. He then commented on the pend-
ing lawsuits, saying that the claims of
monopoly were refuted by the fact
that there are now some 70 companies
making systems and another 4000 in
computer-related activities. He also
said that fast-changing market condi-
tions demanded new forms of support
services and that the company’s reac-
tion to these needs would be de-
scribed in July.

A movie, intended for new em-

ployees, was shown—an unusually
good one of its kind that included
some footage from an IBM meeting in
the 1930’s featuring Thomas J. Wat-
son, Sr., and a group of tuxedoed IBM-
ers singing some of the famous com-
pany songs.
" The stockholders then settled back
for the question and answer period,
which turned out to be a long one.
Here are a few highlights:

One questioner asked about a re-
cent suit where an IBM customer was
awarded a judgment against the com-
pany because his computer applica-
tion didn’t work out and his business
was affected adversely. Mr. Watson
said that IBM was appealing the case
and that he considered this judgment
to have serious implications. It’s the

first time the company has been or-
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dered to pay damages in this kind of
situation and, while IBM was willing
to take a machine back in certain
cases, this one seemed analogous to a
customer buying a chain saw, misus-
ing it and hurting himself, and then
suing the people who sold it to him.

Another member of the audience
asked about the future market for
turnkey services, such as those sup-
plied by Electronic Data Systems. The
answer was that there seemed to be
some demand for this and that IBM
was in this business through the Fed-
eral Systems Division.

A question was raised about IBM
losing its middle management as
young men in a hurry left to start their
own businesses. Watson said that this
was happening, especially in the last
five years, but that the company still
had only about half the attrition rate
of other companies of its size. He
added that they are doing everything
they can think of to avoid it—cash
awards for good ideas, stock plans, ac-
celerated pay increases, and changes
in organization. But any suggestions
are welcome.

Will the World Trade Corp. some-
day be bigger than the U.S. oper-
ations?

“That’s what my father told me and
I always believed him.”

The last question of the day was on
the great sex problem being promoted
by the pickets outside the building.
(From the tenor of the question, one
of the picketers must also have been
a shareholder—a sort of internal con-
flict of interest.) Mr. Watson said that
it was true that Science Research As-
sociates prepared curriculum materi-
als on this “interesting subject,” as
they did on other subjects approved
by school boards, but he thought the
contents were rather bland. It was also
true that IBM had once hired a man
to give a lecture to high school teach-
ers on the same subject but, consider-
ing the newspaper stories (being
circulated by the pickets with added
comments on the reprints such as
DANGEROUS ITEM) they probably
wouldn’t do so any more.

HOUSE TRIES TO

PUT ITSELF IN ORDER

Legislation to computerize Congress
took a big step forward last month
when a House Government Oper-
ations subcommittee approved HR
10791; this bill, sponsored by Repre-
sentatives Jack Brooks of Texas and
William Moorhead of Pennsylvania,
directs the Comptroller General to set
up a budgetary information retrieval
system for both Houses of Congress. It
would be made compatible with an-
other system, now being developed
by the Budget Bureau, so that data
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could be interchanged between them.
HR 10791 empowers the Comptroller
General to establish data standards for
other legislation-oriented dp systems
used by Congress. He is also given
control over the acquisition and use of
nc;n/-}egislative dpe operated by Con-
gre$sional agencies—e.g.,, bookkeep-
ing systems. .

HR 10791 was on the verge of be-
ing approved by the full House
GovOps Committee as we went to
press. It would then go to the House
Rules Committee, where a second
measure—drafted by Rep. Moorhead
—is already pending. This bill, HR
7012, assigns responsibility for com-
puterizing Congress to a legislative
data processing center. The center
would report to a new joint congres-
sional committee on legislative data
processing. A 12-member advisory
board, representing various Congres-
sional agencies and including four dp
industry members, would help direct
the center’s operations.

Moorhead favors 7012 over 10791,
although he is supporting both meas-
ures. If the Rules Committee prefers
the latter measure, Moorhead told us,
he “will not be unhappy.” But the
Congressman indicated that he will
continue plugging for his own bill.

Offered two choices, the Rules
Committee is likely to refuse either of
them.

Some members of the Rules Com-
mittee are closely associated with a
long-dormant bill to reorganize Con-
gress; they will probably favor delay-
ing the two computerization proposals
in the belief that this will increase the
reorganization measure’s chances.
That bill covers, among other things,
the use of computers to supply infor-
mation on the status of pending legis-
lation, summaries of related bills
previously enacted, and budgetary
data. Many legislators in both houses
would like to use such a system. But
not all of them are especially eager to
reorganize Congress.

An obvious strategy for proponents
of reorganization is to keep their
measure intact and push computer-
ization-reorganization through the
House in a single package.

Even if a computerization bill is
quickly approved by Rules and passed
by the full House, it must be blessed
by the Senate before being imple-
mented. Although several key Sena-
tors ardently support reorganization,
no individual member has gone out of
his way to push computerization.

The House may establish a comput-
erized information retrieval system on
its own which the Senate could join
later on. The Clerk of the House, Pat
Jennings, currently is using an NCR
Century 100 to do bookkeeping
chores, and has asked the House Ad-

ministration Committee for authority
to add capabilities—notably a data
base and terminals which would re-
port the status of pending legislation.
Committee Chairman Joe Waggoner
of Louisiana has directed Jennings to
sit down with the Comptroller Gen-
eral, Library of Congress representa-
tives, and members of the
Administration Committee staff, to
work out a detailed implementation
plan. That meeting was imminent as
we went to press.

PENNEY’S SAYS GE SYSTEM

IS A RETAILER'S DREAM

COME TRUE

General Electric may have grabbed
the inside track with retailers from
NCR. Last month, seven years of re-
search effort (and the spending of
more R&D dollars than were budg-
eted) culminated in the signing of a
$10 million contract with J. C. Penney
Co. for extension of the TRADAR
(TRAnsaction DAta Recorder) com-
puterized retail information system to
some 50 Los Angeles area Penney
stores. Approximately 1500 point-of-
sale terminals will be linked to twin
GE 420’s at Penney’s Buena Park,
Calif., data processing center.

The system was developed cooper-
atively by GE, Penney’s and the Den-
nison  Manufacturing Co. GE
spokesmen gladly concede that this is
just as much Penney’s system; that GE
couldn’t have built this successful a
system without' Penney’s help. The
two companies worked so closely
together during the field testing and
evaluation period that “you couldn’t
tell a GE engineer from a Penney em-
ployee.” Dennison’s MERITAG Data
Systems Div. developed a three-part
system consisting of magnetically en-
coded merchandising tickets, ticket
coder, and ticket reader for use with
TRADAR.

The contract was signed after an
exhaustive trial run at Penney’s Glen-
dale, Calif,, store, where 15 terminals
are now in operation (there will be 22
or 23 altogether). The first one was
installed in November, 1967, and was
an ““instant success,” according to
store manager Ray English. Within the
first week, every sales associate (clerk)
in the section could operate the termi-
nal successfully, so Penney’s installed
more terminals for the Christmas rush.
Since then, the terminals have han-
dled more than half a million transac-
tions. The system has been in
operation 99.97% of the time. (The
second 420 is a parallel back-up sys-
tem that polls the other computer ev-
ery two seconds. If one system
develops trouble, the other cpu au-
tomatically takes over.)

Penney’s needed the system for
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Honeywell introduces Ultramation

for under *10000.

It's the new H316 computer. And when
Honeywell hangs an under-$10K*
price tag on a 16-bit computer, you
get big-computer-company backup
for the first time. That means on-time
delivery of one H316 or hundreds . ..
world wide support . .. a full line of
proven peripherals.

That’s Ultramation . . . the ultimate in
automation by Honeywell computers.
The H316 is the newest and smallest
member in the Honeywell Series 16
family of computer systems. It’s
logically identical to the DDP-516 —
same organization, instruction
repertoire and interface
characteristics. Result: More than 500
programs you know will work. And you
can grow into larger Series 16
computer systems without costly
reprogramming.

Typical applications: industrial,

mil ‘aero and other real-time

control systems; research, scientific
data acquisition, hybrid, data storage
and retrieval, and communications.
Key Specifications:

Word length — 16 bits.

Cycle time — 1.6 . secs.

Memory size — 4-16K. 72 instructions.
Hardware index register. Multi-level
indirect addressing. Dual register
shift capability. Power failure

. interrupt.

See all 3 models at SUCC (Booth
2801). Discover the meaning of
Ultramation in an under $10K
computer. Write for complete specs:
Honeywell, Computer Control
Division, Dept. 20, Framingham,
Mass. 01701.

*Rack-mountable version. Table top
and pedestal models also available.

Honeywell

AUTOMATI ON
CIRCLE 58 ON READER CARD
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two main reasons: Buyers are both
more selective and more impatient—a
retail store must have the right mer-
chandising data at the right time. Sec-
ondly, buyers are turning more and
more to credit card transactions, and
a store needs a simple way to control
the credit function. The three main
questions Penney’s needed answered
were: Will the system work well in the
store? Will the sales associates accept
it? Will the customers like the system?
The immediate answers were yes on
all counts.

The TRADAR system has two main
objectives: to speed up customer tran-
sactions and to capture at point of sale
merchandising, accounting, credit
and other essential data about a store’s
operation. It not only replaces the
cash register, but most or all of the
store’s dp equipment as well.

TRADAR has three main equipment

subsystems: the data center system
(computers and peripheral equipment
at the Buena Park facility); the media
system (the magnetically encoded
merchandise tag and plastic credit
card and the machines to produce
them); and the store system (point-of-
sale terminals, Teletype adapters,
scanners and data sets—connected to
the data center system). Here’s how it
works:

Merchandise tags are coded and
verified (manually, by punched card,
or under computer control). at Pen-
ney’s distribution facility, attached to

the merchandise, and sent to the retail -

outlets. The ticket is the basic source
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document and contains—both in man-
and machine-readable form—the
merchandise number, category, de-
partment, vendor, color, size, and
price.

The key element in the TRADAR
system is the point-of-sale terminal
(pictured) which is connected to and
controlled by the computer. It has the

ability to read the special magneti- .

cally encoded merchandise tickets
and charge cards. A visual display
panel guides the sales clerk step-by-
step through every transaction. The
terminal performs most of the oper-
ations done manually in stores today—
verifies credit, computes tax and
change, produces sales slips, automati-
cally subtotals and totals. The only
writing done is when a charge cus-
tomer signs his name to the store re-
ceipt. A multiple extension feature for
quantities of identical items requires
only one entry by the sales associate.
For house sales, the terminal com-
putes the discount and subtracts it
from the total. It also records the num-

ber of the associate making the pur-
chase.

The data is not recorded on mag-
netic tape until it is complete and er-
ror free. The information is
immediately available for accounting,
inventory, or merchandising purposes.
No keypunching or scanning is re-
quired.

In a one-item cash transaction, the
terminal and the cash register meth-
ods take about the same amount of
time, but the store has immediate ac-
cess to much more information with
the computerized system. The big
time differences come in credit and
other more complicated transactions.

The automatic credit checking func-
tion eliminates the need for phone
calls; and lost or fradulent credit cards
are discovered immediately, even
when the amount of the transaction is
not over the floor limit.

Customers are not embarrassed or
inconvenienced by long waits. And at
the end of the day, there are no dis-
crepancies between the amount of
registered cash transactions and the
actual amount of cash in the drawer.

Although Penney’s does not know
yet what the ultimate effect on profits
will be with the system, they do ex-
pect that it will pay for itself. How-
ever, GE says that a primary objective
of TRADAR is to improve the net profit
of retail stores and that retail consult-
ants have indicated a net profit im-
provement of from 05 to 2.0
percentage points is achievable with
proper use. (The average retail net
profit for department stores in the U.S,
with a $50 million or more sales
volume was 2.81% in 1967, according
to the National Retail Merchants
Assn.)

Penney’s expects to procede na-
tionwide, although some individual
stores may not be automated. The re-
tailer is already implementing the use
of the MERITAG merchandise tickets
in all stores. Dennison’s MERITAG sys-
tem is based on a building-block ap-
proach. The tickets can be used as part
of an automated system or in a free-
standing batch system. They can be
read by a reader that serves as an al-
ternate data collection device (instead
of the TRADAR terminal). The reader
provides the means to batch process
ticket data directly on-line to a com-
puter or off-line to magnetic tape. So
a store need not go on-line immedi-
ately, or ever. A service bureau can be
retained to process the tape, and the
store will receive the same merchan-
dising and accounting information
that an on-line user will (somewhat
later, of course). Dennison is adding
this system to its product line. It is
new, but analogous to existing MERI-
TAG data systems.

Just from experience in the Glen-
dale store, Penney’s has found that
TRADAR has improved customer serv-
ice and sales associate productivity,
reduced stock-counting effort, im-
proved merchandising inventory
turnover, reduced credit losses, re-
duced cash-till shortages and over-
ages, improved store operation.
Further, sales associate training time
has been greatly reduced; most em-
ployees learn to use the terminal in an
hour.

GE will market TRADAR informa-
tion systems commercially and is also
seriously looking into offering the sys-
tem on a time-shared basis. Although
the concept has wide potential ap-
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plication, GE is not at this time consid-
ering designing a system for
supermarket-type chain store use. GE
claims that there is not another com-
pletely on-line retail information sys-
tem available; and their nearest
competitor, presumably NCR, is about
a year behind. It will probably be dif-
ficult for them to close the gap.

WHEN GOOD FRIENDS

GET TOGETHER

Applied Data Research, Inc., Prince-
ton, N.J. (See News Scene, p. 121), has
acquired Programmatics, Inc., Los An-
geles, for an undisclosed amount of
ADR stock. All particulars have not
been completed, but Dave Ferguson,
Programmatics president, will be an
ADR vp and will probably function as
manager of ADR’s western region.
Programmatics’ Washington D.C. of-
fice will merge into ADR’s office
there, and ADR’s Los Angeles office
will move into Programmatics, which
will become the Programmatics Div.
of ADR.

ADR was formed 10 years ago by
Richard C. Jones, and last year had net
earnings after taxes of $528K on sales
of $4.2 million. Its proprietary docu-
mentation software package,
AUTOFLOW, accounted for 40% of its
income, and is currently in use at some
450 installations. The firm has a
360/50 in its Princeton office for de-
velopment of proprietary software,
and employs 200 in its domestic and
overseas offices.

Ferguson formed Programmatics in
1963 after leaving CSC, and the com-
pany is now doing business in “the
high six figures,” employing 35 peo-
ple. ADR will market Programmatics’
products, such as its PY SORT 360 sys-
tems disc sort package, and although
Programmatics will continue to do
contract programming, Ferguson ex-
pects this to be less and less important
in the future. ““Separate pricing of sys-
tems software is inevitable,” he said,
“regardless of what the Justice Dept.
does.”

With the acquisition of Program-
matics, ADR now has the support of
Ferguson’s software Patent No.
3422404 for an “Apparatus and
Method for Decoding Operation
Codes in Digital Computers™ to go
with its software Patent No. 3380029,
a software sorting system invented by
Martin Goetz, an ADR vp. Thus far,
these are the only patents awarded to
software houses.

Aside from such industry-oriented
assets, the new combine can also boast
about $45K in image assets, which in-
clude a Ferrari (Ferguson), a Lam-
" borghini (Jones), and a Maserati
(Frank Welsh, Programmatics vp).
Jones and Ferguson are longtime
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friends and the new association

should proceed smoothly. As Fergu-

son says, “We think a lot alike.”
That’s patently obvious.

SOURCE DATA IN, TYPESET

DATA OUT: MDS AND PHOTON

The proposed merger of Photon, Inc.,
Wilmington, Mass., and Mohawk Data
Sciences Corp., Herkimer, N.Y., puts
together the major phototypesetting
manufacturer with the Key-to-Tape
King. For MDS, it’s another in the se-
ries of moves to create the “broadest
line of auxiliary data processing
equipment and marketing support ser-
vices offered by any independent
manufacturer in our industry.” For
Photon, it means a leg up in the photo-
typesetting field, whose technology is
rapidly melding with that of the com-
puter industry.

Just as beneficial, both firms are in
the black, with the combined pro-
forma revenues in calendar 1968 (ac-
tually Jan. 69 for MDS) ringing up at
about $87 million, $5.9 million in earn-
ings. i

While a date for the meeting of
stockholders to approve the action is
not set, both firms seem confident of
success. The two have emphasized
that the “agreement in principle” is
for merger, not acquisition, and that
rather than “consolidation” there will
be “‘compatible utilization of facili-
ties.” Tt has not yet been decided
which will be the surviving company;
a new company may be formed. The
new or “continuing company” will
trade its stock for MDS and Photon
shares.

A look at the two companies may
indicate the kind of house that’s being
built. Since its inception late in 1964,
MDS has grown from a one-stop shop
in Herkimer into a company with “up-
wards of 4,000 employees,” including
350 maintenance men; 84 U.S. and
about 50 overseas offices; 14 manufac-
turing ‘sites; and 2,000 customer ac-
counts—all important statistics for the
smaller Photon. In the last two years,
MDS has acquired Anelex, Soroban,
Ohr-Traonics, and H. M. Storme, thus
expanding its product line to include
paper tape readers and punches,
printers, magnetic tape units, com-
munications equipment, retail tag
readers and punches, and printer rib-
bons. It also has an agreement to mar-
ket Colorado Instruments’ source data
acquisition equipment under the MDS
label. Many of these products, in addi-
tion to being sold as stand-alone units,
have been combined with the success-
ful Data Recorder (key-to-tape unit)
into various system configurations,
numbering “over 40 models.” MDS
says it has over 20,000 Data Recorder
systems in now.

Its 1968 revenues, ending July 31,
were $53.6 million, earnings-—$3.1
million. The first six-months report for
‘69 showed $35.7 million gross, $1.5
million net. :

Photon makes a range of photo-
typesetting equipment for text and
graphic production of newspapers,
books, and periodicals (713 Textmas-
ter series, Zip series, 200 Admaster
and Tapemaster series, 500 Dis-
playmaster series). It also makes Sys-
tem G, for production of engineering
and other drawings with alphanu-
meric copy. These systems are vari-
ously driven by keyboard, paper tape,
or magnetic tape units, none of which
Photon makes—indicating one fit of
MDS capability and Photon need.
Photon also offers but does not make
Keycomp keyboards for preparation
of the 713 unit tapes.

The New England firm currently
has about 60% of the phototypeset-
ting market, which totalled $33.8 mil-
lion in 1968. (Photon grossed about
$20 million, netted $1.8 million in ’68).
But competition is growing, particu-
larly since IBM has announced a crt-
phototypesetting unit priced at about
half the price of those currently avail-
able. Photon is working on a competi-
tive model, its UK distributor
Crosfield, Ltd., developing the ecrt
portion. But it suffers from a lack of
service force and an inability to han-
dle rentals. The merger with Mohawk
will solve both problems, we're told.
MDS’ 350 field engineers will be
trained to service the Photon units.

Photon has seven sales offices and
33 salesmen. This force will be en-
larged and deployed to locations near
the 84 MDS sales offices. MDS says
that the larger firms are becoming in-
creasingly attracted to phototypeset-
ting for in-house publication activity,
and many of them are among MDS’
2000 customer accounts. As an MDS
salesman unearths possible Photon
prospects among these, he will call in
his Photon counterpart. And of course,
MDS 50 overseas offices will be valua-
ble to Photon, which does not have
any international offices. (It has a dis-
tributor in England, Crosfield, Ltd.)

In addition to the product, market-
ing, and maintenance benefits, there
is a manufacturing complement. MDS
has a metal-cutting plant with 15
numerically controlled machine tools,
and Photon has a plant for casting and
sheet-metal fabrication.

The combination of the two firms
also drives up the dollars spent on
equipment from outside suppliers. For
example, both firms use $5-6 million
a year in controllers. Keyboards are
another high volume item. The new
company may go into the manufacture
of such items if the economics are
right.
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the new

GA18/30
from

Here's a new industrial computer
system completely software com-
patible with IBM’s 1800 and 1130.
This program compatibility allows
you, the IBM 1800 and 1130 user, to
apply your experience to automation
projects throughout your company.

With this compatibility you can
take advantage of your software
investment and add compatible com-
puter power at less than 409, of the
cost of IBM equipment.

For sheer computer power, the
new GA 18/30 processor executes
over 400,000 instructions per sec-
ond, has an 18-bit (including parity
and protection) word length, and a
960-nanosecond directly address-
able memory available from 4K to

32K. The GA 18/30 has 16 GP
hardware registers with an extra-
powerful class of register-to-register
commands.

The GA 18/30 system includes
data processing, communication,
and process I/O. The data process-
ing 1/O includes magnetic tape,
paper tape, discs, cards, printers

and plotters. This process 1/O-

includes—analog, digital, communi-
cations and contacts.

With its low cost and early delivery
the new GA 18/30 will allow you to
immediately undertake new automa-
tion projects.

We have all the facts and figures
on the GA 18/30 in a new brochure.
Write for it today.

Sales Offices: Waltham, Mass. (617) 899-6170 ® Willow Grove, Pa. (215) 657-2657 ® New Rochelle, N.Y. (914) 235-9300 ® Eau Gallie, Fla. (305)
727-3205 ® Wheeling, I11. (312) 5637-3500 ® Cleveland, O. (216) 333-8366 ® Dallas, Tex. (214) 358-0271-® Los Altos, Calif. (415) 941-5966 ® Orange,

Calif. (714) 633-1091

CIRCLE 59 ON READER CARD

General Automation
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MDS has also had a long-standing
interest in entering the optical charac-
ter recognition field, and has already
announced a mark-sense unit. Pho-
ton’s optics experience may come into
play here. Nonimpact printing is an-
other market for both firm’s talents.

Other areas MDS is studying in-
clude processor-oriented - keyboard
entry (a la Realtronics and Computer
Machinery Corp.), touchtone phone
terminals with voice response from
. central computer, complex data termi-
nals with remote processing ability,
and indeed, the “full spectrum of peri-
pheral equipment now available on to-
day’s computer systems.”

SCC STOCK FALLS OFF AND
THE FIRM REORGANIZES
Spectators in the investment arena
have recently been turning thumbs
down on the stock of Dallas-based
Scientific Control Corp. after last
year’s brief but ardent courtship.
Opening at $7.50 on Jan. 1, ‘68, the
stock (OTC) rose to $20 the first day
and looked at $60 before it was
through climbing. Apparently it is
through climbing for awhile, coming
to rest in the around-$30 bracket,
which still represents a big price-
[earnings ratio. Investors are not all
that unsophisticated—although they
still buy anything that says “Com-
puter” in the title—and the disen-
chantment reflects the market’s
opinion of SCC’s earnings and sales.
Since earnings and sales, in turn,
directly reflect the efficiency of the
marketing department, as well as the
machine-builders, it is not too surpris-
ing that a new PR firm has been hired
and the vp of marketing, Norm Young,
has left the company. Although not
necessarily a related fact, that particu-
lar position often looks like a good tar-
get area in times of crisis. Shortly after
Young left, SCC issued a news release
regarding “strengthening its oper-
ating management to keep pace with
growth.” Among the changes men-
tioned by Patrick S. Martin, chairman
of the board, were three executive
promotions: Lyle ]J. Ratner, former vp
of manufacturing, has been named ex-
ecutive vp and chief operating officer
to assist John B. Baird, president and
founder; Jesse D. Gilbert, former as-
sistant to Ratner, has been raised to
Ratner’s old position; and Bennie
Short has been ‘appointed asst. vp of
materials. A change not mentioned

was the replacement of Young by Bill :

Leeds. )
These men now preside over a 660-
man company engaged in building the
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24-bit 660 computer, the large 6700
computer, communications terminals
(the DCT-132 and DCT-32), and the
4700—a product they were prodded
into developing for the very fast-
growing 16-bit computer market by
Young.

Norm Young, on the other hand,
may have been going, anyway, and
just inadvertently seemed the scape-
goat. He has already established his
own firm, Remcom, for the manufac-
ture of remote communications gear.
Products from the infant firm are not
expected for six months or so.

SEVEN YEARS OF R&D BRING
AMPEX ITS LARGEST ORDER

As a supplement to its planned re-
gional justice system for which IBM
360/40 and /50 computers are now
being installed, the Los Angeles
County Sheriff’s Department has
signed a contract with Ampex for a
$5.6 million Videofile system to auto-
mate and speed the handling of the
department’s 18 million law enforce-
ment records. With the Videofile sys-
tem, information does not have to be
converted to digital form as when it is
entered into a computer; and many of
the records used by the Sheriff do not
lend themselves to digital form—fin-
gerprints, mug shots, signatures, hand-
written notes.

The computer-controlled (by a
modified SEL 810A worth $109K of
the contract) record-keeping system
known as ORACLE (Optimum Record
Automation for Court and Law En-
forcement) is the first application of
the Videofile concept to law enforce-
ment.

The ORACLE program, developed
cooperatively by Ampex and the She-
riff’s Dept., will be implemented next
year. It will consist of 14 remote facili-
ties linked by microwave to the cen-
tral filing section at the Hall of Justice.
Material for file may be entered in
original form from all outstations. A re-
trieved document may be displayed
on a crt at the remote location, or a
whole series of documents can be
scanned. Hard copy output is available
from the central printer. Fingerprints
are shown on a split screen for match-
ing, and even sound-alike names can
be retrieved for matching. There are
several levels of file protection, with
the computer as the central control
unit, and security tapes are main-
tained. As many as 246 simultaneous
inquiries on the same paper can be
handled in seconds using a buffer sec-
tion as traffi¢ monitor. A document is
never out of file. The information stor-
age and retrieval system is an inter-
nally developed indexing and
searching scheme.

It is estimated that 20-25 people

will be able to man the central file sec-
tion (around the clock, seven days a
week), compared to 200 now, and that
annual department savings in record-
keeping costs will be about $1.5 mil-
lion. File space needed will be re-
duced to less than 10% of the present
40,000 square feet. Document
capacity of the system is unlimited.

Ampex spent $8 million in R&D,
and much more for the whole system.
Videofile was introduced a year ago;
this is the company’s 11th order. It is
the largest single order in Ampex” his-
tory.

Since 1963, the Sheriff’s Dept. has
been in the process of developing an
information system to serve all justice
agencies in the area. Finally, it seems
that they’re getting somewhere. So, if
you have misdoings to hide, don’t get
hauled into an L.A. County Sheriff’s
station . . . your record may show up
before your lawyer does.

ARIES SHOWS SIGNS

OF RAMMING AHEAD

Automation Technology Inc., a dp-
oriented holding company, has
bought a 53% interest in Aries Corp.
President George Danehower is out,
and so is Bill Miller, who had been in
charge of developing and marketing
proprietary software; Richard Daly,
who was board chairman, is now an
Aries director. Danehower has been
replaced by Chris A. Clark II, head of
ATI Miller’s operation was merged
with Autotech Systems Corp., another
ATI subsidiary.

Aries lost $1.25 million last year, on
sales of approximately $4.5 million. A
knowledgeable source says the pro-
prietary group’s cost of sales were way
out of line and accounted for much of
this loss. Aries’ basic mistake, he adds,
was to use its own sales force. Under
the new setup, the company’s proprie-
tary products—Autodiagrammer and
Prompt are the major ones—will be
marketed through licensees. None has
been signed up yet, but Clark says he’s
looking; likcly candidates are sales
reps for terminal manufacturers, and
firms specializing in software market-

" ing.

Another weakness of the old Aries
organization may have been overly
decentralized management. This is in-
dicated by Clark’s decision to create
a new position, executive vp for-field
operations. He has appointed Bill Rat-
cliff, president of Autotech Systems,
to this spot. The new organization in-
cludes one other executive vp, Ron
York, who heads up federal oper-
ations. He had similar responsibilities
before, as a vice president.

ATI acquired a controlling interest
in Aries by purchasing $200K shares
of common stock at $5.50 per share.
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You’'re looking at the
first commercially
available color display

It will show 56 color combinations.

Distinguish read and write fields to
make fill-in-the-blanks formating even
simpler.

Color code capital letters for auto-
matic typesetting.

Color tabular material. Red-flag de-
livery and suspense dates. Overdue
accounts. Critical inventories.

Identify different types of records.
Color swings. And System 21 is with it.

For the complete story on System 21
color displays, communication capa-
bilities, and $39-a-month System 21
computer stations, turn the page.
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Some of the financing came from a
group of investors headed by H. L.
Federman, New York City.

Clark told us that the new opera-
tion, although centralized, still per-
mits “a great deal of local autonomy.”
Department heads and branch
managers continue to operate on prof-
it-center basis and control their own
day-to-day operations. “Only the le-
gal, financial, and other policy-making
responsibilities have been cen-
tralized,” Clark added. “Basically, we
set the permissable limits and then
manage by exception.”

Aries, under Danehower, was one
of the top ten publicly-owned soft-
ware houses in the U.S. Now, with the
addition of Autotech Systems, the
combined operation is ‘‘probably
fourth largest on the basis of their total
*68 sales (about $6 million).”

Before founding ATI, Clark was
manager of plans and programs in
Washington for Computer Sciences
Corp., generally regarded as the cur-
rent number one. Before that, he
worked for Planning Research Corp.,
generally regarded as number two.

He expects to show a profit for the
first six months of this fiscal year,
which is quite a feat considering the
size of last year’s loss, and the fact that
the new team took over only last April.
But ATI’s past history suggests that
such a reversal is more than possible.
Three years ago, Clark and a group of
associates founded what is now ATI
on a $13K shoestring. The company’s
business then was programming and
system consulting. First year sales
were $686K. ATI now has four sub-
sidiaries (Autotech de Latin America,
Tax Corp. of America, Computer
Professions Corp., and Aries), and ex-
pects to gross around $10 million this
year. Aries sales for the six months
ending June 30, 69 should be “around
$3 million,” says Clark—i.e., about the
same amount Aries and Autotech Sys-
tems grossed during the same period
last year. He expects volume during
the next six months to be ‘“signifi-
cantly higher.” About 70c out of every
Aries sales dollar comes from the fed-
eral government; Clark believes this
ratio will remain more or less constant
for some time.

He has begun an “aggressive” mar-
keting effort designed to increase the
company’s contract sales, which in-
clude programming, facilities man-
agement, and systems analysis. New
branches are “possible” in Dallas and
L.A.,, supplementing those already
located in Washington, New York
City, Minnecapolis, Chicago, Phila-
delphia, and San Francisco. “We are
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also aggressively seeking to acquire
other companies that can add to Aries’
capabilities, like operations research,
systems analysis and research outfits.”

IBMERS SEEK EVEN

.GREENER PASTURES

Among other rubs that currently
plague IBM is the continuing loss of
key members of jts middle manage-
ment, a widely known and almost
inevitable development resulting,
perhaps, from the very magnitude and
complexity of the colossus. While the
rate of attrition overall seems to be the
same, IBM is distressed that it’s losing
people at and above the district and
branch manager level, an unusual
situation for the loyalty-inspiring firm.
A case in point: Ling-Temco-Vought,
Inc.,, and its new firm, Computer
Technology, Inc., recently - enticed
away Jack Von Gillern, special assist-
ant to F. G, Rogers, pres. of IBM’s data
processing div.

And Computer Technology, itself,

“is a case in point. Formed in mid-1968

by LTV, it is headed up by G. W.
“Bill” Woerner, former vp and mid-
western regional manager for IBM’s
Data Processing Div. CTI has since
filed to go public, to finance its expan-
sion in facilities management.

A more recent example represent-
ing defection from the IBM ranks is
the formation of Data Dimensions,
Inc., in Stamford, Conn., by Less Gott-
lieb and Jerome Paul. Gottlieb, presi-
dent of the new firm, was manager of
business analysis for the Systems De-
velopment Div. of IBM, and previ-
ously the manager of marketing for
the Information Marketing Dept,
now transferred to Service Bureau
Corp. Paul, exec. vp, was director of
information and data processing sys-
tems for IBM’s SDD. Data Dimension,
Inc., whose six principals are all ex-
IBMers, will go after a variety of mar-
kets, including time-sharing, systems
management, contract programming
and consulting services, personnel
scrvices, leasing, and publications.

Alfred Norelli, former Union Car-
bide technical services manager and
IBM account rep, will direct the sys-
tems management effort, and Robert
Kenagy, former IBM marketing
manager in the printing and publish-
ing industry, will be DDT’s director of
printing, publishing and marketing
services. Time-sharing and remote
batch processing will be offered on a
360/50 in the New York area, empha-
sizing text-editing, signifying the
firm’s initial emphasis on the printing
and publishing field.

Completing the ex-IBM roster are
Ed Van Gombos, former manager of
Administrative Information Systems
with SDID, who will be the director of

technical development, and Stanley
Clousman, who worked with IBM user
groups for seven years, and who will
be director of personnel services.

IBM also is dosing upper echelon
salesmen, who have become disaf-
fected for various reasons, including
IBM’s stringent . adherence to its
somewhat complicated point system,
which awards a salesman points for
the installation of equipment but sub-
tracts those points (which stand for
money)- on a declining scale if and
when a purchase is cancelled. There
is much pressure on the salesmen to
obtain long-range commitments to
keep systems in. The paperwork re-
quirements have also become too de-
manding. Some branch marketing
execs claim they spend 90% of their
time filling out reports, instead of
making calls with salesmen and train-
ing them.

But there are other reasons for the
departure of both execs and salesman,
and these are apparent. A common

feeling among those who have gone

elsewhere is that IBM is now so large
that advancement is slow; that even
though beginning financial arrange-
ments are fair, it takes a long time to
move into desired administration
posts. This can become galling to
those who stay with IBM and watch
the proliferation of young millionaires
on the outside who start their own

‘companies. The lure of these young

companies with their stock options
and instant executive titles is another
factor in IBM defections, which tend
to mushroom because when seniors
leave, they also take juniors along with
them. An ex-IBMer will nearly always
hire an ex-IBMer.

Additional reasons have been ad-
vanced by various sources. “IBM
salesmen are bored with the ‘blue suit’
pressures and the completely struc-
tured situation . .. a certain amount of
time in a particular job or locale and
no deviations before one moves up.”
“There’s the lure of being a larger frog
in a smaller corporate puddle.”
“White Plains and Armonk, where a
period of time must be spent, just
don’t have a great deal of appeal.”

One observer who heads a profes-
sional placement service agreed with
most of the above reasons and pre-
ferred even another: The antitrust
suits have unsettled the salesman be-
cause company presidents now might
not be reluctant to keep an IBMer
cooling his heels in an outer office.

He also added, “IBM’s name on
one’s resume is probably worth more
than it is on his business card.”

RAND TO TAKE STOCK
OF STOCK OPERATIONS
Rand Corp. will continue its investi-

147



news briefs

gations of the problems of the Wall
Street paper overload under a $1.1
million contract underwritten by both
the big exchanges, even though the
arrangement has come under criticism
from Rep. Charles Gubser, of Calif.,
for its apparent deviation from the
Rand regimen.

In recent remarks in the House of
Representatives, Gubser objected to
Rand’s participation in a project that
was not government-oriented, main-
taining-that Rand was subsidized by
the Department of Defense and, par-
ticularly, the Air Force, and thus
should not be allowed to compete
against private firms for the Wall St.
job. He said it amounted to subsidy of
Wall St. by the DOD, and that even
though Rand is a nonprofit organi-
zation and does not bid on contracts,
it obviously does negotiate, which
constitutes competition. His remarks
were related to House consideration
of certain tax exemptions of nonprofit
organizations.

A Rand spokesman stated that the
firm is, indeed, nonprofit, investing all
its profits in further research on mat-
ters concerning “the public welfare
and national security.” He said that
around 58% of Rand’s work is for the
Air Force (diminishing each year), but
that Rand has no formal ties with any
federal agency, and has done work for
many local, state, and federal entities.
Rand’s preliminary study of the Wall
St. paperjam satisfied Rand that it was
in the public interest to alleviate the
problem, which could constitute a

stricture on the nation’s economy.,

Rand further made the point that it is
- involved in many noncivic enter-
prises, including biomedical research
with the UCLA Medical School and
the Anderson Medical Center in
Houston.

It still is active in civic business,
however. After a long association with
New York City and its attendant
dilemmas, Rand recently announced
the formation of the New York City
Rand Institute, with its own board of
directors, which will work with Mayor
Lindsay and the local government to
provide solutions to the problems that
currently plague Fun City.

EUROPEANS URGED

TO MERGE ' :

The merging of West European com-
panies in the computer and other in-
dustries, with no regard to national
boundaries, will do more to “bring
sound competition within a free en-
terprise world and pave the way to-
ward a true European. economic
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community” than signing treaties,
said Andre Chargueraud, president of
Diebold Europe S.A. in a recent
speech on the European data process-
ing market.

Europe, said Chargueraud, has
committed over $500 million to the
computer . industry. Germany and

. Great Britain have poured money into

existing computer companies like ICT
and English Electric, and Siemens and
AEG/Telefunken, he said. Holland
and France have supported the entry
of large electric and electronic firms
into the computer field, like Philips,
CSF and CFTH. But they are not an
immediate threat to U.S. manufactur-
ers, and even 5-10 years hence they
will not be unless they get together.
“Each national market is too small to
support its own computer manufac-
turer, and the multiplication of an ex-
port marketing network is not a
satisfactory solution.” Many discus-
sions have taken place, he said, but
nothing has happened.

Charguraud covered quickly a
gamut of topics on .the industry in
Europe: total size, data transmission,
small computers, time-sharing, and
leasing. There were about 14,000
computers in operation in Europe in
July 1968, with an estimated value of
$4 billion—about 20% of those in the
U.S. 1978 forecasts indicate 80,000
computers will be installed in Europe,
meaning a faster growth rate than in
the U.S.

But the gap between Europe and
the U.S. in data transmission will in-
crease in the next five years, since
communications networks are state-

owned in Europe and the “response -

to market demands is slow and service
below standard.” Plans are ambitious,
however. France expects to have 25-
30,000 lines in 1975 (although the
best-laid plans often go awry in state-
owned nets). The French National

Railway is installing 1600 terminals .

(500 in now) linked to four intercon-
nected Univac 1108’s via 32 switch-
ing computers. The General Post
Office National Data Processing Serv-
ice in the U.K. should have a few thou-

sand terminals in post offices by -

1972/73. Great Britain also hopes to
have 15% of its communications load
in data transmission this year.

The communications lag will not
slow down time-sharing use in
Europe, the speaker said, primarily
because it is scientifically oriented
and does not require a large volume of

. data transmission, It is only two years

behind the U.S. in this area, he
claimed. About 30 t-s centers are now
in operation, GE accounting for 12 of
them. “Over 60 centers are being im-
plemented,” and the increasing entry
of independent US. and European
service bureaus into this market will

account for 50% of the installations
within one year.

“It is in the field of small scientific
computers where the most spectacu-
lar price-performance/sophistication
ratios took place in the last two years,”
said Chargueraud, ticking off eight
countries that contributed 20-25 new
small computers in this time. The small
business computer lags behind, how-
ever, because of the difficulty of pro-
ducing input/output gear, and high
reliability at a low price, and of pro-
viding marketing support and rentals.
“This market should be watched:
spectacular and new announcements
will come, as will obsolecence to exist-
ing systems.”

Third-party leasing has  been
slowed by “fear of obsolescence and
not enough attention to the concept of

return on investment,” he noted, but

American leasing firms with non-full-
payout contracts are entering Europe
with a “dynamic marketing ap-
proach.”

Finally, going back to the original
comments made on the need for
mergers to develop European com-
puter power, Chargueraud noted that
90% of all computers have been de-
signed and developed in the U.S. or by
their European subsidiaries, a situa-
tion that is only likely to be hurt
slightly by nationalistic policies, un-
less strong mergers do come about.

IBM OPTS FOR ELECTRONIC
PLASMA DISPLAY PANEL
IBM has entered into an option
agreement for a nonexclusive license
for the use and sale of an electronic
plasma display panel with memory.
The panel was developed at the Co-
ordinated Science Laboratory of the
Univ. of Illinois and may be used for
computer display readout or in other
electronic systems.

The plasma display panel is a three-
layer glass sandwich. Its center layer.

“has lines and rows of gas discharge

cells with thin-film gold electrodes,
which appear transparent on its ex-
terior surfaces. These are in register
with the cells. A voltage applied to a
cell causes it to discharge and changes
it to plasma, which emits light. Each
cell has inherent memory. A selected
array of lighted cells thus produces an
image. The panel is computer address-
able with no digital-to-analog conver-
sion. The glass may. be either
transparent or translucent. Prototypes
of the panel, which is still in the re-
search & development stage, have
measured up to about 11 x 11 inches.

University Patents, Inc., Chicago, is
the exclusive licensing representative.
The firm is a marketing organization
that has title to inventions emanating
from the Univ. of Illinois. The panel
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was invented by Professors Donald L.
Bitzer and H. Gene Slottow, and Dr.
Robert Willson, a former graduate stu-
dent at the Univ. The basic research
was sponsored by the Joint Services
Electronics Program of the Dept. of
Defense and the Advance Research
Projects Agency of the Dept. of De-
fense. Will SDS picket IBM?

PUNCH CARDS STILL

PACK A WALLOP

CalComp, Anaheim, Calif, graphics
firm, will shortly market a new peri-
pheral product called the Punchmas-
ter, a device that attaches to an IBM
card punch or verifier and provides
buffer and memory that enable an op-
erator to keypunch and verify at nor-
mal typing speeds without waiting for
the machine to perform its automatic
functions. The buffer stores up to 31
keystrokes, allowing the operator to
continue typing while the punch or
verifier is processing the previous
card. The program memory handles
up to 22 different card formats at one
time, which can simplify batch con-
trol, because all cards for a batch can
be in a single deck in document se-
quence, and data common to each
card is keyed only once for each docu-
ment.

The company is betting that the
punch card is far from dying, and a
representative stated that he’s sure it’s
“included in IBM’s next five-year
plan.” The firm claims that a pilot in-
stallation indicates better than 60%
increase in production in 90 days and
a two-to-one reduction in errors.

The Punchmaster is intended for
keypunch installations that wish to
speed up their operations without
basic changes in their systems and
procedures, and with an economical
outlay. The device is lease-priced at
$95 a month, with optional display at
$10, left zero fill attachment at $10,
and left zero fill and accumulator at
$35. January, 1970, is the target for
first delivery, with an earlier possibil-
ity.

CIRCLE 598 ON READER CARD

SOMETHING MUST

BE IN A NAME

In arecent memorandum to ACM re-
gional representatives and chapter
chairmen, George Samson, chairman
of the Public Relations Committee of
the ACM, outlined his proposal to
change the name of the organization
to the ACP (Association for Comput-.
ing Professionals). He stated that it
would be a “‘significant milestone in
advancing our Association’s ‘people
image’,” and that ACM “is a name
more appropriate to an amalgamation
of computer manufacturers, rather
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than the people who are responsible
for making their existence profitable
in the first place.” He further stated
that the word change would give “em-

_phasis and correct meaning to what

we are. It will give impetus to our
‘people centered, responsible profes-
sionals’ public relations program while
deemphasizing machinery—the tools
of our profession.”

Samson was replied to in a letter by
Lynn Stoller, member at large of the
ACM, who objected to the proposal
on the grounds that it “would increase
public apprehension as well as in-
crease our own self-deception.” He
felt that “‘as a member of the ACM 1
can ethically attest to having a greater
than layman’s level of technical
knowledge about computing machin-
ery. As a member of a company ... I
cannot usefully subscribe to being a
computing professional. What policy
matters could be stated by the profes-
sion that would be contrary to my alle-
giance to my company? If there are
none, then what is the value of the
name change? If there are, then I sug-
gest members would have to sign a
loyalty oath to the ACP in order to
assure the public that the change in
name was not the perpetration of a
fraud.” Stoller further suggested that
the members of the ACM increase
their own awareness of the humani-
ties, stating that “‘the public would be
more impressed with knowledge that
we were attending seminars con-
ducted by leading humanists, than
they are by our attempt to increase
their technical knowledge of com-
puting.”

Both the memorandum from Samn-
son and the letter from Stoller were
read in their entirety to the member-
ship present at a meeting of the L.A.
chapter of the ACM. There was a dis-
cussion and a straw vote. Four were in
favor of the change, 23 opposed it,
and 16 abstained. No amateurs lost
their standing,

COMRESS STOCK SALE TO
FINANCE NEW SOFTWARE
Comress, the well-known simulator
supplier, plans to offer a new medical
application software package with
some of the proceeds from a $15 mil-
lion stock sale scheduled for this
month or next. The shares will be of-
fered at an estimated $15 apiece.

The new medical package is to be
offered through a wholly owned sub-
sidiary named Commed, Inc., and re-
portedly encompasses conventional
bookkeeping applications plus “some
others,” which were not described
further. But the package apparently
will require real-time conversation be-
tween user and computer.

Two other new proprietary pack-

ages will be financed with proceeds
from the upcoming stock sale. One,
called “Dynamost,” is designed to
schedule multiprogrammed comput-
ers dynamically. The other, “Datane-
tics,” is an on-line operational control
system.

Part of the remaining proceeds will
be invested in further refinement and
marketing of “Comchart,” a flow-
charting program developed in 1966.
A ““substantial” portion of the stock
sale proceeds are earmarked for new
subsidiaries and new outside ventures.
The latter, according to the prospec-
tus, will include formation of new
companies and purchase of “‘substan-
tial” minority interest in existing
firms.

About $282K of the stock sale
money will go into a new headquar-
ters that Comress plans to occupy next
month. It’s located in Rockville, Md.,,
just outside Washington, and about 20
miles from the company’s present lo-
cation.

Roughly two-thirds of the shares to
be sold will be supplied by present
stockholders. The largest individual
contributors will be Chairman Don
Herman, who is offering 183,330;
President Fred Threr has put up 177,-
530 shares, and Treasurer Lee John-
son, 62,110.

After the stock sale, the public
would own 14% of the outstanding
shares. The prospectus shows the
company now has 6.6 million common
shares outstanding with a book value
of 23 cents/share.

The stock will be marketed through
G. H. Walker & Co., New York City.

COMPUTER RESPONSE CORP.

GETS ANSWERS FROM AN 1108
“Exec VIII is coming along very rap-
idly; we're satisfied with the way it’s -
handling our workload.”

So says 1108 user Bob Wiggins, an
ex-IBMer who now presides over
Computer Response Corp., headquar-
tered in Washington. CRC is a service
center which specializes in scientific
data processing. It offers a variety of
related services ranging from dp train-
ing to facilities management.

When interviewed early in May,
Wiggins had been using Release 23.25
of Exec VIII on an operational basis
for about a week. During the proced-
ing three weeks, several CRC techni-
cians had spent a substantial part of
their time debugging, testing, and
modifying 23.25. Wiggins regards this
investment as “‘not unusual for a so-
phisticated OS.” CRC’s workload con-
sists of a mixture of high speed (75
Ipm.) and low-speed (10-15 char/sec.)
data, handled in batch mode, on a
time-sliced basis, from an unspecified
number of remote terminals.
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CRC was incorporated a year ago,

" and has been actively seeking busi-
ness since last Fall. Within the next
few months, it will issue 300K shares
of stock, at an estimated price of $7
apiece, with which it hopes to raise
about $2 million for further expansion.
A second data center, supplementing
the 1108 system at headquarters, is a
major element in the expansion. It will
be opened “within the next eight
months.” The location was not dis-
closed, but it probably will be

equipped with a 360/50. CRC has just

started a training school in Rosslyn,
Va., a Washington DC suburb, where
courses are offered in FORTRAN,
COBOL, and assembly language, using
a Univac 9200 linked to the 1108.
PL/I will be added later, possibly after
the second dp center goes opera-
tional. Four more training schools are
planned, but Wiggins declined to say
when or where. CRC has five field
sales offices in operation, and addi-
tional outlets are planned this year.
Those open at the moment are located
in Boston, New York, Philadelphia,
Pittsburgh, and Atlanta.

According to CRC’s prospectus, it

plans ultimately to service 100 low- -

speed and 15 high-speed terminals
simultaneously with the 1108 now
located in Washington. Some augmen-
tation will be required, though, be-
cause the present configuration can
accomodate a maximum of only 64
lines. The system includes a 131K
word core, seven drums, 8 tape drives,
and two crMmcCs. The drums include
five Mod 432s, a 1782, and a Fastrand.

CRC’s facilities management busi-
ness consists at the moment of one
customer, a manufacturing concern
signed on in April. The work is done
on the customer’s equipment, largely
with his personnel. CRC expects that
the bulk of its future facilities manage-
ment business will come from smaller
cofmpanies. The work will be done on
CRC equipment, linked to, the cus-
tomer by remote terminal. “We're de-
signing software with special appeal
for this market,” said Wiggins. The
first such effort consists of modifying
IBM'’s bill of materials processor. CRC
also hopes to sell machine time to soft-
ware houses, and to software develop-
ers employed by companies in other
businesses.

" Wiggins, before co-founding CRC,
had a long career with IBM which cul-
minated in his appointment as
manager of its time-sharing facility in
Cleveland. The other co-founders
were Henry H. Greer and George
Pressly. Both are executive vps at
CRC. Greer was marketing manager
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under Wiggins at Cleveland, and
Pressly was operations manager.
Other CRC officers are vp Leon
Somerall, who came from Johnson
Bronze Co., New Castle, Pa., where he
was operations vp, and Harry Leizear,
previously assistant treasurer for CEIR.

NEW FIRM SIGNS SYSTEMS
PACKAGE CONTRACT WITH CCI
Computer Communications, Inc., In-
glewood, Calif., and INTELECOM, INC.,
a newly formed New York firm en-
gaged in the marketing and operation
of on-line, time-shared computer com-
munications systems and services,

. have announced a contract whereby

CCI will be systems designer, deve-
loper, supplier and manager of INTE-
LECOM’s product. This equipment will
utilize CCI's CC-30 communications
station and related CCI peripheral de-
vices. The initial phase of the pro-
gram, with a value estimated at $500K
exclusive of hardware, will conclude
with the first operational version of
the system within a year.

Members of the board of directors
of INTELECOM include Robert N.
Kisch, a founder ‘of CDC, Robert F.
White, president of Shedd-Brown,
Inc., and Dr. Robert E. Fagen, presi-
dent of CCI. The firm intends to oper-
ate’ on a nationwide basis with
individual subscribers and organiza-
tions with multiple locations, and ulti-
mately on an overseas franchise basis.
White, president of Shedd-Brown,
Inc., and Dr. Robert E. Fagen, presi-
dent of CCI. The firm intends to oper-
ate on a nationwide basis with
individual subscribers and organiza-
tions with multiple locations, and ulti-
mately on an overseas franchise basis.

EQUIPMENT LESSOR

OFFERS VARIETY OF MAKES
Time-Sharing Terminals, Inc., reput-
edly the first teletypewriter lessor to
offer different makes of equipment, is
installing them at the rate of 150 per

month (more than 500 are already in). .

The company was formed last Novem-
ber. :

Last month, TST offered 350K
shares of stock at $10 per share, which
were gobbled up. Five branch offices
have been opened, and seven more
are scheduled in the next few months.
Among TST’s major customers is a na-
tionwide restaurant chain. Another is
the new Honeywell time-sharing serv-
ice. TST will supply the first 1000
TTYs ordered by the latter’s custom-
ers. It has similar contracts with U. S.
Time Sharing and Com-Share.

The company had an eight-man
maintenance crew when this article
was written, early in May. By the end

Shuster,

of this summer, TST expects to have
40. Some are being hired directly out
of the armed forces. Others come from
larger firms in the maintenance busi-
ness. “They like the opportunity for
quick advancement which we offer
here.” explains president Jack Young.

Young, 39, is ex-president of Con-
sultec, a software subsidiary of NUS
Corp. Among the directors are Dan
Honig, president of Qatron Corp.; Bud
president of Datel, and
Porter Stone, president of U. S. Time
Sharing. TST’s marketing vp is Jim Gil-
lece, 33, an ex-RCA information sys-
tems sales manager, who came to his
present job directly from Time-Shar-
ing Corp., Hanover, N. H. Secretary-
treasurer. (and a director) is Garrett

" Sanderson, Jr., formerly Litton’s east-

ern regional director, and more re-
cently, executive vp of Stackig and
Sanderson, Washington advertising-
pr firm (he remains in that job). U. S.
Time Sharing, Qatron, and Datel each
own about 10% of TST; about half the
outstanding stock is owned by the
public.

TST is headquartered at the mo-
ment in Bethesda, Md.,, but plans
shortly to move into larger quarters in
nearby Gaithersburg. The surprising
thing about the company’s rather phe-
nomenal growth is that it isn’t offering
a unique product. TST leases acousti-
cally coupled Teletype Mod 33 TTYs,
a Datel-modifed IBM 2741 Selectric,
and soon will be offering GE’s new’
TermiNet 300. Couplers are supplied
by GE and Omnitec. Each of the ter-
minals could be acquired from the
original manufacturer, so why does
the user come to TST?

One reason, explains Jack Young, is
that “We offer the user a choice of
equipment he can’t get from any in-
dividual manufacturer, plus a more ob-
jective analysis of his needs. Also,
because we specialize, we're often
aware of improved equipment before
anyone else. This was the case with
the TermiNet. Several months ago, we
went down to Waynesboro, Va,
where theyre manufactured, and
made a detailed analysis. This was a
long time before any TermiNet pub-
licity appeared.”

Another reason for TST’s appeal is
quicker delivery, added Young. “We
can supply a terminal two to three
days after the user signs an order. The
manufacturer usually takes several
weeks; this delay is expensive, par-
ticularly for the operator of the com-
mercial time-sharing system.”

Several expansions in TST’s prod-
uct line are likely during the next year.
“We're looking at a new Olivetti ter-
minal,” says Young, “and at Teletype’s
new inktronic machine. We're devel-
oping a paper-tape reader-punch for
use with the Selectric, which will be
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236 Heads are faster than one.
About 100 milliseconds faster!

Only one car is fast enough to win the
Grand Prix or the ‘500" classic. But in the
mass memory race 256 heads are faster than
one — about 100 vital milliseconds faster.

The new exciting entry is the CPC head-
per-track disc system providing from 25
million to 200 million bits in a compact chas-
sis to fit your 19-inch rack. .

256 “fail-safe” flying heads hover micro-
inches above each track. 256 tracks — 256
heads. No time lost in motion. No errors
caused by positioning. Access time is 16.7
ms average. Transfer rate is 3 MHz.

From one to four CPC disc modules can
be serviced by a single compact drive.

This provides customized capacity for each
installation and guarantees on-site expan-
sion. The secret is the sealed disc module.
Each disc surface stores 25 million bits. Use
both surfaces and you have a 50 million

bit module.
There’s more to tell. Like a worst-case-
s failure recovery time of only minutes. Or the

ability to service up to 3 controllers. Or
system expandability to billions of bits.

For the whole exciting story contact our
Marketing Department and request a copy of
DSU-8100 brochure.

E@E computer peripherals canp.

5037 Ruffner St., San Diego, Calif. 92111
Telephone (714) 279-7500
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built around components obtained ei-
. ther from Friden or Mchawk. We're
also thinking about leasing graphic
plotters and visual displays.”

SRI DENIES STANFORD

HAS RIGHT TO SELL SRI

A 12-man committee of Stanford
Univ. students, faculty and adminis-
tration members voted nine to three
recently to sell the Stanford Research
Institute, reportedly because of SRI’s
involvement (10% of its $65 million in
revenues last year) in the Vietnam
War. It placed a $45 million market
value on the Institute, 90% of whose
work requires the use of computers (a
CDC 3200 and 6400 are installed at
its computation center), and ad-
vocated selling SRI to SRI.

As far as the Institute is concerned,
however, there isn’t going to be any
sale, for the compelling reason that
Stanford, according to SRI, doesn’t
own it. A spokesman for SRI said that
it’s a nonprofit organization and that
no private institution or individual has
the right to sell it, although he granted
that legal ownership will be a difficult
question to settle. He said that the
majority of the SRI staff resents the
precipitous action of the committee,
and that the Institute will continue to
function as in the past. The Institute
seemed especially annoyed that the
value placed on it represented the in-
tangibles of its own skills, and thus, if
it bought itself, it would be paying for
something it already possessed.

The relationship between the Uni-
versity and the Institute is tenuous, at
best. Time charges to the Institute by
the University’s computation center
have dropped to less than ¥z of 1% of
the center’s monthly revenue. At press
time, it was reported that the Univer-
sity would sever formal ties with the
Institute.

NAME OF THE PRODUCT IS
NOW THE NAME OF THE FIRM
Peter P. Harris, pres., recently an-
nounced a change of the name of his
firm from Applied Data Systems, Inc.,
to Adpac ,Computing Languages
Corp., which happens also to be the
name of the company’s chief product.
Adpac is a general purpose computer
language that operates with IBM 360
machines for business applications un-
der TOS, DOS and OS, and will be
available for other manufacturers’ ma-
chines later this year.

Never reticent about his favorite
subject, Adpac and its ultimate domi-
nation of the world, Harris also an-
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nounced a  year-long  $750K
marketing, training and distribution
program to expand into eight addi-
tional regional markets, bringing the
total to 19 major cities where Adpac
sales and service are available.

Among various claims that Harris
makes for his creation is that it doubles
programming output and program-
mers learn twice as fast as with any
other language; that it is the first lan-
guage ever developed by a nonhard-
ware company and will eventually
replace all other computer languages;
that Adpac programs take 50-75% less
machine time to compile and debug;
and that any program can be written
two to three times faster in Adpac
than in any other language.

It would seem that Harris is aware
of the imminence of separate pricing.

NEW FIRM OFFERS ON-LINE

STOCK DATA TO ANALYSTS

New firms building special systems
for specific applications out of the
small general purpose computers and
other available devices are becoming
a common occurrence. One such ex-
ample is the first product from LV
Computer Systems, Inc., New York: a
total hardware/software package
dedicated to the needs of the security
trader and analyst in the investment
community.

Called the LV-3000, a basic
$3300/month system consists of a
modified PDP-12 with an 8K memory
and crt display, six Linc tape drives,
two 32K-word DECdisc units, a
repertoire of on-line and off-line soft-
ware packages, and a data base on the
“2400 or 2500 securities traded on
the New York and American Stock Ex-
changes. Options include “special
programs” ordered by the user and
remote crt/keyboard terminals (manu-
facturer yet undetermined). The 3000
is said to handle up to 16 such termi-
nals located within the same building
and linked via a control unit.

The 3000 will be linked to tickers -

at both exchanges to receive data on
each day’s transactions (bond ticker
input will be available in January
1970). The analyst will have on-line
and off-line programs available in
three categories: stock selection, port-
folio evaluation, and information stor-
age and retrieval. Under stock
selection, during the day the analyst
can receive information on events
such as stock data collections, block
trading detection, new high-low occu-
rences, opening gap information, etc.
Off-line, the system will do historical
updates, block trading summaries,
daily high-low summaries, etc. For
portfolio analysists, on-line data avail-
able will include price display, stock
position, buying power; off-line pro-

grams will summarize the above and
other information.

In addition, LV offers an optional

capability that it considers ‘“‘revolu-
tionary™”: daily and weekly bar-chart
displays that will show charts on a
stock going back six months and three
years, respectively. That is, the high-
low-close data on the daily chart will
show six months of activity, while the
weekly chart will show the same infor-
mation for each week going back
three years.

Also optional will be historical data
tapes (daily or weekly) that contain
number of shares outstanding, four
years of quarterly earnings, and divi-
dends, moving average, and other
data. Transaction tapes of a days ac-
tivity will also be available to the user,
particularly useful if the network or
the 3000 goes down during the day.
LV says that the $3300/month will in-
clude a maintenance contract with
Digital Equipment Corp. RPG is also
being developed for the system.

SOFTCORE UNDEREMPLOYED
LEARN SOFTWARE LORE

Computer Dynamics Institute, an En-
glewood Cliffs, N.J., programming
school, began training some twenty
“underemployed”  individuals of
Puerto Rican or Cuban ancestry last
month. The students, all of whom are
employed during the day, will un-
dergo six months of evening classes
toward a certificate in programming.
They were selected from among
eighty “ghetto” residents recom-
mended by the North Hudson Com-
munity Action Group, of whom 25%
passed the programming aptitude test.
The school noted that this percentage
was about as good as that for most ap-
plicants. In fact, the program differs
from the regular CDI curriculum
primarily in that aid is being given to
the students.

Tuition is being subsidized or
eliminated through aid from CDI and
from sponsoring companies. Notably,
Continental Can Co. and Volkswagen
of America have made definite com-
mitments, with the latter agreeing to
pay full tuition and promise employ-
ment to two black students. CDI in-
tends to profit from the endeavor
through its placement service, Data-
matics Management Services, which it
expects will get the business of most
graduates during later job-hopping.
Plans call for expansion to include
black students through cooperation
with the North Bergen Urban League,
and the addition of more sponsors.
Robert Bocchino, president of CDI,
noted that “no vocational field today
is more wide open to our disadvan-
taged youth than computer program-
ming.”
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SOPHISTICATED
NEW ARCHITECTURE
FOR TIME SHARING.

SCC's 6700 was designed especially for
time sharing. It is the product of years of
research by a team of hardware and soft-
ware experts.

Four peripheral processors perform all com-
munications, batch 1/0, memory swappmg
and executive functlons

The system Is supported by Conversational
Basic, Fortran Symbolic, Cobol with con-
versational editing and a comprehensive
user accounting system.

Features

125 nanosecond fast memory

1 usec main core

5 million word drum memones—-—225 mil-
lion words per second

168 million word disk memories — 275 K
words per second

256 simultaneous remote keyboard printers
plus remote batch

650 nanosecond average instruction execu-
tion time

SCIENTIFIC CONTROL CORPORATION

P.O. Box 96 e Carrollton, Texas 75006 e 242-6555 ¢ TWX 910 860-5956
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MIT SCIENTISTS SEEK ARPA
FUNDS FOR T-S FACILITY

A group of behavioral scientists from
the Massachusetts Institute of Tech-
nology have submitted a proposal for
support to the Behavioral Sciences
Division of the Department of Defen-
se’s ARPA (Advanced Research Pro-
jects Agency) for the establishment
and operation of a time-sharing sys-
tem of computer analysis and model-
ing relating to the behavioral sciences.
The project would be unclassified and
would be engaged in by researchers
at M.IT. and other universities using
a computer system called cTss (Com-
patible Time-Sharing System), deve-
loped by M.IT,, that runs on an IBM
7094.

Under the Cambridge Project (so
named because it will be centered in
Cambridge) proposal, the behavioral
scientists would be funded to make a
gradual takeover of the CTSS system
over a five-year period, augmenting
and maintaining the facilities. The
project would enable scientists cur-
rently conducting separate studies to
use a common computer facility, shar-
ing common public data files that will
contain no classified data or private
information on identifiable individu-
als.

Principals among the more than 50
behavioral scientists in the Cam-
bridge area who participated in the
proposal are M.I'T.’s Dr. J. C. R. Lickl-
ider and Dr. Ithiel de Sola Pool.

ALL 50 STATES’

STATUTES STORED

Aspen Systems Corp., Pittsburgh, has
established what it claims is the larg-
est body of full-text information ever
stored in a computer: the entire stat-
utes of all fifty states, comprising
about 200 million words. Called Sys-
tem 50, the information is provided as
a service, enabling rapid searches of
statutes, with relevant laws provided
as computer printout, printed pages
set by computerized photocomposi-
tion, or magnetic tape. New statutes
are continually added in an effort to
keep the data base current. Searches
are performed for all states, any given
state(s), or for certain geographical re-
gions.

Cost ranges from $250 for a com-
puter printout of a search of the stat-
utes of Rhode Island, to $7000 for a
book of phototypeset pages from a
search of all fifty states. Hardware
used consists of a 360/40 with 256K
core plus a 2314 disc. Photocomposi-
tion is performed at the firm’s St. Paul
subsidiary, Aspen Computype, Inc,,
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using a second 360/40 to drive an .

RCA Videocomp.

A major advantage of the system is
that it reads all statutes without regard
to indexes or cross-references, unlike
manual searching. When information
is needed on a given subject, input
consisting of words or phrases identi-
fying the subject is used, permitting
the computer to scan all statutes word
by word, and print out all relevant
material. When the system was used
by legal researchers in Ohio who had
manually sought for eight years to find
all statutory references to “Justice of
the Peace,” the computer search un-
covered seventeen relevant sections
that had eluded manual search. Users
of the service are expected to be
found in many organizations, includ-
ing Federal agencies, national corpo-
rations, trade associations, founda-
tions, and insurance companies, as
well as the states themselves.

COLLINS ESCAPES

EDS CLUTCHES

Electronic Data Systems Corp.’s bid
for control of Collins Radio Co. (May

- ‘69, p. 140) was withdrawn May lst,

after a struggle that nearly sent Collins
to the altar with Honeywell in an ef-
fort to avoid takeover by EDS. Collins
and Honeywell had issued a joint
statement on April 8th declaring that
they were holding discussions toward
a merger, but the talks collapsed less
than two weeks later, with no an-
nounced explanation. There was
speculation, however, that fear of the
Justice Dept. dimmed enthusiasm for
the marriage. Following termination
of the talks, EDS victory appeared
certain, although EDS was still await-
ing SEC approval of its tender offer to
exchange 1.5 shares of EDS stock,
valued at about $65, for each share of
Collins. The Honeywell offer, had it
taken place, would have given 56/100
of a Honeywell share, worth about
$70. '

But only ten days after Collins ap-
peared to be left helpless by its break
with Honeywell, EDS abruptly with-
drew its offer, which had never actu-
ally been made to the public, as SEC
approval of the registration statement
had not yet been forthcoming. EDS
allegedly gave up the ghost because
large institutional holders of Collins
stock were leéry of trading their
shares, selling at less than twelve
times earnings, for the soaring EDS
stock, which sells at about 300 times
earnings, had only been publicly
traded for six months, and is about
90% owned by EDS directors. These
investors were apparently holding out
for a better offer from EDS, which the
firm was not prepared to make. Ac-
cording to The Wall Street Journal, the

Chase Manhattan Bank, with 450,000
Collins shares, making it the largest
single holder, and other institutional
investors “‘consolidated their opposi-
tion, dooming the tender offer.”

EDS’ official explanation for the
withdrawal was that the company had
learned of a revolving credit agree-
ment of $75 million which Collins had
floated in April, containing a clause
providing that a change in control of
Collins could be grounds for default
on the loan, thus endangering the in-
terests of both EDS and Collins stock-
holders had the takeover been
effected.

" GIGO, LIKE

FOR REAL

A Dallas computer service firm that
shall go unnamed recently pulled a
noteworthy switch on the old Garbage
In, Garbage Out nostrum. The firm
was under contract to neighboring
Tarrant county (Ft. Worth) to maintain
lists of voters on mag tape and prepare
voter certificates via computer from
voter registration applications. Com-
pany employees somehow managed
to deliver two boxes of fresh voter
registration applications, sent from Ft.
Worth, to the Dallas city dump before
they had been punched. When the er-
rant shipment was noted, officials of
the firm. hastened to the dump where
in hurried honeycombing they
managed to retrieve about half the
missent applications. Too little, and
too late. Tarrant county has awarded
the contract to prepare 1970 voter ap-
plication rolls to Commercial Com-
puter Services, Inc., of Ft. Worth. “I
would prefer to deal with a Tarrant
county firm,” said Tarrant county
Assessor-Collector "'Reed  Stewart.
“This company has assured me that
there will be a greatet number of safe-
guards.”

TORONTO U. GETS GRANTS

TO STUDY COMPUTER USE

The Univ. of Toronto has been
awarded grants totalling $1,230K to
study and develop better ways of us-
ing computers. The awards by the Na-
tional Research Council will be spread
over a four-year period, during which
time the Univ. will endeavor to elimi-
nate weaknesses in the Canadian
computer industry that have deve-
loped because “not nearly enough ef-
fort is being put into the study and
development of more efficient and
more effective means of using” com-
puters. The ultimate goal is to see that
the results of investigations of the de-
sign and operating characteristics of
computer systems are used to improve
information processing in Canadian
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business and government, as well as
universities. Toward these ends, the
Univ. is now forming a Computer Sys-
tems Research Group, which will have
an academic staff of 12 and 40 gradu-
ate students, plus 20 additional aca-
demic, techrical, and administrative
personnel, who will work with an IBM
360/44. ‘

The Group will have five major ob-
jectives: (1) To develop new problem-
oriented languages in. areas such as
process control, medical data process-
ing, computer-aided graphics, real-
time data processing, and non-
numeric computation. (2) To develop
software of a degree of reliability com-
mensurate with that now attained in
hardware, with emphasis in the areas
of scheduling algorithms, resource al-
location, system recovery, measure-
ment of efficiency, etc. (3) To study
human factor engineering of hard-
ware and software that, until now, has
been designed primarily on the basis
of technological considerations, re-
quiring users to conform to an ‘“‘un-
natural”  environment. (4) To
determine the most effective design
of specialized hardware for graphic
displays, analog-to-digital conversion,
etc. (5) To ensure that the newly deve-
loped languages and systems pro-
grams are made available to Canadian
computer users in all types of organi-
zations, with emphasis on the im-
plementation of “useful and practical”
systems.

DPMA PUBLISHES GUIDELINES

FOR PRIVATE EDP SCHOOLS

The Data Processing Management
Assn.’s Private Data Processing School
Standards Committee (see July, ‘68, p.
114) has issued a report offering
guidelines for these schools. The 48-
page manual defines criteria for ulti-
mate performance objectives in four
major areas of operation within pri-
vate dp schools where serious prob-
lems have been commonly observed:
management, director and instructors,
instruction and course implementa-
tion, and placement methods.

The first section, dealing with man-
agement, recruitment and selection,
includes a definition of management,
a list of basic responsibilities of all data
processing schools, a discussion of re-
cruitment practices and policies, and
suggested procedures for selection of
qualified students. The second section

provides a definition of the duties, re-

sponsibilities and qualification of the
director of education and the instruc-
tors.

The third section, covering instruc-
tion and course implementation, con-
cerns itself with defining training
objectives of a private edp school in
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terms of performance ability in key-
punch, punch card equipment, com-
puter programming and computer
operation. Also included in this sec-
tion are definitions of the role of
equipment on the school premises,
minimum project requirements for
students in punch card and program-
ming curriculum, and criteria for stu-
dent proficiency and progress
measurement in the various curricula.
The final section discusses the role of
the placement function, its supporting
activities, and student understanding
of the placement service.

“Guidelines for the Operation of
Private Data Processing Educational
Institutions™ is positive in approach
and does not attempt to point out mal-
practices in private edp schools.
Rather, it is intended as a means of
self-evaluation and as an impetus for
the schools to develop quality pro-
grams. The report is available for
$1.50 from DppMA, 505 Busse Hwy.,
Park Ridge, Ill. 60068.

FORD HELPS YOU

HIT THE SKIDS

Ford is offering a $197 device to stop
braking skids as an option on the
Thunderbird and Mark IIL The Sure-
Track (short for Sure-Track Anti-Lock
Brake System) controls the braking ac-
tion of the rear wheels whether the
car is going at maximum speeds (over
100 mph) or as slow as five mph. When
the driver slams on the brakes the
computer directed safety device takes
over. ‘

The system consists of three parts:
two electromagnetic sensors in the
rear axle shaft are wire-connected to
the control module (computer)
mounted under the glove compart-
ment, and the vacuum powered actua-
tor houses in the engine compartment

and deriving power from the engine

intake manifold.

The sensors sense the speed of rear
wheels and transmit the information
to the computer. From the rear wheel
velocity the computer determines the
optimum braking cycle and signals the
actuator. The actuator has valves that
regulate the pressure of brake fluid
delivered to the rear wheels. If more
brake fluid pressure is applied than is
desirable, the valves will release
enough pressure to keep the brakes
from locking the wheels. This causes
the brakes to pump themselves faster
than the driver’s ability to pump them,
sometimes as fast as four cycles per
second.

The computer, about the size of
a paperback book, is enclosed in a
plastic casing. It has 160 solid state
discrete electronic components (tran-
sistors, diodes, capacitors and resis-

tors) mounted on a printed circuit
board which is padded with a rubber-
like compound.

The system is self-adapting to
changes in road surface friction sens-
ing conditions, from dry concrete to
wet or icy glaze.

new companies,

mergers, acquisitions . ..
Ex-superintendent of Chicago
schools Benjamin C. Willis and his
staff at Benjamin C. Willis Educational
Services (see Nov., ‘68, p. 178) have
become Compumatics Educational
Services, a subsidiary of Compumat-
ics, Inc., a Chicago software firm. . ..
A joint venture to provide the pe-
troleum industry with computer auto-
mation of oilfield production
operations throughout the world has
been formed by Baker Qil Tools, Los
Angeles, and Space Craft, Huntsville,
Ala. The new company, Baker Auto-
mation Systems, Inc. (BASIC), will be
headquartered in Houston. Baker
owns majority interest in BASIC,
which will be headed by J. Ray Pace,
formerly director of product market-
ing for the Baker Div. of Baker Oil
Tools. . . . Ennis Brandon Computer
Services, Inc., is holding preliminary
talks expected to lead to the acquisi-
tion of Meyer Higgins Computer
Systems, Inc., St. Louis, by Ennis.
Brandon. Meyer Higgins sells package
accounting systems. ... The CSI Corp.
has been founded in Los Angeles to
form and acquire companies in tech-
nology and service areas requiring sys-
tems management  capabilities.
President Sanford C. Sigoloff is the
former president of Xerox Corp.’s
Electro-Optical Systems division. Vp’s
David T. Traitel and Donald J. Taffi
also come from Electro-Optical Sys-
tems. . . . Lex Computer Systems,
Inc., a new software and services firm
headquartered in- Redwood City,
Calif., will be headed by Alfred Julian,
chairman of the board, and Kenneth
E. Knight, president. The company
will offer packaged programs, several
already developed . and tested, for
handling fiscal, record-keeping and
planning activities for customers in
the legal profession and for general
business. Lex plans to offer other ser-
vices, including seminars on computer
applications and cost-effective com-
puter utilization. Marketing offices are
already established in San Francisco,
New York and Los Angeles. Chicago,
Boston, Cleveland, Washington,
Philadelphia, Miami, Atlanta, and
Dallas-Ft. Worth offices are planned
to open within a year. ... Automated
Investment Sciences, Washington,
D.C., will offer a computerized stock
market advisory service that features
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want fo go
hardwire or acoustic
with the same coupler?

‘Our NEW DHA-447 (Digital or..
[ ]

Hardwire AC°.”$'“C).C°UPI6" new DHA-447 connects a terminal ACOUSTICALLY to the
connects a terminal directly to  phone lines when DAA is not available.

the phone lines through the
DAA (Direct Access Arrange-
ment) supplied by the telephone

e provides maximum utilization

e coupler will not become obsolete with
new tariff regulations

e EIA or Teletype (R) interface

e acoustic kit priced for add-on or in-
cluded

company. . .
P y e new proprietary filtering
DATA CCMMUNICATIONS SYSTEMS,
Division of
Complies with Bell System technical reference for
(Data Access Arrangement and Acoustic Coupling)
for Data Transmission, November, 1968.
Communications
COIpOl'CI‘hOI'\ 4230 CENTRAL AVENUE N.E., MINNEAPOLIS, MINN. 55421
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news briefs

individually tailored investment rec-
ommendations. . . . Computer Com-
plex, Inc. (formerly Com-Share
Southern), has agreed to acquire Data
Communications Services of Tampa.
The Florida time-sharing firm will be
added to Computer Complex’ net-
work. . .. Major shareholders of a new
Cleveland computerized typesetting
firm, Hierographics, are principals of
The Perlmuter Printing Co. Central
Data Systems, Cleveland, owns 20%
interest and will provide the new
company with computer and dp ser-
vices. Hierographics will use the
$400,000 Haris-Intertype “Fototronic
CRT” typesetter, a computer-driven
electronic page generator capable of
setting a five-column telephone book
page in ten seconds. . . . Data Pro-
ducts Corp. is planning to acquire In-
trex, Inc., a privately held company
which specializes in precision numeri-
cally controlled machining for the
peripheral equipment industry. . . .
ComputerPix Corp., anew NYC com-
pany, has been licensed by Comfax
Communications Corp. to make, use
and sell a system which will allow
computer-stored information on any
subject to be pulled from or by a com-
puter and translated into printed or
photographic form for transmission in
a facsimile mode which is many times
faster than the state of the art.... EDP
Technology has acquired Education
Computer Corp., Strafford, Pa.-head-
quartered firm engaged in the devel-
opment, production, and marketing of
educational materials and services.
ECC and EDP will cooperate to bring
the “latest computer technology and
educational techniques to bear on our
nation’s vocational education and in-
dustrial training needs.” Shares of
EDP Technology, which until this
transaction was a private company,
will be traded in the over-the-counter
market in place of Education Com-
puter Corp. ... Creative Computers
Corp. has been established in Chicago
to offer time-sharing (using APL) and
related services based on APL, includ-
ing consulting, design of dp systems,
and the deyelopment, publication and
distribution of integrated user text
and software packages. ... The forma-
tion of Computec, Inc., in Washing-
ton, D. C., has been announced by
David E. Stone, president, the
founder and former exec vp of Vertex
Corp., an operations research firm.
Computec’s objectives are to build an
international operation dealing in
computer-rélated services and equip-
ment and ultimately leading to the
company’s ability to perform any
function dealing with or using com-
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puters and data processing tech-
nology. Interstate Business
Services Inc., Mansfield, Ohio, is an-
other new firm with a big order to fill.
A subsidiary of the Lumbermen’s
Mutual Insurance Co., Interstate plans
to offer systems consulting, mailing
list services, microform services, edp
cducation, computer programming,
dp services, and equipment leasing.
Gaylord V. Wingate, president, was
formerly director of systems for the
McGraw Hill Information Systems Co.
... Florida Software Services, Inc.,
Orlando, will offer systems analysis
and design, program development,
computer center management, and
consulting services on ‘a nationwide
basis. . . . Astrosystems, Inc., New
Hyde Park, N.Y., manufacturer of
precision computer interface and au-
tomatic test equipment, has agreed to
acquire Dimensional Systems, Inc.,
Waltham, Mass., designers of comput-

er-based systems for control of various -

manufacturing processes. . . . Ran-
dolph Data Services’ acquisition of
National Data Processing Corp. is
said to make Randolph one of the larg-
est organizations in the country proc-
essing automobile and truck dealer
réquirements. Both companies are
headquartered in Cincinnati. ... Com-
puter Aid Companies, Inc., Dallas,
has purchased Addressors Unlim-
ited, Inc., to complement Computer
Aid’s abilities in market research and
public opinion surveys. . . . Pioneer
Data Systems, Inc., has been estab-
lished in Des Moines, lowa, as a
wholly owned subsidiary of Pioneer
Hi-Bred Corn Co. The new firm will
offer software packages to both
agriculture and business. . . . The first
product of Four-Phase Systems,
Inc., Palo Alto, will be a data terminal
using MOS/1LsI technology to provide
built-in computation. . . . Unimed
Computer Corp., Rochester, N.Y., will
specialize in dp services to medical,
educational, and business groups. . ..
Western Reserve Holding Corp,,
Clearwater, Fla.,, has formed Com-
puter Assistance Corp. as a subsidi-
ary to offer computer management
and programming services on a time-
shared basis. . . . Viatron Computer
Systems Corp. has acquired all the
outstanding shares of Photics Re-
search Corp. Photics makes photo-
graphic masks for manufacturers of
1C’s and MOS circuitry and also deve-
lops photo information storage sys-
tems. Viatron will advance $100K to
Photics to increase its mass manufac-
turing capability. ... Dr. Jonh J. Szalay,
co-founder and former president of
Industrial Corp. of America, a Los An-
geles holding company, is now presi-
dent and chairman of American
Computer Technology, Inc., a new
company planning to produce com-

puter, digital test and control systems
and to assist electronic manufacturers
with computer aided design. . . .
United Data Centers has acquired
Simtab, a Syracuse dp center, now
the 14th link in United’s network. . .
. Seaco Computer-Display Inc., a
new company planning to develop
and manufacture electronic systems,
including a computer-controlled dis-
play systém for use as an artwork gen-
erator, is now in operation in Garland,
Tex. . .. Directors of SSI Computer
Corp. and Statistics for Manage-
ment Data Processing Corp. have
approved an agreement to merge the
two companies into a new firm called
Itel Corp., which will be headquar-
tered in San Francisco. Itel will be a
broadly based service company spe-
cializing in data processing services. .
. . .Computer Time-Sharing Corp.,
Palo Alto, has reached agreement in
principle to acquire Kenlabs of
Berkeley, and KLS Co. of San Lean-
dro, Calif., as part of the company’s
long-range plan to build a complete
data processing capability. CTC also
announced that a final contract had
been signed for the acquisition of Sys-
tems Analysis, Inc., Los Altos, which
will operate as the Engineering Sys-
tems Div. of the parent company.

e The Tacticom data input system,
designed and manufactured by the
Houston-based Industrial Products
Div. of Texas Instruments Inc., will be
marketed by Honeywell’s EDP Div.
under a nonexclusive agreement that
extends into mid-1972. No dollar
value or unit quantity was revealed.
Although Tacticom is designed for
manufacturing operations, performing
such tasks as gathering and reporting
of industrial management information
at its source, and solving production
management and control ‘problems,
Honeywell envisions its use in other
businesses and industries, such as dis-
tributors and hospitals. The systems
will be built to Honeywell specifica-
tions and marketed under the Honey-
well name. TI, however, will also
continue to offer Tacticom directly to
users through its own marketing pro-
gram.

e Ampex has received a $400K con-
tract for installation of its first PYRA-
MiD random access audio/visual
information retrieval system as the
third part of a scheduled three-phase
computer-controlled instructional re-
source center at Oak Park and River
Forest (IIL) High School. Completion
of this phase will permit students to
select from up to 3,000 still television
pictures, either independently or in
synchronization with any of the
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school’s present 224 audio channels,
for viewing on a TV monitor with an
average waiting time of no more than
one second. The first phase of the pro-
ject was the installation of a random
access audio information retrieval sys-
tem, and phase two extended the au-
dio and added conventional video to
the system. The PYRAMID design per-
mits modular expansion of high-speed
audio and video duplication systems
from a small, single cassette duplica-
tion terminal to a full-capacity system
that can serve hundreds of students in
classrooms and carrels. All control
logic for the system is handled by an
SEL 810A computer, which provides
the capability for testing as well as in-
struction. .

e Leasco Data Processing Equipment
Corp. has announced its entry into the
peripherals market by agreeing to
purchase and nationally market over
$60 million worth of specially de-
signed peripherals from Control Data
Corp. and Texas Instruments Inc. The
two contracts were signed by LDPE’s
wholly-owned subsidiary, Leasco
Computer, Inc. CDC will manufac-
ture and maintain disc drives compati-
ble with System/360, while TI will
produce and maintain a line of mag-
netic tape transports. First deliveries
will take place within two to four
months.

e Plans for an international network
of independent but affiliated time-
sharing companies operating nation-
wide and in Canada have been an-
nounced as a joint venture of PJ.
Industries, Ltd., a Canadian holding
company, and EDP Central, Portland,
Ore., developers of the REACT time-
sharing system. REACT, a proprietary
conversational subset of PL/I, is the
primary language of the system. The
companies will operate in the US. as
REACT Network Associates and in
Canada as REACT Timesharing Ltd.
Services will be provided in the Van-
couver market immediately, using
leased time on EDP Central’s IBM
360/50. Both locations have 360/65s
on order. "

* @ One of the limited number of IBM
360/91’s has been installed at Oak
Ridge National Laboratory. Selected
because of its similarities to the

laboratory’s 360/75, initial purchase

price for the cpu and peripherals was
nearly $6 million”The new computer
will be used in such research areas as
desalination studies, the design of
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components for space reactors, and
the development of breeder nuclear
reactors. The new Oak Ridge electron
linear accelerator will depend on the
/91 for data acquisition and analysis.

o Datacap Systems, Newport Beach,
Calif.,, a division of Datacap Interna-
tional, Salt Lake City, has signed an
exclusive contract with Redcor Corp.
to market the Decade 70 computer for
commercial applications (the machine
will be called the Datacap 100). The
firm has several software packages to
implement the equipment, including
general ledger, payroll, accounts re-
ceivable, and a program called MARS
(Management Analysis Reporting Sys-
tem), which is “really an RPG for the
Decade computer.” Datacap will re-
ceive 30 computers on the contract,
which is estimated at $500K. Other
divisions of Datacap International are
Datacap Computing; which oversees
operations, and Graphcomp Sciences,
which makes automated drafting ta-
bles for interfacing with computers.
International’s goal is to get into time-
sharing with PDP 10’s and 13’s; it cur-
rently operates a PDP 9 in Salt Lake
City and Newport Beach.

o Tom Steel, of SDC, has been ap-
pointed chairman of the I1FIP TC2
(Technical Committee 2) on Program-
ming Languages, effective in the Fall.
Already a member of the Committee,
he succeeds Heinz Zemanek, of
Austria, who becomes a vp of IFIP.
Steel, a staunch advocate of standardi-
zation of PL/I, is also chairman of the
USASI subcommittee on Common Pro-
gramming Languages, X3.4.

e Computer Machinery Corp., Los
Angeles, has made the first installation
of its KeyProcessing System at Blue
Cross of Southern California. The sys-
tem is designed to replace both punch
card and key-to-tape units, and is con-
trolled by a PDP-8L, which can han-
dle as many as 32
keystations, all entering or verifyin

data simultaneously on different jobs.
Blue Cross uses the system to input
and store data on Medicare patients.

e A transcontinental network of time-
sharing computer centers will be ope-
rated by Intranet Industries from
headquarters in Los Angeles. The first
facility is due to open at El Segundo,
Calif. in July, and will use not only its
own software, but its own configura-
tion of large-scale equipment. T-S sys-
tems will be based on the Univac 1108
computer, with Memorex and Data-
metrics components.

individual

e National Data Communications, a
Dallas firm that recently went public,
is preparing to reach out for the grow-
ing hospital data processing market
through an ambitious software pack-
age named REACH and a computing
center in Dallas equipped with two
Honeywell 2200 systems (to be ex-
panded upwards). The proposed serv-
ice will utilize Raytheon crt terminals
and Honeywell 516s on site in the hos-
pitals and connect to the Dallas center
for master file maintenance and for
processing tasks that can’t be handled
locally. Currently under field test in a
Beaumont, Texas hospital, the system
is to be offered nationally when de-
bugged. A novel feature of the service
is that on-site computer personnel in
the hospitals will be NDC employees,
not the hospital’s; as many as five a site
will be assigned to operations, systems
engineering and general program-
ming and maintenance tasks.

® A new service from System Interac-
tion Corp., New York, publishers of
“Software Packages: An Encyclope-
dic Guide,” is called Machine Assisted
Vendor Information Network, or
M.AV.IN. The service aids users in
locating and preselecting software
contractors to meet their specific
needs. The user selects qualifications
for contractors and ranks them in or-
der of importance, then M.A.V.LN. se-
lects those most closely matching his
requirements, based on information
contained in a continuously updated
data base. Major selection parameters
include: geographic coverage, devel-
opment and language strength, main-
frame and peripheral experience, and
commercial and scientific areas of
specialization. The user receives pro- -
file sheets covering all contractors
matching his requirements. M.A.V.L.N.
service will begin within the next
quarter.

® The Telex Corp. and Information
Storage Systems, Inc., have entered
into an agreement giving Telex mar-
keting rights to end-user customers in
the U.S., Canada, and Mexico for disc
drives manufactured by ISS. The con-
tract covers 2,400 of the units which
sell for about $20,000 each. The disc
pack drives complement Telex line of
computer tape drives and will be mar-
keted through the company’s existing
sales and service organization.

e The Air Force has selected General
Electric to furnish and install updated
dp equipment at its headquarters data
services center in Wash., D.C. It in-
vited 11 computer firms to bid on the
contract, but only three responded.
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The leased equipment will come in
two sections: less in September-Octo-
ber, 1969 ($933K for fiscal 1970), and
more next July ($2,317K for fiscal
1971). Besides providing dp for the
Air Force, the center also supplies
support information to the Secretary
of Defense. The new equipment even-
tually will replace eight second-gener-
ation systems presently in use.

e Brunel University, near London, is
planning a second international sym-
posium on computer graphics after
the success of its first, which last year
attracted 450 delegates from 18 coun-
tries. Prof. M. L. V. Pitteway, program
director, is particularly keen on get-
ting “a lot of new American speakers”
for the second symposium, scheduled
for April, 1970. Those interested can
reach Prof. Pitteway care of the uni-
versity’s Computer Science Depart-
ment, Uxbridge, Middlesex, England.

e Business & Computer Devices, Inc.,
Plainview, N.Y., has received a con-
tract “in excess of $10 million” to
manufacture their Models 2425 and
2427 magnetic tape systems exclu-
sively for Data Processing Financial &
General Corp.’s distribution to the
end-user market. The units are di-
rectly interchangeable with IBM
2420 tape transports and will be avail-
able to users at “substantially” re-
duced rentals. The BCD tape units
operate with IBM cartridges, prov-
iding automatic loading at speeds up
to 200 ips and a data transfer rate of
320K bytes per second. The system
utilizes a single capstan servo with a
tape path said to ensure that the oxide
side of the tape touches only the read-
write head and tape cleaner in data
transfer operations. High speed re-
wind is performed at an average
speed of approximately 500 ips.

e Sperry Rand’s Univac Div. will open
anew Research and Advanced Devel-
opment Center in London this sum-
mer, equipped initially with two
UNIVAC 494 systems. The efforts of
the Center will be directed toward
the development of advanced pro-
gramming systems for large-scale edp
installations, including Univac’s own,,
with emphasis on increasing the real-
time and time-sharing capabilities of
Univac equipment.

o Amsterdam has ordered a 1904A
computer from International Comput-
ers, Ltd,, to help administer the city
and its 850,000 people. The large-
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scale model, first to be sold on the
Continent, will handle population re-
cords and data on employment, wel-
fare, real estate management and
building programs. ICL is offering its
local government experience along
with the computer—it has taken more
than 100 orders for its 1900 series
from local government in the UK.
alone. Other cities in The Netherlands
(Rotterdam, The Hague) will benefit
from the installation, which will work
cooperatively with them. The shared
programs will be written in COBOL
and FORTRAN. The machinc has a 64K
central processor, 1600 card-per-
minute reader, card punch, paper
tape reader, fast line printer, graph
plotter, teletypewriter, data transmis-
sion terminal, three exchangeable disc
stores, and 40 and 80 K/chs magnetic
tape units.

e The Blue Cross Association,
Chicago, which acts as a clearing-
house of information and communica-
tion between 75 Blue Cross and 73
affiliated Blue Shield plans, has begun
installing a $2.5 million Honeywell
system consisting of two 2200’s and
two 516’s. The system should be ready
for checkout before the end of the
year. The new system will enable the
centers to send and receive claim
questions and answers from the vari-
ous plans and handle administrative
dp. Terminal equipment in BC and BS
offices across the country will include
paper tape, teleprinters and mag tape,
connected on-line to line adapters at
headquarters.

o Central Information Processing
Corp., Baltimore-based subsidiary of
Commercial Credit Co., began offer-
ing remote and on-site batch process-
ing service to the business community
this month, using a CDC 3300. Soft-
ware packages include payroll, gen-
eral ledger, accounts receivable, cash
flow, depreciation, forecasting, and
scheduling, aimed at small and
medium size firms. Service will be ex-
panded to include offices with CDC
3300 or 3500 mainframes in Washing-
ton, Philadelphia, and Atlanta by the
end of the summer.

shortlines . ..

.. . Radio Corporation of America
shareholders voted to change the
firm’s name to RCA Corporation, and
all foreign subsidiaries will be known
simply as RCA, regardless of the coun-
try in which they are located. ... Wil-
liam H. Heflin, show director of the
Western Electronic Show and Con-
vention (WESCON) in San Francisco,
Aug. 19-22, predicted that the exhibit
space in the five halls of the Cow Pal-

ace will be completely contracted for,
with 1180 booths and 625 exhibitor
organizations. . . . The 3300-member
Menswear Retailers of America has
contracted with NCR for an exclusive
group edp program, utilizing an NCR
data processing center nearest a mem-
ber store for the processing of register
tapes and other retail input. ... Univer-

sity Computing Company’s Data Link .

Div. has opened a new Data Prepara-
tion Center in Dallas for the conver-
sion of business file data to
computer-readable media. . . . Honey-
well has borrowed 60 million Swiss
francs (about $13.7 million) to finance
operations of subsidiaries and affili-
ates outside the U.S. An underwriting
of 15-year bonds of Honeywell Over-
seas Finance Co. was offered to the
public in 1000- and 5000-franc
denomination bonds bearing a 5-3/4%
coupon.... Honeywell also has opened
the fourth of seven H-1648 equipped
time-sharing centers scheduled to be
established this year by its Informa-
tion Services Div. The latest center is
in Cleveland, with New York, Los An-
geles, and San Francisco next on the
schedule. Facilities were previously
opened in Minneapolis, Chicago, and
Boston. . .. Intermac Corp., a Roches-
ter, N.Y., systems analysis and pro-
gramming firm, will begin offering
APL time-sharing and remote job en-
try services from a new 360/50-
equipped t-s center August 1st.

call for papers...

7th Annual Meeting, Engineering
Science in Biomedicine, St. Louis,
Mo., Nov. 3-5. The three main subject
areas of this conference are computers
in biomedical research, artificial inter-
nal orgaus, and biological fluid flow.
Papers on theoretical or experimental
research in any of these fields, or in
related areas of biological, computer,
engineering or medical science are
solicited. Three copies of 500-word
summaries and 150-word abstracts
should be sent by July 15 to Prof. E.
Y. Rodin, Dept. of Applied Mathemat-
ics & Computer Science, Box 1176,
Washington Univ,, St. Louis, Mo.
63130.

Think small. If you save one

person from hunger, you

work a miracle. Give to CARE,
New York 10016
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iofhe

INTERDATA
communications
processor calling...

To save you a boatload of dimes by
concentrating dozens of remote ter-
minals over a single high speed line.
We'll even put it in a remote phone
booth, if that's where you'd like it.
It's got the kind of reliability that will
permit thousands of hours of unat-
tended operation ... and features that
make it completely self-operating such : -
as — automatic line control, automa- e ‘ : BUTIE
tic dial-up. error checking and mes- —
sage processing.

FIRIVE WA RIE:
makes the difference

A unique approach—we have
achieved an advancement in the state
of art by packing strategic functions
in read-only-memory. What you get is
phenomenal 400 nanosecond process-
ing speed and non-destructible pro-
grams. What it means is a capacity
for more lines ... a capability of more
message processing.

There is a whole family of com-
munications processors built around
this idea. And they're operational
NOW in applications which range
from remote concentration to “front
end” preprocessing for machines like
the IBM 360, Burroughs 5500 and
Univac 1108.

Call Vic Spencer collect at 201-229-
4040 if you'd like more information,
or write.

Lewpmmorn

2 Crescent Place, Oceanport, N.J. 07757




STRONG
SILENT

TYPE

Fully Teletype Compatible
Without Software Changes

It's about time...time-sharing, that is. Now users of
time-sharing systems can update their terminals to the
new generation of remote display stations while con-
tinuing to use existing software. The portable, modular
CC-33 Teletype Compatible Display Station incorporates
a CRT (which gan be any standard television set or moni-
tor depending on specific viewing requirements), a key-
board functionally designed to resemble a conventional
electric typewriter (but without the noise), and a control
unit with a full duplex serial interface for 110-baud Tele-
type transmission (if your system can accommodate faster
speeds we can provide a 110- 600- and 1200-baud switch-
able capability).

No matter how you share time, whether it's your own
system or someone else’s, all you need to geta “window”

on your programs is a CC-33, a power outlet, and a data
set or telephone coupler. It's that simple. The CC-33 has
shared time with a host of computers and their associated
Teletype-oriented software, including the SDS 940, Call/
360, GE 265, B-5500, Univac 1108, (Q-32, Data Net 30,
PDP-10, DDP 516, and others.

For all these reasons — Teletype compatibility, silent
operation, capability of higher transmission speeds, avail-
ability of optional 170 devices for more flexible modes
of operation --- the CC-33 is another excellent reason
why ability in computer communications means Com-
puter Communications.

Y Y .
(«o////)///(’/' onmmmications. b

70T W Manchester Blvd.
Inglewood, California 90301
Telephone (213) 674-5300
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Computers read
Keytape input up

to 10 times faster.

Here it is, 1969. We have third-generation
computers that’ll process 500,000 characters
of data per second. Incredible.

And what do we feed these super-speed
computers?

Punched cards. Which the computers proc-
ess at the first-generation rate of 800 charac-
ters per second.

Super-speed data preparation.

Isn’t there something ridiculous about this?
Isn’t it about time data preparation made it
into the third generation, too?

Well, it has.

Keyboard to magnetic tape.

The Honeywell Keytape unit functions very
much like a keypunch. Except for one big dif-
ference: It records data directly on magnetic
tape instead of on punched cards.

Keytape units increase data preparation pro-
ductivity by an average of 35%. And with
your input data on tape, you can feed your
computer up to 1,000% faster.

Plus.

You can store more data on one standard
Keytape reel than in 20 boxes of punched
cards. And, of course, you can use tape over
and over again.

The Keytape operation is quiet, and the
units are easy to learn and to use. So you end up
with happier operators and less turnover.

On top of that, you even end up spending
less money.

So if you’ve got a tape computer to feed, stop
feeding it holes. Feed it tape. The Keytape way

See us at the DPMA Show, or write to
Honeywell Communications and Data Prod-
ucts Division, Wellesley Hills, Mass. 02181.

The Other Computer Company:
- Honeywell

June 1969
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system
spotlight

direct digital control

information for

this series is invited
applications submitted must
be installed and operational

GLASSMAKING
CONTROL SYSTEM

Ford Motor Company, Dearborn, Mich.

Shortly after World War I, Henry
Ford introduced a second kind of mov-
ing assembly line—for glassmaking. At
that time, in 1919, Ford’s glass pro-
duction lines in Highland Park, Mich.,
turned out about 730 tons of usable
glass annually. Today new processes
used at the company’s plants in Dear-
born and Nashville turn out over 400,-
000 tons annually, enough to make
Ford America’s third-largest glass
manufacturer.

computer and peripherals

IBM 1800 processor with 32K
of core memory, 4-usec
cycle time

Three IBM 2310 single-disc
storage units

Plus three typewriter con-
soles, printer, mag tape
units, and card reader,
sensing units and a/d
conversion gear

application

Ford’s automotive glass, whether for
windshields, backlites, or sidelites, for
their models or for competitors’ mod-
els, is all originally produced in a con-
tinuous %th-inch thick sheet, . 100
inches wide, by a computer-controlled
float glass process. The company’s
Dearborn glassmaking line turns out
over 8% miles of automotive glass
every 24 hours,

The “float” glass process, originated
in England, takes its name from a step
in the operation where molten glass is
floated on a bath of molten tin. First,
300-400 tons per day of the raw mate-
rials, including feldspar, rouge, char-
coal, cullet, soda ash, salt cake, dolo-
mite, limestone, and sand, are heated
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in a natural gas furnace to a tempera-
ture of 2,900°F. The glass is homoge-
nized—just like milk—by being cooled
to 2,000°F, and is then poured onto
the 175-foot bath of liquid tin. As the
glass travels over the tin, its tempera-
ture is gradually lowered to 1,200°F.
From the tin bath the glass goes into a
350-foot annealing (tempering) oven
where a gradual reduction in temper-
ature to 250°F equalizes its internal
stresses and prevents blemishes. When
the glass rolls out onto the end of the

line to be cut into sheets, it drops to
room temperature. At this point the
glass is finished. Grinding and polish-
ing operations are not required since
the glass has already taken on the per-
fect flatness of the molten tin.

The controlling IBM 1800 handles
approximately 500 analog signals and
200 digital signals 30 times per sec-
ond. It uses 80 closed control loops to
maintain the correct conditions in the
melting furnace, the tin bath (and its
nitrogen atmosphere system), and the

Gauges display some of the 700 parameters monitored by the IBM 1800 system in
the production of 8% miles of glass each day. :
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annealing oven (called a lehr). The
signals originate at some 700 sensing
devices located in the furnace, lehr,
and other key points, and monitor var-

iables such as temperature, level of

molten glass, liquid and gas flow. The
1800 compares each signal with a
range table, correcting through one of
the 80 control loops or printing alerts
for the operators when one variable
goes out of bounds. With direct digital
control of the process, critical tempera-
tures in the 2,000°F range can be con-
trolled to within one degree and pres-
sures in the furnace can be held con-
stant within 2/1000ths inch.

Five closed-circuit tv cameras en-
able the operators to also visually mon-
itor the entire process.

software

The Ford software is based on a
16K ddc package delivered with the
machine by IBM. Included in its core-
resident supervisor are routines for
processing multilevel interrupts, for in-
terval timer control, for servicing the
80 control loops, and for producing
error alerts.

A polling routine compares a clock
cycle to a scan time and initiates each
instrument poll. I/O conversion rou-
tines convert between analog and digi-
tal signal values, putting measured
parameters into the correct engineer-
ing units where necessary. A filter rou-
tine is called in to massage signals
from flow meters, thermocouples,
transducers and other noise-sensitive
instruments. The standard ddc pack-
age provides handles for these routines
and allows for adding algorithms for
adaptive tuning, etc.

Operators can assume manual con-

trol of valves or cause present values-

to be printed on one of the three
typewriters by manipulating sense
switches. This, too, is made possible by
the built-in priority scheme.

Some diagnostic routines were sup-
plied by IBM for checking out the a/d
hardware, for making temperature

compensations in 1/0O signals, and for

printing operator alerts for parameters
not included in the 80 loops. Utility
routines provide access to core for
changes and for snapshot dumps.

June 1969

Record sizes may vary between 6-32
words (of 48 bits) depending upon
the complexity of the function to be
monitored and upon such things as the
need for input signal filtering. On the
other hand, all routines are in assembly
language, permitting some variable
definitions to be made at the character
level and allowing for bit manipula-
tions where needed.

The 1800 was originally dedicated
to the control function operation, but
the release of IBM’s TSX Time-Shar-

ing Monitor allowed Ford to convert
to a time-sharing mode of operation
wherein unused cpu time is accessible
for performing tests and for general
commercial and scientific processing
for the glass division. For instance,
quality control inspection reports and
production control recaps are now
done under the TSX monitor while the
process control functions are handled
as background processing. A FORTRAN
compiler has been implemented for
noncontrol programming. ]

Glass enters Ford’s float lines from the melting furnace (not shown) at 2,900°F,
passes over a 1,200°F nitrogen-atmosphere tin bath (rear), through an annealing
oven (just behind the inspection booth), and onto the rollers in the foreground

to be cut.
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The first
person to

call Foxboro
collect at 617-543-8750

gets Immediate delivery
on this PDP-8 compatible
disk system (i e

Come to think of it, 30 days isn’t bad
when you consider it will take you up
to one year to get other systems with
far less capability.

Here’s what you get:

® A fast 8.3 msec average access time
— twice the speed of other PDP-8
compatible bulk storage.

©® 90K word-per-second transfer speed.

@ Capacities from 100K to
800K words.

® Direct compatibility with DPD-8 and
PDP-8I computers; just plug in and go.

® Average startup time of two hours.

® A full line of field-proven utility
software — no debugging necessary.

@ Designed by Foxboro and proven for
the past 3 years in the most demanding
real-time process control environments.

® Prices starting at $28,000; lower in
quantities.

If you want the best, and want it
quickly, call Foxboro now:
Doug Crane, 617-543-8750.

The Foxboro Company, 806 Norfolk
St., Foxboro, Massachusetts 02035.

Oftices in Principal Cities. Plants in Australia » Canada * England « France * Japan » Mexico » Netherlands « U.S.A.
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british crts

The two models of TDM crt terminals
are differentiated by the manner in
which they produce their characters.
The TDM 1000 uses a 625-line tv ras-
ter to produce characters which are 14
bits by 20 tv lines. The standard 1000
unit can display 1000 characters on its
12-inch (diagonal measurement) face,
but options can raise this to 2,048
characters. The 1000 can display a

regular tv scene with characters over-
laid on the subject. The TDM 2000
uses a sub-raster method of character
generation. In this system, each char-
acter is 15 bits by 11 lines. Either 32
rows of 64 or 26 rows of 80 characters
can be shown.

The TDM 1000’s picture is re-
freshed at a rate of 25 times per second
and character writing speed is 50 KC.
Both units can be obtained with ascu
coding provisions. Both use solid state
keyboards with 67 keys (including 14
function keys) and have provisions for
hard copy printout and paper tape pe-
ripherals. Data rates are 1,200 baud
(asynchronous) and 2,400 baud (syn-
chronous). Prices start at $6,000 in
quantities. FERRANTI LTD., Plain-
view, N.Y. For information:

CIRCLE 500 ON READER CARD

card transmitter

The two models of the CRU (Card
Reader Unit) Transmission Terminals
read punched data at a rate of 100
words/min and transmit in Ascit or
eBcpic. Both feature a high speed skip
cycle, which is controlled through spe-
cial card punches detected or through
a built-in programming disc, for eject-
ing cards at 140 cps (which the ven-
dor’s arithmetic presents as 1,400
words/min). The model designations
denote their application. The cru-TTY-

June 1969

Fs, as might be expected, is built for
connecting to one or more Teletype ter-
minals; models 28, 33, 35, and 37 ter-
minals can be used. The cru-ps5-s is
built for connecting to a type 5 data-
set. Options for the readers include au-
tomatic carriage return and line feed
generation, parity transmission, and
variable code conversions  (any
punched code to any output code).

A third product, a paper tape
punch, is called the cTu-1200-rs and
connects to one of the readers for
punching Bcp or ascir coded tape at
20 cps. As this indicates, the readers
can be configured for higher than 10
cps transmission rates, if desired.

The cru-tTY-Fs8 (for eight-level
code transmission) sells for $3,600 and

Rown P, 3 o %
leases for $148 /mo.; the CRU-TTY-Fs5-s
goes for $3,750 and $160/mo. and
transmits 5-level code. The dataset

version is marked at the same price as

the FS5 unit. No price was released for

the punch. DEMEX, INC., Kansas
City, Mo. For information:
CIRCLE 501 ON READER CARD

teller terminal

Several manufacturers have entered
their champions for consideration in
the banking terminal competition.
Many were hoping for a nod from the
reviewing stand when the joint com-
mittee of representatives of the U.S.

"Savings and Loan League and the Na-

tional Assoc. of Mutual Savings Banks
met in late May to judge the results of
their Sept. 67 release of terminal speci-
fications for their industry. Originally,

specifications were released to Bur-
roughs, IBM, NCR, RCA, and Bunker-
Ramo, but others, including Olivetti
and even Omnitek are engaged in the
pursuit of providing teller gear that
will make the judges happy. IBM is
running their model 2980, Bunker-
Ramo has entered their series 1000
units (which  were introduced pre-
Sept. '67 and which we were chided
for not mentioning once so there they
are).

Burroughs’ entry is the TC 700, an
evolutionary development from TC
500 and L 2000 (Product of the
Month, April) which might best be
described as an exercise in packaging
since it contains the same innards, very

nearly, as the L2000 in vertical, rather

than desk-mounted, cabinetry. The TC
700 has an alphanumeric keyboard, a
10-key numeric keyboard, program se-
lect keys, a variety of operational sta-
tus indicators, and a carriage built for

accepting passbooks and ledger rec-
ords. The unit uses a 64-bit word,
which can contain four instructions, 15
digits plus sign, or eight alpha charac-
ters. Storage is provided by a 40-track
1K disc and two 256-word buffers.
Half of the disc is dedicated to the
customer application programs, in this
case financial packages, and the other
half contains Burroughs’ version of
firmware, the expansions of the macro
instructions used by the applications
programs or accepted through the
keyboard. The TC 700 terminals, in
turn, can be connected to Burroughs B
300 or 500 computers. Application
areas include credit unions, finance
concerns, and reservations systems as
well as banking institutions. The TC
700 almost overpowers the banking re-
quirements, and purchase prices range
from $8,840—$13,400, well above
the $5K-$7K specs. BURROUGHS
CORP., Detroit, Mich. For informa-
tion: '
CIRCLE 502 ON READER CARD

octal or hex calculator

Core dump analysis and program de-
bugging can be made much easier by
having the appropriate calculator. De-
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you have
too many of

these.

What happens when 25 girls at 25 Mohawks (or 25
Honeywell Keytapes or 25 of any other key-to-tape
units) have keyed 25 batches of data?

Somebody gathers up the 25 tapes from the 25 tape
units and puts them through an expensive merging

procedure to collect all the data from the 25 tapes

onto one tape for computer input.
And back at the tape units there are 25 other tapes
to be mounted and threaded before the 25 girls can
go back to work.
(Well, it’s better than keypunching!)

Now CMC offers you

computer-controlled

keyboard input with the
- CMC KeyProcessing™ System

KeyProcessing ends all that tape handling. Those 25
girls at 25 keystations key their data directly onto a
single magnetic disk, for automatic transfer onto a
single tape.

June 1969

It works like this: Individual keystations (up to 32 in
asystem) are simple keyboard-and-display units,
controlled by a special computer that contains pro-
grams provided by CMC as part of each system.

As data is entered through each keystation, it is pro-
cessed by the computer, held on that keystation’s
portion of the disk, verified and then transferred auto-
matically from that one disk onto one tape. Done.

One other thing. A 25-keyboard CMC KeyProcessing
System costs a lot less than 25 Mohawks or Keytapes.

KeyProcessing makes your data preparation as mod-
ern as your data processing. For more information,

please call or write:

COMPUTER MACHINERY CORPORATION
2000 Stoner Avenue, L.os Angeles, California 90025

(213) Granite 7-1585

San Francisco
©1969 CMC

2

New York
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new products...

pending upon the brand of machinery
used, a programmer can choose be-
tween the octal/decimal and hexa-
decimal/decimal converters offered
by this vendor. Using the 8-inch circu-
lar slide rules, normal arithmetic oper-
ations (additions, subtractions, multi-
plications, divisions, squares and
square roots, logs, exponentiation,
etc.) can be performed as well as
straightforward number base conver-
sions. The arithmetic can be per-
formed in computer-base (octal or
hex) numbers to. three or four figure
(decimal equivalent) accuracy. On
the octal rule, numbers can be handled
in normalized (octalpowers of 2) or un-
normalized (to the base 8) form simul-
taneously. On both rules, colored

tracks make reading easier; this is es-
pecially important on the conversion
side, which has more than 175 inches
of conversion scale. The price of each
rule is $8.50 and quantity discounts
are available. SCIENCE SPEC-
TRUM, INC., Santa Barbara, Calif.
For information:
CIRCLE 503 ON READER CARD

calculator plotting

Another chessman has been played in
the desk-top war between the manu-
facturers of calculators and the manu-
facturers of computers. The calculator
makers have added cpu’s, printers, and
card readers to their lines to make
their products function more like com-
puter terminals. The computer termi-
nals, on the other hand, were original-
Iy built to give their users the access
and convenience afforded by a desk
calculator. Hewlett-Packard, which
has sort of a split personality in this
conflict since it manufactures both
computers and calculators, just fired
another shot with the introduction of
the 9125A X-Y Recorder. The device
plugs into the back of the HP 9100A
Calculator to provide a plotting capa-
bility to the calculator user. Not par-
ticularly fast, the unit plots at a rate of
one point per .9 sec. However, the
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———PRODUCT OF THE MONTH

printer/plotter

“A highly attractive market,” com-
mented this vendor, “with periph-
eral computer equipment expected
to grow five times in dollar volume
in the next seven years compared
to 1968. Industry figures predict
shipment of approximately 23,000
digital computer systems in 1969,
growing to 26,000 shipped in
1970.” That is a highly attractive
market, and the Model 4800 print-
er is aimed right at the heart of it.
The 4800 is an electrographic writ-
er, which means that it uses elec-
trically charged paper to produce
an image, not light-sensitive or
pressure sensitive paper. Generally
such a printing mechanism is slow,
but the 4800 takes its name from
its lines per minute rating, and
4800 Ipm is not slow by any nor-
mal measure.

The printer works by selectively
activating 600 stylii across the
width of the 8% X 1l-inch page.
This number of selectable dots al-
lows for printing about 10 charac-
ters per inch for a total of 80 lines
of 86 characters in 5 X 7 dot ma-
trix form. The dots, of course, can
display graphics as well as, or per-
haps better than, alphanumerics. A
typical display page is delivered
dry in less than one second. The
paper is supplied in 8%-inch by
300-foot rolls, costs less than 5¢ per

‘modules, and many of the 35 cards

CIRCLE 504 ON READER CARD

page, and can be marked with ball
point or pencil unlike some papers
used by copiers.

Inputs to the 4800 may be serial
or parallel digital data from mag
tape, for instance, or on-line from a
cpuy, or from a raster-type crt re-
fresh memory. Electronics are IC

included are duplicates, so that
downtime is minimized. No special
cooling or ventilation facilities are
required.

The 4800 is several times faster,
in the right line lengths (such as
for compilations), than an 1100
Ipm printer, and allows for using
multiple type fonts, and good
graphics (several times better than
line printers due to the small spot
size). It is hard to see this device
replacing line printers, however,
since it has several disadvantages
for a straightforward listing appli-
cation, including a $5 per hundred
page paper cost and that 300 foot
paper roll (which would have to
be changed every five minutes at
maximum print rate if my arithme-
tic is correct). On the other hand,
it is hard to envision a large-scale
or medium-scale installation that
could not use one when its basic
tentative list price is given as $15.-
000. CLEVITE CORP., Cleveland,
Ohio. For information:
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new products...

plotter can draw straight, dashed, or
dot-dash lines between points at a rate
near 30 inches/min. Plotting accuracy
is within 0.03 inch on the 10 X 15-inch
coordinates. Straight lines can be
plotted at any angle, rather than in

tiny stair-step increments. The record-
er controls allow for placing the origin
at any point on the paper, and record-
" ing sensitivity can be adjusted for
different scale factors. Programs are
entered into the calculator-plotter con-
figuration through the keyboard of the
9100 or through its magnetic strip
card reader. The price of the X-Y Re-
corder option is given as $2,475.
HEWLETT-PACKARD CO., Palo
Alto, Calif. For information:
CIRCLE 505 ON READER CARD.

bigger 360/65 core

If you have outgrown your multipro-
cessor IBM 360/65 configuration,
IBM has good news for you. Core sizes
for that system have been doubled.
Storage was previously available in
sizes from 512K-1,024K; the new op-
tions extend the. range from 1,280K-
2,048K bytes (or 2,097,152 bytes).
Monthly rentals for the new storage
systems range from $10,680—$41,520;
purchase prices go from $454,050-
$1,757,400. First deliveries are sched-
uled for the fourth quarter of this year.
IBM, White Plains, N.Y. For informa-
tion:

CIRCLE 506 ON READER CARD

pdp graphics system

The KV Graphics System is now avail-
able as an option for PDP-8 comput-
ers. The system includes a cursor
which is controlled by a joy stick, a
direct-view storage tube which elimi-
nates drift and flicker, and a controller
that provides point plotting, linear
vectors, circular vectors, and arc vec-
tors. Information density is approxi-
mately 4,000 characters, at 72 charac-
ters per each of 54 lines, and 30,000
discrete resolvable points or vectors
may be generated. Included is EDGRIN
software, providing a variable font
symbol generator, a general purpose

text editor, and a general purpose
expandable graphics package. The
graphics package provides origin shift-
ing and scaling (zooming), rotation
light buttons for program interaction,
provides subroutine definition capabil-
ity and programmed loop execution for
automatic generation of preselected
dash/dot sequences. Input to the sys-
tem is entered by a Teletype or joy
stick. The display controller is an ana-
log stroke vector generator that pro-
vides programmed selection and con-
trol of the storage tube display. The
KV controller also will accept analog
input signals and provides digital con-
version to enter the signals into the
computer, Price is $6,500 for.those al-
ready having a PDP-8, or about
$17,000 for a complete system includ-
ing a PDP-8/L computer. DIGITAL
EQUIPMENT CORP., Maynard,
Mass. For information:
CIRCLE 507 ON READER CARD

mini time-sharing

A poor man’s time-sharing system
called MC 232 is the ambitious first
product of one year old, five-man
Mini-Comp, Inc. The system simul-
taneously handles up to 32 termi-
nals, and provides capabilities simu-
lating those of an adding machine, a
desk calculator, or a programmable

C
price

performer.

That's what we call DELTA 1. A new display terminal for
your computer system. Flexible. Fast. DELTA 1 has a lower
cost/performance ratio than any other data display system.

And check some of these features. Compatible with IBM 360 and
other computer systems. There’s no software modifications needed.
Compatible with EIA TV signals. You can add your own TV
monitors at a fraction of the cost of a full terminal. And talk about
savings. Extensive LSI and MSI integrated circuitry keeps manufac-
turing costs of DELTA 1 to a minimum. Add this to a full 12-inch
diagonal screen with a 960 character display capability, a unique
“selective blink” that highlights selected data on the screen,
and you’ve got one of the best values in 2 CRT display.
Get the complete specs on DELTA 1. You'll see why

it’s the price performer.

A

Delta
Data
Systems
Corporation

613 W. Cheltenham Ave., Philadelphia, Pa. 19126 (215) 224-0700
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time-sharing calculator through use
of the firm’s terse language, MINITOK,
and ASR 33 Teletypes. The cpu has
16K core which can be doubled to 32K
and operates in fixed and floating point
modes with 12-place accuracy. The
232 will be marketed to users in the
areas of engineering, science, educa-
tion, manufacturing, and industry. The
company is currently developing a
library of software packages to meet
these needs. FORTRAN and Basic will
also be offered. Price is about $45,000
for a system with eight ASR 33’s. De-
livery requires 90 days ARO. MINI-
COMP, Inc., Natick, Mass. For infor-
mation:
CIRCLE 508 ON READER CARD

accounting machine.

The accounting machine market is a
highly competitive one. Manufactur-
ers like Victor Comptometer (which
markets a series of equipment from
Nixdorf in Germany), Burroughs
(which just introduced the L2000,
April New Products), and Litton vie
to give the customer wider capabilities
and more powerful processors at lower
costs. At present they are all adding
more and more peripherals and obscur-
ing the distinctions between account-
ing machines and computers.

The new champion from the Litton
stables is no exception. Called the
EBS/1231, the system includes’a pro-
cessor, an I/O console, a keyboard,
and a printer. The 1/0 unit contains a

50 cps edge-punched card and perfo-
rated tape reader and a similarly-rated
punch. The printer is rated at 35 cps
and comes with an 18-inch carriage
and gadgetry for handling multiple
forms simultaneously.

The processor has 694 registers—128
program registers, 64 data registers,
two arithmetic registers, and 500 ac-
cumulators. Each program register can
contain four instructions; variable data
registers and accumulators hold 10
decimal digits plus sign. Arithmetic
processing is serial binary and the av-
erage instruction processing time, in-
cluding access, is .025 sec.

Litton has determined, as has its
competition, that the most powerful
way to use a small machine is with a
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built-in firmware program, so that is
how the system is delivered. Also de-
livered with the EBS/1231, is a bill
for $17,400. LITTON INDUSTRIES,
Carlstadt, N.J. For information:

CIRCLE 509 ON READER CARD

credit card terminal

TAck 30 is a credit card verification
terminal with a numeric keyboard
which enables a customer to present
his credit card for immediate verifica-
tion by a clerk who inserts the card
into the terminal, then keys in the

amount of the transaction and trans-
mits to the computer, which then au-
thorizes or rejects the credit. If autho-
rized, a printer prints a validation
number and the amount on a sales slip,
and produces a journal tape for the
store’s permanent record. The key-
board has nine rows of ten keys each,
and accepts Dial-A-Phone cards or
punched credit cards as input; an im-
proved version which will read stan-
dard embossed cards is expected to be
developed within the next month.
Output can be in asci, EBcCDIC, or oth-
er codes, and the terminals can be
used with virtually any computer

LANGUAGES
COBOL:
FORTRAN
PL-1
AUTOCODER
SPS .

BAL

EZ CODER

QU IXCELD
IDDIER AW

COMPUTER SYSTEMS

1BM 360/30 & up
RCA S/45

GE 635

B 3500, 5500

H 200 Series
CDC 3200

U1108

Most computers having
a COBOL compiler

NMCAA

NATIONAL COMPUTER ANALYSTS, INC.
U.S. Hwy. #1, Princeton, N.J. 08540

609-452-2800
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ATTENTION,
HEND)
HUNTERS!

NORTRONICS
SPEAKS

BIGHAS
DIALECT

If you're exploring the mini-computer
jungle—seeking magnetic heads, for desk-
top calculators, input/output systems, and
other peripheral equipment—beat a path
to Nortronics — the world’s largest head
manufacturer.

Our witch doctors have powerful magic:
a complete line of readily available mini-
digital recording heads. Any application;
cartridge, cassette, 14" reel-to-reel, drum,

or card stripe formats . . . plus complete
market engineering know-how to help you
specify.

In the savagely competitive EDP busi-
ness, the leading manufacturers agree on

one thing—Nortronics mini-digital capa- .

bility. Call or write today, for our mini-
digital guidebook.

Hortronics

COMPANY, INC.

8101 Tenth Avenue North
Minneapolis, Minnesota 55427
Phone—(612) 545-0401
CIRCLE 77 ON READER CARD
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which has a time-sharing capability,
with the size of the computer depend-
ing on the number of accounts being
serviced. An optional multiplexor per-
mits up to twenty terminals to use a
single telephone line. The terminals
may also be used with magnetic tape
cassettes or paper tape units for batch
processing of inventory control infor-
mation. Price is about $1,500 per ter-
minal in quantity, and around $3,000
for the multiplexor. Delivery requires
eight weeks ARO. DECITRON COM-
MUNICATION SYSTEMS, INC,,
Brooklyn, N.Y. For information:
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multi-purpose terminal

The Electronic Data and Information
Terminal is the first product of a three-
month old, three-man firm, and it’s said
to be able to do just about anything—
or everything—depending on what con-
figuration you order. EpiT is a key-
board terminal which can be equipped
with up to 192 or more keys, and also
accepts input from punched credit
cards, or other small cards, such as em-
ployee i.d.’s. Output is in parallel and/
or serial form in Ascu, EBcpIC, or other
codes. EDIT is compatible with Bell
System data sets or independent mo-
dems meeting EIA standards, and can
be interfaced with magnetic or paper
tape storage units or acoustically cou-
pled to telephones. A printer may be
attached to provide hard copy. And,
for portable use, a battery powered
model is available. The terminal is
being marketed to end users as well as
OEM’s. The firm hopes to make a dent
in the market by underselling competi-
tors; cost of manufacture is claimed to
be low because of design improve-
ments. At writing, the name of the
manufacturer had not been revealed.
Prices are expected to start at around
$300, depending on quantity and con-
figuration. N.L.P. ELECTRONICS
CORP., Commack, N.Y. For informa-
tion:
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graphic display

The apps/900 Advanced Data Display
System features mixed mode and time-
shared operation of one or more dis-
plays, high speed function generation,
editing devices, and a small integral
computer. The system is composed of
four basic elements: a display proces-
sor, a display generator, data entry de-
vices, and display indicators. These
permit modular expansion. The dis-
play processor, with a 1.8-usec cycle,

CIRCLE 76 ON READER CARD
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permits conversion of raw or prepro-
cessed sensor data to display format,
and updates the visual display for real-
time applications. It has a 16-bit bi-
nary word processor, and a 4K word
memory, expandable to 32K, or 20K
with a dual port core. Also provided is
display software including an inter-
rupt processor, assembler, mathema-
tics, I/O library, diagnostics, and an
ASA rFORTRAN subset. The processor is

contained in a standard 19-inch cabi-
“net.

The apps/900 display generator
transforms analog and digital inputs
into analog voltages to drive the dis-
play indicators. It generates character,
symbol, and line vector information
with a dynamic writing speed range of
64 to 1 in multiple steps under control
of the display processor. Character
generation time is about 2.4 usec and
vector generation time is 40 usec for
full screen on axis. The display genera-
tor includes the display controller, vec-
tor/position generator, 22-stroke cur-
sive character generator with four
slanted or straight character sizes, 90-
degree rotated characters, and eight
brightness levels with a blink feature.
Coordinate conversion, allowing 360-
degree rotation and translation of dis-
play data, and TV sweep generation
are available. The generator is housed
in a standard 19-inch cabinet.

The apps/900 system can operate
with such data entry devices as the
Photopen, trackball, joystick, function
and alphanumeric keyboards, and tele-
typewriters. The system will drive
such display indicators as an 8-inch
medium speed cockpit display, 13-
inch displays for high speed writing,
20-inch display consoles, and 21-inch
desk top displays. A typical system
costs $100,000 and delivery requires
seven months ARO. SANDERS AS-
SOCIATES, INC., Nashua, N.H. For
information:
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output microfilm recorder

The Beta COM 600 computer output
microfilm recorder converts comput-
er generated data from magnetic tape
to microfilm. The system prints alpha-
numerics at a rate of 12,000 lpm and
includes a forms projector which su-
perimposes computer generated data
with fixed images such as business
forms. A graphics capability allows
plotting of data in the form of graphs,
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charts, and drawings. The basic system
includes a tape drive, a 4K 12-hit
word general purpose minicomputer,
and a crt film recorder. The system ac-
cepts most print tape formats without
the necessity of reformatting, provides
a 128-character set, upper and lower
cases, proportional spacing, offers pro-
grammable horizontal and vertical
tabbing and skipping, and can include
an optional on-line capability. Tasks to
which COM is suited include printing

invoices, customer account records,
sales histories, parts catalogs, business
graphs, data plotting, management re-
ports, etc. Price is $125,000. BETA
INSTRUMENT CORP., Newton Up-
per Falls, Mass. For information:
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four-crt network

These crt and keyboard stations use
very stock looking 14-inch tv’s for the
display portion of the system, but can
also be ordered with 9-inch or 12-
inch standard or projection television
screens. Color sets are not listed even

as an option. Each standard screen is
capable of displaying 192 characters
(48 per line times four lines). The
characters are generated in a 9 x 11
dot matrix and can be any of 64 sym-
bols. Eight-level ascit code is used by
the terminals (seven bits plus parity)
for 63 data signals, 19 external control
and 11 internal control signals. An in-
terface to 202D phone lines is stan-

dard, but the sets can work up to
4,800 baud.

A single controller supplies the
power for one to four sets at once. The
standard lease price is quoted as “$130
per operator station” or $14,000 pur-
chase, but this assumes the full four-crt

system. Prices for a two-station config-
uration of the TK 340 are $11,100 and
$400/mo.

Options include the ability to over-
lay the screens with one of 256 stored
grids or formats, or with a continuous
video signal (VIM). Random access to
the stored overlays is rated at .2 sec,
and the option is priced at under
$100/mo. Polled operation is standard,
but another option allows for conten-
tion operation. COMPUTER TER-
MINALS, INC., Minneapolis, Minn.
For information:
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document microfilming
A picture is worth a million bits of ar-
chival mag tape storage and is-a whole
lot cheaper, too, when it is a %42 re-
duction on microfilm. That is the rea-
sonable-sounding premise behind the
development of the Scannermate, a
document filming and retrieving sys-
tem which adapts mag tape recording
techniques to microfilming. Scanner-
mate is designed to work as a slave to a
document sorter on-line to a cpu to
produce a permanent record of trans-
action documents such as checks or
vouchers. The system is composed of
three main components plus some stor-
age furniture and carts. The first piece
of gear is the camera system, which
sits in-line with a customer’s document
reading system, accepting paper . in-
puts from a belt and vacuum drive to
record up to 40 documents per second
onto one track of a 16 mm film car-
tridge. Using film cartridges with
1,000 feet of film each, the camera can
record up to 155,000 images on two
tracks of each cartridge at speeds com-
patible with the fastest available docu-
ment readers. The second component
in the system is the film processor,
which accepts the film cartridge and
develops the film images.
(Continued p. 177)
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Unfair
Housing
Isn't
Unfair
IUs lllegal.

Fair housing is a fact. If you live under a roof or want to, the new law covers you.
Find out what the law says. Write: Fair Housing, Washington, D.C. 20410
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The third piece of gear is the Copy-
triever, a device built around a film
transport and a Digital Equipment
Corp. PDP-8 which scans the film to
look for the serial number of a docu-
ment to be retrieved and produces
hard copy output. An entire tape can
be scanned on the Copytriever in less
than a minute; copies are produced at
a rate in excess of 100 per hour. The
search is carried out using a bar code
and serial number added by the cam-

era, which can be equipped with up to

16 Nixie-type tubes for adding batch
numbers, file numbers, or data infor-
mation to the filmed records. The
Copytriever uses the built-in PDP-8 to

do its searching and for storing the se-
rial numbers of documents to be .-

pulled. (It would seem that a sophisti-
cated user could program the comput-
er to do sorts of the requests and other
tasks, too.)

Using the Scannermate system, the

manufacturer claims, a customer can

store records at a cost of 20¢/thousand

and retrieve them for about 20¢ each. -

This is a very low figure compared to
manual or semiautomatic records keep-
ing procedures, much lower (by a fac-
tor of four?) than storing information
on mag tape and much more useful for
storing customer-related information.
It will cost the user something in the
neighborhood of $100,000 to get to
that low storage figure per document
TERMINAL DATA CORP., Los An-
geles, Calif. For information:
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teaching aid

IBM offers a course to acquaint man-
agers with the values of computer pro-
cessing which begins by making the
“students” program in machine lan-
guage and works up into compilers.
This vendor goes one step further in
claiming that before a potential pro-
grammer can appreciate what his cod-
ing will do he ‘must learn something
about digital logic circuitry. The prod-
uct involved is the Electroni¢ Circuit
Construction Aid Model ICB I. With
it, and a handful of IC’s, the students
are taught to construct their own NAND
and NoR gates, to verify truth tables
and to implement Boolean expressions.
Experiments introduce flip-flops as
storage elements and shift register ele-
ments. With this background they pre-
sumably go on to learning program-
ming languages (unless they are driven
into learning the fine art of selling
brushes or something instead). In ad-
dition to giving programming students
a frame of reference, the teaching aid
can be used in elementary instruction
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for computer engineers. The ICB I is
priced at $195. BERKELEY ELEC-
TRONICS RESEARCH, Berkeley,
Calif. For information:
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pdp-8 process control
INDAC-8 is an industrial process control

~ system which uses the PDP-8 computer

and includes compiler-level, real-time
software, designed for use by en-
gineers who have FORTRAN program-
ming experience. A real-time monitor
is also provided. Applications for
INDAC-8 are expected to be found in

the chemical, manufacturing, metals,
utility, aerospace, and research indus-
tries. Tasks to which it might be as-
signed include logging, alarming, basic
set-point control, and quality testing.
The basic configuration offers a
PDP-8, -8/1, or 8/L with core memory
of 4K 12-bit words, a Teletype, a 32K-
word disc storage unit, and a real-time
clock, at a cost of under $20,000. Such
a system would be useful for program
development. A minimum system for
actual control applications includes
the basic requirements, plus a 32-
channel analog-to-digital converter, at
a price of under $25,000. A “typical”
system, however, includes the basic re-
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177



If you're looking for
a new plant site,
try the nearest ghetto.

IBM did.

IBM leased an old
warehouse in the center of
Brooklyn's Bedford-

- : ) Stuyvesant slums, and is

T converting it into a computer cable

factory. Hiring starts soon, with the slum

residents getting first choice.
IBM is meeting its own requirements and, at the same
time, helping out with the problems of others. Many
other companies are doing the same. So can you.
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FOR A DETAILED RUNDOWN ON HOW COMPANIES LIKE YOUR OWN HAVE TURNED PROBLEMS INTO
OPPORTUNITIES, SEND FOR THE FREE BOOKLET, "SOLVING THE CRISIS IN OUR CITIES.""
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quirements plus an additional 4K
words of core, an additional Teletype,
a 200-channel, low level a/d convert-
er, an additional 32K words of disc
storage, and 50 contact inputs, for
about $45,000. More elaborate systems
may be constructed using company-
developed peripherals and options
such as crt’s or magnetic tape units.
INDAC-8 software is available to pres-
ent users of PDP-8 systems for a ser-
vice charge; a DEC spokesman em-
phasized that the firm is not actually
separately pricing software. DIGITAL
EQUIPMENT CORP. Maynard,
Mass. For information:
CIRCLE 517 ON READER CARD

disc drive controller

A control unit for disc drives compat-
ible with IBM’s 2311 is being offered
to computer manufacturers which has
a price tag of less than $10,000 in
quantities of five or more. Called the
DOG68, the unit is claimed to be com-
pletely compatible with IBM gear;
disc packs which have been created on
an IBM 2311 drive can be read on a
drive controlled by the DOGS8, and
vice versa. (The 2311 drives use the
six-high disc packs, if you get them
confused, too.) Up to eight disc drives
can be controlled by a single DOG68S.
The unit is in competition with IBM’s
2841 storage control unit, apparently,
but the 2841 can control drums
and/or- data cell drives, too. The
DO68 makes use of software and di-
rect-access capability in the computer
with which the disc drive is used to
eliminate control unit buffers and
much of the control unit logic. Instal-
lation and operating software is in-
cluded in the purchase price. BCD
COMPUTING CORP., Deer Park,
N.Y. For information: :
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mouse and joystick

Two new graphic input devices are the
Mouse and the Joystick, designed for
use with the developer’s Arps or simi-
lar crt display systems. The Mouse is a
two-dimensional controller for posi-
tioning a cursor on the screen. Moving
the Mouse about on any flat surface
causes the cursor to follow in an iden-
tical manner. Three buttons are
mounted on top of the Mouse, allow-
ing the user to transmit the cursor po-
sition or its vector value to the com-
puter. The Joystick is an alternate
graphic input positioning device. Like
the Mouse, it provides analog voltage
to control the cursor. The same three
push-button controls for generating
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graphic input messages are provided
on the Joystick housing. In addition,
switches are provided for selecting sol-
id line input, dotted line input, and re-
turning cursor control to the computer.
COMPUTER DISPLAYS INC., Wal-
tham, Mass. For information:
CIRCLE 519 ON READER CARD

ultrafilm system

“Ultrafilm” is a storage medium like
microfilm, only more so. For instance,
the manufacturer of the systems that
make and use the film claims a reduc-
tion range of better than 150-250X
and gives the following comparisons:
one six-inch strip of ultrafilm recorded
at a 210X reduction will contain the
same amount of information as 60 feet

of standard 16mm microfilm, or 2,000

% x 11 pages, or one full 2,400 foot
reel of mag tape recorded with 500
character blocks using .75-inch inter-
record gaps, or 33 cosati microfiche,
or two IBM 1316 disc packs recorded
at 75% of their 7,250,000-character
capacity.

To read the film, once recorded, the
manufacturer markets the »aINDEX/
350 Automatic Reader. The 350 is
called automatic because, once the
film strip is inserted in the reader,
any page image can be accessed ran-
domly in an average of 3 sec through
the built-on 10-key keyboard. Sequen-
tial access times are less than 1.0 sec.
Ten ultrastrips are stored internally at

one time in the MINDEX/370 Reader;
six times as many may be stored op-
tionally. Both use a 12 x 12 inch
screen to display the filmed images,
and can also have an optional 12 x 12 .
crt with a computer interface for com-
paring filmed records with storage and
for changing filmed records. An elec-
trostatic printer (10 sec print time) is
listed as an option, as are custom key-
boards and numeric position readout
for giving the digital address of a rec-
ord to be accessed.

Of course, it takes more than a read-
er to use the medium. A “primary cam-
era” is included for bringing the
images down to as much as a 35X re-
duction; it is capable of producing 200-
400 records per hour.(records of 8% x
11 images). A “final camera” is in-
cluded for further reducing the images
on the 35 mm film; it produces .5 mas-
ters per hour (which does not sound
like much until it is translated to its
1,000 page equivalent). A continuous
film processor and a contact printer
make up the rest of the system; each is
rated at producing 1,200 ultrastrips
per hour.

In the final figuring, it costs $1,790
for each M350, the ultrafilm reader
with a single-strip capacity (2K rec-
ords), $2,385 for each M370 reader
(with 20K records stored internally),
and $3,635 for each M370 with a
120K storage capacity. The film pro-
cessors and cameras are leased—com-
plete with a full-time on-line systems
engineer—for $10,000/mo. MICRO-
FORM DATA SYSTEMS, INC,, Palo
Alto, Calif. For information:
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2-megabit disc

Two million bits of storage are packed
at a density of 1,000 bpi on 64 tracks
of the model 7064 Disc File Memory
System. Access time for the resultant
memory is 16.5 msec, and the cost is
listed at less than 3o¢ per bit. Heads
are fixed and aligned one per track;

each track’s storage runs to 37,360 (a
strange number). A non-contact prin-
ciple, based on moving the disc to the
head, is used for starting and stopping
so that impact dents should not be a
problem. The 7064’s transfer rate is
given as 1.2MC, and options include
two- and four-bit parallel transmission.
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The dimensions of the unit are 19 x 17
x 10% inches, and the price is $5,168.
INFORMATION STORAGE, INC,,
Detroit, Mich. For information:
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key-to-cassette

It seems strange that, in attacking the
same key-to-tape problem, the many,
many manufacturers of this equipment
do not develop solutions that are more
nearly similar. In producing an auto-
mobile, even Volkswagen of Germany
and Cadillac achieve products that are
alike in many respects. Key-to-tape
units all seem different. The CA 4000
keyboard recorder/verifier, for in-
stance, uses two mag tape cartridges
for original data entry or for verifica-
tion. While entering new data, one of
the cartridges contains program infor-
mation (up to four programs) regard-
ing fields to leave blank, information to
be duped into each record, etc., and
the other becomes the computer input
file. When verifying, the first cartridge
contains the original data tape and the
second contains the verified data.
(The verifier operator does not have
the advantage of the program tape.)

While keying original data a back-
lighted display identifies, by the inter-
section of two light bars, the last char-
acter keyed, in alpha. When verifying,
the same lights indicate the last char-
acter read on the input (original)

tape. Errors can be corrected by either
operator by hitting the backspace or
erase keys and rekeying the correct in-
formation. The tape is not actually
moved or erased, but an identifying
character is added for later decoding.
Additional panel indicators display
status messages such as ready, tape er-
ror, parity error (ascrr code is used),
operator error, etc. Each mag tape car-
tridge contains a pre-recorded timing
track along its 300-foot length of com-
puter grade tape. If the track cannot
be read, no character can be entered.
Correction procedure when this occurs
calls for forward spacing the tape and
leaving another identifying mark.

If the customer is really sure about
the input, or if, as in the case of sub-
scription data, verification is not neces-
sary, a model 2000 recorder is offered
which has only one cassette drive and
does not have the display panel which

shows the last character entered. The'

less complicated unit does have the
status lights for error conditions and
alerts, and errors sensed by the opera-
tor, or suspected, can be noted on the
tape by the same procedure—typing
“backspace” or “erase.”

A third unit, the model 6000 Con-
verter, is used to pool the data from
the cassettes onto %-inch mag tape.
Each full cassette of 40,000 characters
can be written onto the %-inch tape in
about three minutes. The resulting
computer-compatible tape can be read
on cither a 7- or 9-track drive. The se-
cret is that the information is recorded
onto only the middle tracks of the %-
inch tape in an octal code which must
be deciphered and formatted by a
software package on the host comput-
er. The computer is also given the re-
sponsibility of noting correction char-
acters and deleting bad characters and
records.

The 2000, 4000, and 6000 all use
odd recording techniques. In no case is
a read after write performed. Instead,
redundancy comes into play to achieve

reliability. The 2000 and 4000 direct
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Data
Conversions
at OCR prices

The only reference available
for the development and
evaluation of programming
documentation. This guide
contains 14 flexible models
spanning all documentation
needs from designing.a prod-
uct specification to writing a
generalized software manual

On.your next File Conversion, achieve the efficiency and
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ists custom design each conversion to assure you of con-
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New videotaped

- courses In
- data processing

~ solve 7 major

training problems

New learner-controlled Video

Assisted Instruction (VAI) ends the
boredom of most programmed
instruction. Video-taped lectures are
reinforced with clear text and tests.
Students can work singly or in
groups in available time and in any
handy space. Program adjusts to
individual learning speed. An
average student should complete a

course in less time than.in a
classroom. Some learn as much as
200% faster—and with higher
retention. ASI supplies tapes, texts,
tests, video player/recorder and
18” monitor. Makes possible
training employees from any
department for new data-processing
duties at low cost. For a free
demonstration, call or write.

1. The Boredom Problem
2. The Time Prbblem

3. The Cost Problem

4. The Speed Problem

5. The Retention Problem
6. The Space Problem

7. The Manpower Problem

A PARTIAL LIST OF
VAI COURSES

Computer Systems Fundamentals
Introduction to IBM System/360
COBOL

Report Program Generator
Assembler Language Coding
Introduction to DOS

Introduction to Operations
Research

Introduction to Simulation
Teleprocessing Systems Concepts
Mathematics for Management

Write for complete list and prices.

{
_AJVANCED SYSTEMS nooreonareo 1100 WEST NORTHWEST HIGHWAY, MOUNT PROSPECT, ILLINOIS (312) 394-3443
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entry units actually write each charac-
ter on tape three times (so it takes
120,000 characters to achieve the 40,-
000 character per cassette figure).
These three characters are compared
during the conversion process and the
result is written twice on the %-inch
tape. These, finally, are compared on
the host computer and one good char-
acter is retrieved.

Several attractive features are in-
cluded in the products. First, the cas-
settes; as mentioned, contain computer
grade tape. Second, the cassette drives
are reel-to-reel mechanisms developed
for digital recording, not converted
audio gear. Third, there is no record
length restriction even though the data
is formatted into 64-character blocks
during pooling.

The price for the 4000 is listed at
$3,425 ($70-80/mo.), for the 2000 at
$1,925 ($40-$50/mo.), and for the
pooler at $9,850 (with various lease-
per-use charges to make it easier for
the little guy). The software for the
host computer, 6K bytes of restricted
) . (and therefore - compatible) cosoL,
R R I T comes at no extra charge; no timing
REVOLUT'QNARY S e, figures for it have yet been compiled
EW-VAC TOR AL : ; but the speed “should” be around
IACNET S ¥ 3,300 char./sec. COMPUTER AC-
CESS SYSTEMS, Phoenix, Ariz. For
information:
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real paper products
An expanded line of Moore paper
products includes Perforator Tape in
eight different colors with special
printing or directionalized top arrows
on the edge of the tape in bold color
for threading correctness. Zero Defects
Oiled Perforator Tape is designed for
unusually severe demands and con-
tains an “additive” (not STP), said to
eliminate static at all speeds. Printout
rolls for teleprinters and accounting
machine rolls are also available in a
variety of colors. MOORE BUSINESS
FORMS, INC., Niagara Falls, N.Y.
For information: .
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crt/paper tape systems
~The Sanders 5700 Display/Tape
System features a crt terminal
which displays an exact replica of a
‘ source document and provides vis-
MTC-100 g : ual verification of all typed data be-
VAC-U-TORQ MAGNETIC fore it is punched on tape. Source
document formats, generated from a
pre-punched tape, appear on the
screen and can be filled-in by an
operator, tabbing from field to field

CIRCLE 82 ON READER CARD .
182 DATAMATION



What’s
new?

The high-speed
TSP-12 plotter
controller-only
$2,500

The new TSP-12 Plotter-Controller
is designed to reduce your initial
cost, your terminal time, and your
CPU time. Time-sharing enters a
new, fast, economical phase with
the TSP-12. Here is a Plotter-Con-
troller that curves and angles pen
or CRT display with a facility and
accuracy you once had to pay
more than twice the price to
achieve. Easy to use, simple to
plug in, the TSP-12 interfaces with
Teletypes or 2741 Terminals
equipped with 103 Series "Data-
phones,” 101C data sets or
acoustical couplers. Sub-routines
ready to go in FORTRAN and
BASIC. Ask us — we'll show you
how to share computer time fast,
frequently and for far less.

T]|H[P] core.

TIME SHARE PERIPHERALS CORPORATION
Box 361, Wilton, Connecticut 06897 (203) 762-3348

CIRCLE 84 ON READER CARD

June 1969

until the record is complete. The
system includes an internal memory
which holds all data until verified,
and permits transmission to the pa-
per punch by depressing a single

button. Insertions, deletions, and
typeovers are performed via the
keyboard.

Two models are available. The
first, designated the Model 5708
Basic Paper Tape System, provides
for simultaneous inputs from up to
three crt terminals, each having a
dedicated paper tape reader for
data output to the display screen or
memory. Each crt terminal may also
output stored data to a single tape
punch shared among all displays. Pri-
ority is established by queuing. Tape
read and punch rates are 45 and 180
cps, respectively, and an 8 channel
ascu plus strobe format is used. The
second model, called the 5709 Ad-
vanced System, combines all basic fea-
tures of the 5708 plus multiple-punch
switching and integral code conversion
in an identical package size. Output
may be manually switched at each
crt terminal to any one of three
punches, using either 8 channel
ascit or 5 channel Baudot tapes.
Both 8 channel and 5 channel read-
ers and punches can be intermixed
in any combination for simulta-
neous operation. Model 5709 Sys-
tems may be configured with up to

12 crt terminals, each located up to .

1000 cable feet from the 5709 con-
trol unit. Output punches can be as
far as 50 cable feet. A typical 5708
with one control unit and three
1,024-character memory crt termi-
nals sells for $21,900 and rents for
$855/mo. Delivery requires 90 days
ARO. SANDERS ASSOCIATES,
INC,, Nashua, N.H. For information:
CIRCLE 524 ON READER CARD

crt terminal system

First product of year-old Computer
Consoles Inc. is the Model 520 Dis-
play/Keyboard and the Model 724
Control Unit which, together with
an optional printer, local storage
magnetic tape unit, and standard
magnetic tape, may be used as ei-
ther an independent information
handling unit or as a data terminal
system connected either locally or
remotely to a computer. The 520
Display has a 14-inch crt with 11.25
x 5.75 inch screen. Twelve lines of
80 characters provide 960 characters
per display. The detachable 520
Keyboard contains 26 alphabetic,
10 numeric, and 23 punctuation and
special function keys. A single or
continuous advance multidirection-
al cursor control provides operator
guidance during the inserting, shift-

family of
computers

COMPUTER AUTOMATION
ANNOUNCES FAMILY OF
COMPATIBLE COMPUTERS

Computer Automation has an-
nounced a family of four compatible

~computers including its two current

models. All four machines are
termed Programmed Digital Control-
lers but are in fact full-fledged
binary, parallel, control computers.
The company has placed heavy
emphasis on reliability, ease of pro-
gramming and memory efficiency.
Reliability is stressed since the com-
puters are designed for on-line
systems where down time can be
extremely costly. .

Since programming cost is some-
times greater than the hardware
purchase price, the company has
designed the machines for the pro-
grammer. Powerful, meaningful and
flexible instruction sets reduce the
programmer’s task to a minimum.

Core memory efficiency is mean-
ingful since about half the mainframe
cost is memory. All four machines
are organized to make maximum use
of core. Comparisons against other
mini-computers have shown the
Controllers require as little as half
the memory for the identical task. Of
the four machines, two are sixteen-
bit units and two are eight-bit units.
All units use identical peripheral
adapters interchangcably. Software
compatibility exists between the two
eight-bit units and between the two
sixteen-bit units. Mainframe prices
(4K core) start at $6,600 and go to
$13,000. Deliveries range from off-
the-shelf to 120 days.

7 1 '
>

(i

COMPUTER AUTOMATION, INC.
895 W. 16th St., Newport Beach, Calif. 92660
Telephone (714) 642-9630
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ing, or deleting of characters, lines,
or the entire display.

When the system functions as an
input unit, verification of keyboard
data entry is performed by entering
data a second time; this data is au-

tomatically compared with the first
and verified. For browsing magnetic
tape and handling long forms, a scroll
up/down feature is used. In addi-
tion to visual indications of opera-
tion, audible keyboard sounds in-
clude variable volume key stroke
sound and end of line warning tone,
with volume. control. The Model
724 Control Unit contains a 960
character buffer core storage and
logic for keyboard or data process-
ing facility instructions, and an ad-

ditional 240 character buffer for the
printer. For data communication, a
202C Data Set or equivalent may be
used. Transmission rate is 1,200
baud. Code is 7-level asci. The
optional paper printer operates at
15 cps with format control per-
formed by the display. The local
storage CCI 520 Digital Tape Unit
with a reel capacity of 280,000 char-
acters has a read/write rate of 1,600
cps with rewind speed of 40 inches
per second. The system is intended
for use with 360/30 or larger cpu’s,
but may be interfaced with equiva-
lent non-IBM mainframes. Price for
a basic system including just the
keyboard and crt is $10,090 plus
maintenance, or $252/mo. rental in-
cluding ‘maintenance. Delivery re-
quires four to six months. COM-
PUTER CONSOLES INC. East
Rochester, N.Y. For information:
CIRCLE 525 ON READER CARD

on-line/off-line digitizer

Computer art, like computer-cre-
ated music, may never come into
vogue, but if it does the counterfeit-
ers will have a field day with the
Grafacon 2020. An operator with a
pen-like stylus can trace a drawing

over the 20 x 20-inch drawing sur-
face and transmit coordinate data to
a computer or to a peripheral inter-
face at a rate of 4,500 points/sec-
ond, and speed is important when
you are trying to turn out several
“originals” overnight. The 2020 uses
a builtin 1024 x 1024 matrix that
provides resolutions of 50 lines/

inch. The device’s output register
contains 10 bits of X data and 10 of
Y, and also three control bits, in-
cluding a data-ready bit, an “old
value” bit (which is used in detect-
ing when not to send data so that
garbage is not transmitted when the
pen is laid down or moved acciden-
tally), and a pen-up/pen-down in-
dicator.

In addition to sketching, the 2020
can be used to compose or edit text

360/40H

ON A SITE

0S,DO0Ss, COS
Systems

ON |
LINE

SDS 940

_ BASIC (EXT), FORTRAN /v,
CAL, QED, TAP,DDT

A multifunction problem solving organization

PZNN] OATA NETWORK

CORPORATION
460 Twelfth Avenue, New York, N.Y. (212) 594-2500

Computer Access For Industry
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BATCH

Cobol, Fortran,
PL/1,RPG, GPSS

TIME SHARING

ing top dollar?

GE 420

gear nowl!

AAMCO°TALKS DOLLARS AND SENSE
TO EXPERIENCED EDP MEN

With all that work you put in and all the problems you
face one thing just doesn’t figure. Why aren’t you draw-

Just for the record, top dollar means $20,000-$30,000-
$50,000 annually for owners of AAMCO Transmission
Centers from coast to coast. No automotive ability re-
quired. But you must have a good head for business
and the burning: ambition to make the kind of real
money you’re worth. The world’s largest chain of fran-
chised transmission centers takes care of the rest.

Get the full story now. Send for AAMCO’s free il-
lustrated Prosperity Plan. Put your years into high

Write us right away or call collect 215-265-6000.

AAMCO Transmissions
Department N6

651 Allendale Road

King of Prussia, Pa. 19406

CIRCLE 85 ON READER CARD
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(no keyboard is provided, but a por-
tion of the tablet can be dedicated
to sensing impulses for translation
to characters or symbols), and to
control data entry and processing.
Options include a tilt-top table fea-
ture (add $1,000) and a Tektronix
model 611 storage crt (add $9,900
including interfacing). The base
price for the system before options
is $12,500. Its manufacturers claim
that there is no competitive model
marketed since others” (such as Cal-
ma’s unit) are not interactive.
BOLT BERANEK AND NEW-
MAN INC., Santa Ana, Calif. For
information:
CIRCLE 526 ON READER CARD

personal i.d. unit

The Identimat 2000 may be the an-
swer to positive personal identifica-
tion, provided youve got at least
one reasonably intact hand. It's a
box containing some electronics
which the. developers won’t talk
about because their patents are only
applied for. An individual seeking
to verify his identity merely inserts
a card into the Identimat, then
places his hand in a second slot,
and—prestol—his identity is estab-

lished in a fraction of a second. The
card used is the size of a standard
credit card and may employ punched
holes, magnetic marks, or characters
for optical recognition. No internal

memory is used; identification is estab-
lished by comparison of information on
the card and recognition of “hand ge-
ometry.” An individual is issued a card
through operation of the Identimat in
a “punch mode”: a blank card and a
hand are inserted, and the card is
punched in approximately seven

seconds. “Four characteristics” of
the hand are measured, resulting in
“99% effectiveness” in establishing
a unique identity. The Identimat
may be used as a stand-alone unit,
as an off-line recording system using
magnetic tape, as an on-line termi-
nal, or for “point of sale” applica-
tions, such as cash registers and
vending machines. )

The device is currently being field
tested at the Institute of Living,
Hartford, Conn., in conjunction
with the TravCom hospital infor-
mation system. The Identimat is in-
terfaced with terminals so that a
user must establish his identity be-
fore accessing information, and a
record is made of the identity of the
user. Another Identimat is being
tested in a Michigan hospital which
uses the unit to control the lock on a
narcotics supply, preventing unau-
thorized entrance. Price of a single,
stand-alone Identimat is currently
about $4,000, but this is expected to
be reduced to about $1,000 even-
tually. Delivery time is three to four
months. Prices are higher for units
requiring interfaces, which will be
supplied as part of the system. IDEN-
TIMATION CORP., Northvale, N.J.
For information:

CIRCLE 527 ON READER CARD

Ann Arbor control in parts plant. . »

ANY ARBOR COMPUTER

415 W. HURON STREET /- ANN ARBOR, MICHIGAN

chure.

We make
computers
make things
happen

Maybe you want to control equipment, or
control a process, or inspect and test. Or per-
haps you want to acquire and evaluate data.
We make computers make things happen. Make
things happen to reduce your operating costs.

Tell us about your ideas. We'll work with
you to determine the feasibility of using a com-
puter for control. In addition to hardware, we
can supply all the software required. One source
for the whole package.

Want more input? Send for our 8-page bro-

a subsidiary of the
JERVIS B. WEBB COVIPANY

June 1969
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360 telecommunications

Sales on rocket engines are down right
now, so Aerojet-General has begun to
market some of ‘the software tools de-
veloped for its own use. One of these
is TELcoMm 1, a 360 communications
system which provides remote services
using any combination of IBM-sup-
ported terminal devices. TELcOoM 1
provides remote inquiry to stored data
files, data distribution between termi-
nals ‘and the central computer, desk
calculating and message exchange be-
tween terminals. A common interface
automatically compensates for differ-
ences in terminals; and the terminals
can be tested on-line if desired. Other
features include the ability to termi-
nate remote services without the loss
of in-process data, automatic polling
for multi-terminal drops on a single
line, automatically recorded terminal
traffic statistics, and a broadcast mode
for message trausmission. Data banks
are accessed through a directory when
the proper terminal numbers and/or
passwords are given. A check of secu-
rity requirements for the data is auto-
matic. '

TELCOM 1 is designed for operation
with OS/360 MFT, MFT II, or MVT.
A single partition is used under MFT.
Core residence requirements call for
65K bytes. Maximum efficiency is
claimed through the use of reentrant
programming, unique data manage-
ment techniques and controlled buffer
pools. Written in Assembly Language,
the system requires direct access stor-
age devices, a card reader, and IBM
2740, 1050, and/or 2260 terminals.
The price is $37,500 installed, but
component packages are available sep-
arately. AEROJET-GENERAL CORP.,
Sacramento, Calif. For information:

CIRCLE 533 ON READER CARD

fund accounting

c/craS, a Common and Collective
Fund Accounting System for banks, is
available in several pL/1 and cosoL
versions for 65K 360’s under DOS or
OS. The software performs mainte-
nance of participant ledgers, fund as-
sets, income accrual, and units trans-
fer and valuation, in addition to pro-
viding an accumulation of tax cost
and tax cost adjustment data. It per-
mits a multiple number of funds to be
processed using only two files, re-

186

moves the need to manually maintain
participant ledgers, and prepares
schedules of capital transactions for
the Internal Revenue 'Service. The
package sells for $14,000, complete
with documentation and one man-
month of technical support, permit-
ting modification of the system for use
with the individual bank’s coding
structure. WELLINGTON SYSTEMS
INC.,, New York, N.Y. For informa-
tion:
CIRCLE 534 ON READER CARD

bug-killer

Once a programmer has finished de-
signing and coding a program, it is
difficult for him to become completely
objective long enough to test out all
possible cases and data conditions
that the program may encounter. Of-
ten it is intelligent to have a second
programmer, or the user, begin testing
the program case by case. Testing of
any kind is time-consuming and sub-
jective, and it is no surprise to have a
“fully-checked-out” program hang up
unexpectedly one night after many
months of smooth operation because
no one had checked what would hap-

pen if one of the parameters went to
zero. In some instances the program is
so well trusted that machine mainte-
nance is called for rather than a pro-
grammer.

FILEMAKE is designed to help in
checking out a “finished” program by
generating a file of data cases as com-
plete as is desired. Since the program
is given the unstimulating task of gen-
erating the data, there is less likeli-
hood of one case not being tried. The
input to FILEMAKE would include a
definition of input variables and a
range of values for each; the file gen-
erator figures out the permutations.

Compatible with ForTRAN, coBoOL,
PL/1, or Assembly Language under
pos/os (releases 14 and above), the
program requires 24K bytes of storage
on a model 30 or larger 360. Its
$1,250 price includes installation and
one year’s maintenance. SYNERGIS-
TIC SOFTWARE SYSTEMS, INC,,
Houston, Texas. For information:

CIRCLE 535 ON READER CARD

schematic drafting
After giving this software package a
description of an electronic circuit, a
user can request five kinds of output,
two printouts and three plots. The
printouts consist of a parts listing and
a parts count report. The graphics con-
sist of a schematic diagram, a logic
diagram (for digital logic circuits),
and an interconnection schematic,
and are produced on CalComp plot-
ters or CalComp command language-
compatible gear.

The program uses a specialized in-

DAILY BLURB

AUNT TANE'S AGONY COLUMN \
g

“"We've identified ‘Confused of Manhattan,’
chief. It's from a computer on Wall Street.”

- BURGESS

©DATAMATION®
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The UNIVERSAL NCP is a modular,

the revolutionary

niversal

(Network Control Processor)

o ltis ready now for TURNKEY

front-end communications system
that controls and directs the inter-

change of data between remote

terminals and your central proc-

installation.

e It sells or leases for just about
half the price of comparable

essor. But, unlike similar devices:

e Itisa TOTAL system including all
necessary hardware and software
—it doesn’t requite add-ons or

systems.
e And it has more features and
flexibility.
This is why we say:
“The UNIVERSAL NCP is the front
end that’s way out front!"

further programming.

The Competibility Gap

Compare the major operational features of the UNIVERSAL NCP
with those of the other leading communications front-end (Brand “‘C"").

BRAND “C”

Designed for use with the IBM
360/50/65/85 and the LJNIVAC 1108.

A hardware-oriented ‘'basic’’ system,
they refer to special software and
jury-rigged systems.

Takes the load off your central
processor, and can increase its
available capacity by 25% to 50%.

Can interface with most remdte
terminals.

Can handle 64 *‘all speed” channels
and can be expanded up to 2048
low speed lines.

Is available now, ready to install with
all basic software.

Storage—not stated in advertising nor
shown in photos.

Provides line service at speeds from
2,000 bits per second to 230,400
bits per second.

UNIVERSAL NCP

NCP operates with all IBM 360's from
/30 up, plus the UNIVAC 1107 and
1108.

The NCP uses a software approach
to provide a ‘‘total’’ system that is
ready for turnkey installation.

NCP does the same thing, and can
increase the computer's capacity by
up to 90%.

NCP will handle virtually all terminals
... atno extra charge to the user.

So can the NCP, but it can handle up to
4096 low speed lines if required . . . and
we provide the software to back it up.

NCP is deliverable in 90-120 days. It

is a total system including a/l hardware
and all software so the user doesn't
have to write programs to make it work.
Just plug it in and go.

NCP provides disc storage in
increments of 6 million bits (included
with the system).

NCP starts at 110 bits per second and
goes up to 230,400 bits per second . . .
or even faster should the user need it.

CIRCLE 88 ON READER CARD

THERE'S ALOT MORE TO THE
STORY, TOO. Like how the
UNIVERSAL NCP frees your
computer from many costly
overhead functions ... how it

. reduces the number of system

interrupts by as much as 250:1
... reduces the cost perinput
line by as muchas47% ...and
saves you plenty of time and
money in communications line
handling.

Look at it this way: other devices
may Kiss your computer . .. but
the UNIVERSAL NCP marries it
and saves you up to $63,000 a
yearin joint returns!

For the whole story please
write or call:

UNIVERSAL
SYSTEMS 2

4733 Bethesda Avenue,
Washington, D.C. 20014
Phone: (301) 652-2136
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put language, which is much like APT
or PAL, to enter the circuit geometry.
The vendor claims that users find this
language even simpler than the other
two. The programs for deciphering the
input language and producing the
plot and print commands are written
in FORTRAN 1v and require about 20K
of core for residence. Capabilities in-
clude changing scales, but clipping or
sectoring (limiting the amount of a
large picture which is to be shown in
a particular drawing) must be done
by editing the input. Using a larger
machine, such as the Univac 1108 or
GE 635, a “C” size schematic contain-
ing 70-90 components can be gener-
ated (written onto tape) in about 40
seconds, reportedly.

The package can be purchased for
$30,000 or leased at $800/mo. with
50% of the rental going toward an
eventual purchase, if desired. A 90-
day contract is required. Plotting ser-
vices are also being provided to Los
Angeles firms using the suppliers sys-
tem. TECHNICAL OPERATIONS,
INC., Los Angeles. For information:

CIRCLE 536 ON READER CARD

message switching
Communications Administrative Mes-
sage Program services the store-and-
forward requirements of a multi-station
Teletype network. The package oper-
ates on a 360/30 or larger system with
minimum 32K memory with disc. It is
also available in adaptations for Spec-
tra 70/35 and other similar size com-
puters. CAMP maintains control of the
network and performs various checks
to prevent message loss or duplication.
Complete header analysis is provided,
including error message generation
when an invalid header is received.
Various supervisory controls and stat-
istical data analysis capabilities are
also provided. The system permits
spooling operations to be performed
simultaneously with message switch-
ing. Prices start at $30,000. FAIM IN-
FORMATION SERVICES INC., New
York, N.Y. For information:
CIRCLE 537 ON READER CARD

file management system .
This 25-man division of Republic

Corp., which describes itself as an ap-
plications programming house, offers
an- assembly language data manage-
ment system called Fast 1. The prod-
uct is ‘actually one package, not a
series of versions for different machines,
but is made available in a variety of

DATAMATION
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assembly languages. The vendor has
created what amounts to an assembler
translator  (assembler  assembler?)
which it uses to convert its software
system, written in English-like state-
ments, to the assembly language of the
customer’s computer. The basic version
of Fast 1 has so far been implemented
on a Honeywell 200, Burroughs 2500,
and several 360 models.

FasT 1 provides facilities for creat-
ing and maintaining data banks, mod-
ifying and updating them, and ex-

tracting data from them for analysis or .

for reporting. Sort routines and report
generators can be included in the
offering, along with handles for incor-
porating the vcLa Bio-Med statistics
routines or the customer’s own analy-
sis programs. The “utility” portion of
FasT 1 is priced at $4,000; a full-
blown version could run as much as
$10,000. The utility package requires a
32K byte machine; the version which
incorporates the wucLa programs—
available without charge from the
university—requires a 128K byte
configuration. SYSCOM, Manhattan
Beach, Calif. For information:
" CIRCLE 538 ON READER CARD

typewriter plotting

Students are gaining a reputation for
being rough on just about everything.
Perhaps that is why this vendor chose
to have its program package and self-
teaching routines tested by under-
graduates at the Computing Center of
the University of San Francisco. Ap-
parently the package withstood the
testing, because it is now being mar-
keted to IBM 1130 users who would
like a typewriter plotting capability.
Called the TpLOT System, the
rFORTRAN-callable package includes
about 6,500 words of assembled code,
3,000 words of which are core resi-
dent.

A special typewriter element is in-
cluded in the purchase price. The
“golf-ball” contains enough variably-
positioned X’s, dots and grid line ele-
ments to produce a plot accurate in
both the horizontal and vertical com-
ponents to 1/30-inch. With . these
plotting elements and a two-color rib-
bon, several parameters can be differ-
entiated on the same axes. The 7% X
10-inch plots are produced at full
typewriter speed (about 15 cps for
typing, but faster overall due to the
tabs) for a randomly-ordered data set
of up to 1,000 values. The ability to
plot randomly-oriented data rapidly is
expected to make the product look
good to statisticians. Purchase price

June 1969

for TpLot, including documentation
and self-training programs, is less than
$1,000. TPLOT CORP., San Rafael,
Calif. For information:

CIRCLE 539 ON READER CARD

installment loan

FILs, the First National City Bank of
Boston Installment Loan System, pro-
vides a complete installment loan ac-
counting service for a bank and its
correspondents. It requires a 360/30
with 65K core and minimum of four
tapes or discs, and is written in
coBoL. The system provides up-to-date
payoff amounts for each loan, up to 99
different loan type classifications, in-
direct loan reporting, management
statistics, and automatic closure of
small balances. To accommodate the
desires of correspondent banks, the
program incorporates several accrual
methods, various check-digit calcula-
tion procedures, option codes for the
selection of reports, and flexibility of
scheduling late notices and late
charge assessments. The primary re-
port, called the Consumer Credit Ref-
erence Listing, contains the current
balances, payoff amount, and other
pertinent information for each account.
Every week this reference listing (or
trial balance) lists every loan. In addi-
tion, a cumulative listing reflecting
those accounts which have had activ-
ity during the week is provided daily. A
complete set of additional reports is
also available, including such items as
auditors’ notices and loan index cards.
A total of fourteen standard and four-
teen optional reports are produced.
The program was developed by the
First National Bank of Boston for its
own use, and is being marketed by
CULLINANE CORP., Boston, Mass.
For information;:

CIRCLE 540 ON READER CARD

circuit analysis/plotting

Non-linear DC and non-linear tran-
sient circuit analyses can be per-
formed with NET-1, producing plotted

. as well as printed output. The program

is an outgrowth of the NET-1 Network
Analysis and SOP (Solution Output
Processor) programs developed origi-
nally by Los Alamos Scientific Labora-
tory, but contains many alterations, in-
cluding modification of the DC
convergence procedure, the addition of
automatic tape error recovery, and the
removal of restrictions on transistor
beta variation with current. The pro-
gram uses double-precision arithmetic
and can handle resistors, capacitors,
inductors, mutual inductances, transis-
tors, diodes, DC sources, signal
sources, and combinations of these

Turn the
Peopieware

probiem into
an opportunity
...Wilh a

GOMPUTER
ENVIRONMENTS
GENTER
Franchise

A CEC Franchise is unique.
It's an ‘“open-ended’’ agree-
ment that makes it possible to
market other needed comput-
er-related services in addition
to computer career training.
Better yet, the franchise offer
comes from a firm with a thor-
oughly proven record of suc-
cess and an unimpeachable
reputation for professional-
ism and knowhow . . . not
only in computer education
but in all areas of electronic
data processing (time-sharing
services, software, applica-
tions, management seminars,
others). Best of all, CEC pro-
vides continuing assistance
in successful school-operat-
ing methods ... and the in-
dustry’s best, most dynamic
curriculum. Write today for
details on how you can turn
the computer education prob-
lem into an opportunity.

Frederick D. Bartlett
Director of Franchising

123) COMPUTER

4a8| ENVIRONMENTS
CORPORATION
Hanover, N.H. 03755
Tel. (603) 643-4655

a TIME SHARE company
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WILSEN JONES“DATA-CENTERTIOLDS
UP T0 100 BWVLOK POST BINDERS...
OVER 50,000°“THR” STIEETS.d.

[ 12 SOFT. OF FLOOR SPACE.

Mobile “’Data-Rack”’
and Binders not
included in price
of “"Data-Center.”’
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Here — for the first time — is a method of holding a
large volume of actively used data processing reports,
documentation, input/output and other EDP material
in easy-to-find, easy-to-retrieve fashion.

13 compartments for suspending binders, *'Data-
Slings,”” documentation envelopes, and card trays at
convenient height. Upper compartments slide later-
ally. A slight touch of the hand brings every record or
report into view for quick identification and removal.

With Wilson Jones "'Data-Centers’’ and roll-around
““Data-Racks,”” you can organize a central data library
from which reports can be withdrawn and transport-
ed to accounting, sales, production departments with
a minimum of wear and tear to binders and printouts.

Wilson Jones “Data-Centers’’ put your office space to
use with unmatched economy. Stand them against
walls or set them up back-to-back. No drawers to
pull-out, minimum aisle space needed. Expensive
hard-cover nylon post binders required by conven-
tional book shelves are replaced with specially pre-
pared inexpensive pressboard or vinyl binders.

60’ high, 21-3/8" deep, 71" wide. Sturdy steel struc-
ture. Styled in desert sage and tan.
Priced less than conventional files of comparable ca-

pacity. $349.95. Ask your office products or ‘‘tab"
supply dealer for more information; or mail coupon.

WILSON JONES “DATA-CENTERS"”
Are Designed to Hold These EDP Accessories

Nylon Post Binders Pressboard or vinyl, with burst or
unburst sheets. 14-7/8"'x 11" or smaller.

Input/Output, Programmers Suppliés Program Verifi-
cation Qrganizers and Documentation Binders, Verifi-
cation Envelopes. Punch cards in steel trays.

NEW “Data-Slings” for bound or unbound printouts;.
related source documents and other material in proce-
dure and console manuals, shown below.

WILSON JONES
6150 Touhy Avenue
Chicago, llinois 60648 Dept.D-69

Please send me complete information on the new
“Data-Center, "' Stock No. 24-72.

Name Title
Company

Address

City State Zip

I ——

WILSON JONES

Inventor of the Nylon Post Binder ® A Division of Swmglme Inc.
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The only impact printer that

gives our opﬂcal prmters a

run for the
money.

Litton Datalog’s MC 2400 — the 40 line a second,
state-of-the-art printer.

Here’s the first impact printer that
approaches our fiber optics print-
ers in speed, reliability and state-
of-the-art design. Engineered to
be uncomplicated, the solid state
MC 2400 offers up to 40 lines per
second, 16 column capacity, truly
asynchronous operation, single
shaft simplicity, and electronically

CIRCLE 92 ON READER CARD

controlled hammers that actuate
in microseconds.

It's the only third-generation
impact printer. Find out about it
today; call Datalog Division of
Litton Industries, 343 Sansome
Street, San Francisco, 94104.
(415) 397-2813.

DATALOG DIVISION

LITTON INDUSTRIES

New Issue

This announcement appears for purposes of record only.
These shares were sold privately.

148,890 Shares

eMVERIEAqions

| Capital Stock

(Par Value $1)

GLORE FORGAN, WM. R. STAATS INC.

‘puters.
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elements. NET-1 operates on the IBM
7094, 360/65 or /67 with 7094 emu-
lation, and on the Standard Computer
Corp. IC6000. Output plots are com-
patible with the Stromberg-Data-
graphiX 4020,

An object tape of the program, a
test case, a semiconductor library
tape, users manuals, loader cards and
pre-punched subdecks will run the
customer $2,300. These materials will
be maintained for one year. Flow-
charts and annotated symbolic tapes
are available as options for $200 and
$700, respectively. NET-1 contains
about 39,000 lines of FAP coding.
DESIGN AUTOMATION, INC,
Lexington, Mass. For information:

CIRCLE 541 ON READER CARD

payroll

MASCHECK is designed to operate on a
360 model 25 or larger to process
payroll for multi-plant, multi-state
companies. Federal, state, and local
taxes are calculated; standard deduc-
tions and labor distributions are con-
sidered. Installation of the 32K coboL
package and documentation are in-
cluded in the “under $10,000” price
tag. MASTECH COMPUTER SYS-
TEMS, INC., Chicago, Ill. For in-
formation:

CIRCLE 542 ON READER CARD

automatic documentor

The name “autopoc” has been used
before for documentation programs
(by IBM in some form?) but this
program offering is only distantly re-
lated to older packages. In its present
form, auToDpOC processes coBOL source
decks to generate: a logic chart, a
detailed flowchart, a special reference
list, procedure reference list, data ref-

-erence list, error list, source program

list, report layout (a dummy report),
record layout, and a cover page. Writ-
ten in about 8,000 coBoL statements,
AUTODOC is segmented to operate on a
32K IBM 360 running under DOS.
Versions are available for most com-
Input decks can be stacked
and the program run under a parti-
tioned mode, if desired. If all options
were excercised, the program would
process about 250 statements per min-
ute on a 360/40 under DOS.

A second version of the program
will be available shortly for processing
rFORTRAN decks; plans also include
versions for BAL, PL/1, and EASY-CODER.
A three-year lease is offered for $4,800,
a price which includes a management
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orientation session, a training program
(for operators and programmers), and
maintenance (“emergency” mainte-
nance for accommodating new user
needs, and “normal” maintenance for
system updates). COMPUTER TIME-
SHARING CORP., Palo Alto, Calif.
For information:
CIRCLE 543 ON READER CARD

accounts payable

The Delta Accounts Payable System is
being marketed to commercial service
bureaus, and consists of 22 programs
and sorts written in cosor, designed
for operation on a 360/30 or larger,
either in disc or tape configuration.
The system accommodates the ac-
counting needs of many different
businesses, and automatically calcu-
lates due dates, discount amounts, and
net amounts for each invoice, based
on prompt payment terms offered by
individual vendors. The package also
features data entry at one point only,
automatic reconciliation of bank state-
ments, multiple-division or multiple
company processing, and a uniform
set of 12 reports, using the same for-
mat and heading. Cost is $15,000.
DELTA DATA SYSTEMS INC,, Col-
lege Park, Md. For information: ’

CIRCLE 544 ON READER CARD

debugging

The first of three related software
packages is called xBuG. It is a console
debugging utility program that en-
ables users to debug 360 assembly
language programs on-line. The pack-
age runs on any DOS configuration.
By typing in commands at execution

time, the user can create breakpoints, .

interrogate registers and core loca-
tions, change register and memory
contents and alter program flow. xBuG
interrupts cancel routines to transfer
control back to the user on program
checks. Price is $1,000, with duplicate
programs at a reduced rate. Next
comes COREX, a correction package for
360 DOS, which is linked via the
corex Macro called at the beginning
of the problem program. At run time,
corex takes any number of correction
cards from the job stream and makes
the changes to the core image. Hope-
fully, corex can enable users to sub-
stantially reduce machine time when
doing assemblies and compiles. At
$100, it might be worth a try. And
finally we have super; a call to the
suPER package allows a user program
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to enter supervisor state and make
alterations to the supervisor. The
package runs on 360 DOS, too, of
course. It is useful on storage pro-
tected systems where the user is pro-
hibited from storing in lower core,
adding new supervisory calls, etc.
Cost is $250. MANDATE SYSTEMS
INC., New York, N.Y. For informa-
tion: '
CIRCLE 545 ON READER CARD

contractor’s systems

General trades contractors can access
three related programs through a spe-
cialized service bureau installation in
Milwaukee. Services are provided

~ over dial-up lines to customers as far

as California, and New York users can
dial-up on toll-free lines. The three
programs involved, COLOR, CONTROL,
and ESTIMAT, are resident on a Bur-
rough’s 5500, on which they use about
19K. As the names imply ESTIMAT is
designed to help in bidding jobs and
conTRrOL is used in production control
and cost evaluation. coLor is used for
production planning. coLor and CON-
TROL can be used by any contrac-
tor without modification, but ESTIMAT
must be tailored to reflect each user’s
construction costs.

Processing is performed in a remote
batch mode from user inputs and user
files. Key outputs are returned via tty,
and the bulk of the printout is done
on a line printer overnight and re-
turned by mail. One pre-tailored
ESTIMAT package, for painting con-
tractors, can perform the estimating
processing for a $150,000 job for
about $10 of cpu time. Customers pay
$100/mo. for access to the programs,
18¢/sec for cpu time, and $15/hour
for connect time. Terminal costs and
line charges are the responsibility
of the user. Training seminars are
provided. CONSTRUCTION COM-
PUTER CONTROL CORP., Milwau-
kee, Wis. For information:
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360 report generator

FORMAT I is a one-pass data retrieval
and report generator consisting of four
programs written in cosoL Level F
and one in 360 Assembly Language
(called in for efficiency during data
movement). Particularly adaptable to
processing large data files of character-
oriented information, such as person-
nel, inventory, and population files,
the programs can be tailored to a user
application. To use FORMAT 1, first the
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There is! ISC has their CI-12 communica-
tions interface. Provides communications
over standard telephone lines with remote

teletypes, uses standard Data Sets . Has full

or half duplex capability plus the distinct
advantage of Auto-Dialing.

Worried about software?! ISC can pro-
vide an economical package to fit right
into your IBM 1800 TSX system.

THERE MUST BE
A BETTER WAY TO

COMMUNICATE WITH

MY 1800!
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If you need several lines and can man-
age without Auto-Dialing, then ISC has
their CI-15 Multiplexer. Comes in four
line groups and up to 16 lines may be
added to your 1800.

Call or write for more information.

If you need communications equipment
-but do not have an 1800, then call us about
your problem.

DATATROL INC.

Datatrol Inc.

Post Office Box 1999

Acton, Massachusetts 01720
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This is our second ad,
the one where we
tell you how all the really big guys
bought our service—
and why '
they think
it’s great.

" And they did buy it, too.
Really big guys like:

v ' DuPont, Colt Industries, GE,
. ITT, University of Illinois, Monsanto, IBM, Western Union,

‘Ernst & Ernst, National Dairies, Wyeth Labs, Celanese, Bailey Meter,
Shell, University of West Virginia, Honeywell, Home Insurance,
Auerbach, NBC, AVCO, Sikorsky. The City of Long Beach California,
Arthur Anderson, United Methodist Church, Western Electric,

U.S. Department of Defense, Mitre, Etc., Etc.

But frankly, we haven’t gotten a lot of “your guide is
wonderful because: " letters. Just a lot of checks. So we'll tell you why
we think they spent $135.00 for SOFTWARE PACKAGES:

AN ENCYCLOPEDIC GUIDE® and the first year’s quarterly
update service.

We think they wanted to find out just who has what in the
exploding, third- generatlon software package market. We think they
wanted to avoid expensive, in-house duplication of existing
proprietary software. And we think they wanted a continually current,
single reference source of commercial application and system
package opportunities prepared by an organization not affiliated
with any vendor.

Because of all this busy-work the guide can also do for you,
maybe the best reason for you to buy it...is that you're not one of the
really big guys...yet.

system interaction corporation
8 West 40th Street, New York, N. Y. 10018

Software Information Services
(Phone: 212-279-3847)
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data elements, and their location and
size within records, are defined. The
desired reports are described (the
vendor claims that the most complex
report can be defined within two
hours) by listing sort fields, excluded
records, page format instructions, tal-
lies, etc. The defined reports are re-
quested by calling out their report
number.

The package requires an IBM
360/40 operating under OS with
128K bytes of core, three tape or disc
units, a card reader and printer. Any
number of data files may be defined as
sources, and up to 20 data elements
may be displayed in the reports. With
the Level O program five data ele-
ments may be used in sorting, or to
specify the range for record inclusion
or exclusion. Five reports may be spe-
cified in a single run; and up to 20
literal equivalences may be used. All
of these limits can be exceeded by
going to another level of the package
program. Level O sells for $9,000 in-
stalled; Level I, with extended capa-
bilities, goes for $12,750. AEROJET-
GENERAL CORP., Sacramento, Calif.
For information:
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program policeman

Compumeter generates daily reports
indicating type and name of each pro-
gram run, number of times run, and
length of time used per program. The
system lists and summarizes each op-
erator’s productivity, and ascertains
time required to debug a specific pro-
gram. All that’s required is entering a
standard call card as part of the pro-
gram. Printed weekly, monthly, and
annual summaries show how the com-
puter is being used or misused. Com-
pumeter can be run on any IBM 360,

DOS or OS. Prices are Model Number .

multiplied by 100, ie., 360/25,
$2,500, 360/30, $3,000, etc. Installa-
tion is accomplished in a day by one
of the developer’s analysts on site.
Separate - maintenance contracts are
available. It’'s the first product of
COMPUTYNE, INC., Deer Park,
N.Y. For information:
CIRCLE 548 ON READER CARD

subscription fulfillment

Two subscription fulfillment packages
are aimed at BPA and ABC maga-
zines, respectively. The BPA package
is intended to reduce costs by elimi-
nating manual handling of new or-
ders, renewals, classifications, address
changes, etc. It also provides statisti-
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cal analysis of readership. Price is
$4,000. The second package, for ABC
publications, includes five programs,
handling such tasks as label printing,
notice printing, file maintenance,
credit subscriptions, multiple copies,
etc. Price is $6,000. Both packages
run on IBM 1401 or 360 cpu’s with
minimum 12K core, four tape drives,
card reader, punch, and printer.
COMPUTEROLOGY INC., New
York, N.Y. For information:
CIRCLE 549 ON READER CARD

precompiler

DETRAN is a decision table translator
which utilizes limited entry decision
tables. It is a hardware-independent
precompiler that produces cosoL pro-
grams and is adaptable for other lan-
guages. The package uncovers and
resolves incomplete logic, eliminates
redundant interrogations, and gener-
ates programs having the fewest steps
necessary to arrive at a decision.
DETRAN requires as little as 32K core
and is said to produce programs re-
quiring “substantially less” coding
than other decision table translators.
Price is $15,000 for single installa-

tions, with reduction for multiple use.
INFORMATION INDUSTRIES INC,,
Wayne, Pa. For information.
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purchasing system

Purchasing Action and Control Sys-
tem is an information system with
report generating capabilities, de-
signed to facilitate planning, control,
and action. Daily and weekly pur-
chase order reports generated by the
PACS system can be used by buyers to
keep abreast of the status of all open
orders. The system can also be used to
produce open material commitment
reports, material order status inquiry
reports, and material performance re-
ports. pacs is designed for use on
360/30 or larger computers with min-
imum 16K core, and can be adapted
to similar non-IBM machines. It is
sold as a “customized” system rather
than a rigid “package.” It is also suffi-
ciently modular so that component
parts may be purchased rather than a
total system. Price for the system
ranges from $20,000 to $30,000 plus
implementation. COMPUTER US-
AGE CO., INC., Greenwich, Conn.
For information:

CIRCLE 551 ON READER CARD

business forecasting

A conversational time-sharing soft-
ware system called the “Instant Se-
ries” of Computer Software for Time
Sharing Systems is designed for use in
forecasting and comparison analysis in
the financial and business communi-
ties. The system provides forecasting
of profit and loss statements, forecast-
ing of manpower and resource alloca-
tion, budget preparation, comparison
of two forecasts or of a forecast and
actual historical data, and projection
and compilation of the results of trend
analysis. It will be marketed both to
users of t-s services and to commercial
t-s installations. Users are expected to
include bankers, finance officers, mar-
keting managers, brokers, budget di-
rectors, etc., each of whom need only
have access to a teletypewriter termi-
nal.

Price is $4,000 plus a $200 annual
maintenance fee after the first year for
the full system. Modules may be pur-
chased separately as follows: Data
Generator Module, which produces a
forecast file from a user-defined data
base, $1,500; Forecast Display Mod-
ule, which prints a listing of the fore-
casted data base, including subtotals,
totals, summaries, etc., $1,500; Com-
parison Analysis Module, which calcu-
lates and prints either percentage or

DETRAN"™

DECISION TABLE TRANSLATOR
REQUIRES ONLY 32K

Talk to the IBM-360—
the NCR—
G.E.—RCA—Etc.

with

THE UNIVERSAL LANGUAGE OF COMPUTERS

Secure a higher future for yourself in Data
Processing with a complete Home Study
Course in COBOL — Set your own time,
pace and place. In a short time you can
master COBOL. Write for information abcut
our NEW accredited®* home study course.

e Makes Decision Tables Practical

e Optimizes Computer Programs

e Updates Program Documentation

e Reduces Programming Time and Cost
e Hardware independent

INFORNATION
% wousThEs
INCORPORATED

Write Automation Training, Inc. i)ept. 15
5701 Waterman ¢ St. Louis, Mo. 63112

Division of Technical Education Corp.

*An accredited member National Home Study Council

Wayne, Pennsylvania 19087

See our full page ad on page 159
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All of these securities having been sold, this advertisement
appears as a matter of record only.

825,000 Shares

informatics, inc.

Common Stock

The Underwriters of this issue included:

A. G. Becker & Co.

Incorporated

Dean Witter & Co.

Incorporated

Mitchum, Jones & Templeton

Incorporated

Drexel Harriman Ripley = Salomon Brothers & Hutzler =~ Hayden, Stone

Incorporated Incorporated

Bache & Co. Clark, Dodge & Co.

Incorporated Incorporated

Dominick & Dominick, = Goodbody & Co.  E.F. Hutton & Company Inc.

Bear, Stearns & Co.

Incorporated
W. E. Hutton & Co.  F. S. Moseley & Co.  Shearson, Hammill & Co.
Incorporated
Shields & Company G. H. Walker & Co. Robert Fleming
Incorporated Incorporated Incorporated
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'New and Better
Communications with ...

TeLemare 300

ACOUSTICAL COUPLER

TELEMATE 300 was designed and developed to specifica-
tions of DACC, a time-sharing computer company that
knows the needs of users.

That's why Telemate 300 is more
compact, more reliable and elegantly
styled.

Top Quality « Competitively Priced

e Easily portable ® Acoustic isolation
o Data Rate: 300 Baud min, 20 db .
e Carrier and on/off lights e Teletype or EIA
o Highly selective tuned Interface

oscillator circuit o Optional: Carrying case,
o Half/full Duplex originate/answer, cable
[}
°
F

Triple tuned circuitry interface, loud speaker
AGC circuit and RS 232B

ULL WARRANTY e WRITE FOR BROCHURE

-  DACC

DIRECT ACCESS COMPUTING CORP.

Communications Equipment Group

24175 Northwestern Highway 313/358-5000

Southfield, Michigan 48075

Use TELEMATE 300 with your
telephone and/or your teletype
system. Comes in walnut and at-
tractive office decorator colors.
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percentage and integer differences be-
tween forecast and actual, two ac-
tuals, or two forecasts, $1,500; Up-
date Module, which simplifies update
of data files, either actual or forecast,
$1,000. LEVER DATA PROCESS-
ING SERVICES, INC., New York,
N.Y. For information:
CIRCLE 552 ON READER CARD

information raps

Retrieval Analysis and Presentation
System is an information retrieval
software package which combines
high level retrieval and reporting ca-
pabilities with a mathematical calcu-
lation capability. The package con-
tains two special-purpose compilers
which transform raps language state-
ments into retrieval programs, sort pa-
rameters, and output programs. The
output program is compiled from RAPS
language into FORTRAN source code,
thus allowing any special logic that is
not standard in the basic package to
be included in the output program
being compiled. A second feature is a
facility which allows the user to ex-
pand his own system to serve his spe-
cial needs. For example, he may cre-
ate his own special display function,
such as a bar chart presentation, and
then make it available at any time by
using a simple “call” statement. raps
will run on any 360/30 or larger with
minimum 32K core. Price is $12,000.
LEASCO SYSTEMS & RESEARCH
CORP., Bethesda, Md. For informa-
tion:
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action accounting

The Action Accounting package, writ-
ten in coBoL, provides monthly trial
balances, balance sheets, operating
profit and loss statements, and com-
plete general ledgers. It was devel-
oped by the First National State Bank
of New Jersey with assistance from S.
Bosworth & Associates management
consultants, who are now offering the
software for sale or franchise. First
customer is Bankers Trust Co., New
York, which is now offering Action
Accounting as a service. The program
can be compiled on any 360/30 or
larger with 32K memory, on a GE 400
with 8K words, or similar mainframes.
With a high-speed printer and four
tape drives, more than 50 accounts
per hour can be processed. Non-exclu-
sive selling price is $5,000. Exclusive
franchises are negotiable. S. BOS-
WORTH & ASSOCIATES, Plainview,
N.Y. For information:

CIRCLE 554 ON READER CARD
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GOLLY GEE, BOSS-| LIKED THE NATIONAL

SYSTEMS DOCUMENTATION KIT SO MUCH,
| ORDERED ANOTHER COMPUTER!/

-
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The new National Systems Documentation Kit is specifically
designed to protect and house computer printouts, system narra-
tives and flow charts. The Kit lends itself to an orderly approach of
system documentation requirements. Narratives and flow charts are
placed within the three ring binder. The binder has a1” capacity and
large labels for identification. Insertable indexes and 17 preprinted
inserts are furnished for both listings and documentation. A vinyl
indexed envelope holds control cards, notes and tapes in the ring
binder. The accompanying Natlon™ Data Binder holds all list-
ings. The Kit consists of the following: Data Binder (black Natlon) -
17 capacity black 3 ring Binder - Index set for Ring Binder—5 tabs
» Index set for listings—6 tabs « Control Card Documentation
Envelope.

t NATIONAL BLANK BOOK COMPANY, INC.

Holyoke, Massachusetts 01040
NATIO NAL | A Subsiciary of Dennison Manufacturing Company

Please tell me more about your Systems Documentation Kit.

Name Title

Firm

Street

City. State Zip
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THE
NT GARDE

IT'S ROUTINE WITH FORMSCARD®

Katz Drug is fast growing, progressive,
efficiency-minded. What better way to keep
pace than with a unique Formscard payroll

check system that maintains privacy yet
eliminates the need for envelopes and
all attendant handling.

Voucher cutout permits simple
foldover for name-only showthrough.

Never a medial strip between
documents in a Formscard system.

Card check features MICR
consecutive numbering for
bank use as well as
prepunched consecutive
number. (Mod 9 available.)

Formscard'’s total flexibility
saves time and dollars for
you. Continuous, processable
Formscards are muiti-
functional over optical
scanning, high speed EDP,
MICR document handling,
teletype, data collection and
unit record equipment. Break
with tradition. See what
Formscard has to offer. For
further information and
samples, write or call
FORMS, INC., Willow

Grove, Pa. 19090

(215) OL 9-4000.

WILLOW GROVE. PA.
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new literature

1968 DATAMATION INDEX: Eight-page
subject index to Daraatation Vol. 14,
1968, includes references to material
in feature articles, conference reports
and particulars, Editor’s Readout, The
Forum, Books, News Scene, and Sys-
tem Spotlight. . D. THOMPSON
PUBLICATIONS, INC., Pasadena,
Calif. For copy:
CIRCLE 560 ON READER CARD

TECHNOLOGY FORECAST: 187-page re-
port uses sEgR ( System for Event Evalu-
ation and Review), a technique that
incorporates the consensus of particu-
lar experts, to produce a technological
forecast of what is expected to occur in
the information processing industry
in the next 15 years. AD-681 752.
Cost: $3; microfiche, $.65. CLEAR-
INGHOUSE, U.S. DEPT. OF COM-
MERCE, Springfield, Va. 22151.

MYSTIFIED BY MEMORIES? This six-page
brochure, written for those who do not
have first-hand knowledge about core
memories and memory systems, con-
centrates on what happens in the
memory system rather than precisely
how it happens. Available operating
modes and their variations are ex-
amined in detail. Also described are
the binary notation, principles of data
storage, data retrieval, restoring data,
data inputs and outputs, and address
selection. Four diagrams illustrate ba-
sic memory functions, memory system
timing, 3-D plane with sense and in-
hibit winding, a memory radius array,
and two forms of. the “black box” and
its interfaces. FERROXCUBE CORP.,
Englewood, Colo. For copy:
" CIRCLE 561 ON READER CARD

BASIC MANUAL: “Basic Ideas” is.a train-
ing book for the conversational Basic
language designed to allow the stu-
dent to “interact” both with the com-
puter and the manual, using it as a self-
teaching guide or a classroom text.
Each page is a lesson printed on heavy
stock paper held in a loose-leaf binder
and can be removed from the book for
use at a time-sharing terminal. The in-
dividual lessons consist of a problem, a
flow chart of the problem, and the cor-
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rect answer. The student is expected to
write the program in BASIC to arrive at
the solution. Cost: $5.95 per copy;
quantity discounts available. INTER-
NATIONAL TIMESHARING CORP.,
P.O. Box 8418, St. Paul, Minn. 55113.

T-S LANGUAGE: Reference manual de-
scribes XTRAN, an independent time-
sharing language that incorporates the
best features of both rForTRAN 11 and
FORTRAN 1v. Among the features of the
language are: temporary internal files
for information formerly stored on
disc; one command dispatcher for rap-
id execution of all functions in one
subsystem; random access files; stand
alone programs, created in XTRAN but
run under the xecutive; TAP inter-
face, to enable the customer to link as-
sembly language subroutines with
xTRAN while remaining under the

XTRAN operating system; command
files to simplify the loading process;
program overlay (chaining), to allow
creation of programs of virtually un-
limited length through program seg-
mentation; and debugging capabili-
ties. XTRAN can be either fully interac-
tive or run in an almost batch-like
mode. COM-SHARE, Ann Arbor,
Mich. For copy:
CIRCLE 562 ON READER CARD

CRITICAL PATH FILM: A 28-minute
16mm black and white film, “Critical
Path in Use,” describes Critical Path
Analysis as a management and PERT as
a scheduling technique. The sound
film, produced by the British Produc-
tivity Council, traces a project from in-
itial planning. It is distributed with a
discussion leader’s guide containing an
outline of the film, points for group
discussion, and an annotated bibliog-
raphy. Cost: $160; rental, $27.50 per
week. ROUNDTABLE FILMS, INC,,
321 S. Beverly Dr., Beverly Hills,
Calif. 90212.

DATA SETS: Four-page bulletin de-
scribes the Transidata T103A series of
solid state modems that transmit and

NEW ISSUE

Established

May 13, 1969

This announcement is neither an offer to sell nor a solicitation of an offer to buy - .
any of these securities. The offer is made only by the prospectus.

150,000 Shares

Allied Management & Systems Corporation

Common Stock

(Par Value $.01 Per Share)

Price $7.00 per share

Copies of the prospectus may be obtained from the undersigned only in the
States where the undersigned may legally offer these securities.

Brand, Grumet & Seigel, Inc.

1927 Members New York Stock Exchange
Members American Stock Exchange
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new literature ...

receive asynchronous serial digital
data at up to 300 bps, full duplex, over
two-wire facilities. The series includes
the T103A1 for use on TWX-CE service
and the T103A2 for use over the direct
distance dialing network. The data
sets are compatible with Western Elec-
tric 103A series data sets, 804B or
567PB data auxiliary sets, and 801A
and 801C automatic call units. SAN-
GAMO ELECTRIC CO., Springfield,
I1l. For copy: :

CIRCLE 563 ON READER CARD

STANDARD COBOL: “USA Standard
COBOL, X3.23—1968” is the result of a
10-year copoL development and stan-
dardization effort by representatives
from computer manufacturers and user
organizations. The standard is de-
scribed in terms of a nucleus and seven
functional processing modules, with
both a low and high level standard de-
fined. Based upon machine size and/or
application requirement, a choice may
be made from the defined structure of
the standard coBoL: Manufacturers
may select a level appropriate for their
equipment, and users may request a
cosoL level sufficient for their applica-

tions. Because each level of the stan-
dard is upwards compatible, programs
may be transferred to different com-
puters more easily and the recognition
of incompatibility made more appar-
ent than in pre-standard times. Cost:
$6.50, USASI, 10 E. 40th St., New
York, N.Y, 10016.

DATAFORM SAMPLES: Free kit contains
samples of all the dataforms developed
by the company. Perfect register of
lines down through pad insures exact
carbon duplication of data. Price
schedules and ordering information is
included. ADDISON-WESLEY PUB-
LISHING CO., Reading, Mass. For
copy:
CIRCLE 564 ON READER CARD

IC CALCULATOR: Eight-page brochure
describes the model 700 third-genera-
tion programmable calculator. This
self-contained desk-top electronic cal-

culator, constructed with integrated

circuits on snap-in replaceable printed
circuit modules, contains six system
elements: sealed Microswitch key-
board, dual-register Nixie-type display,
arithmetic unit, 8192-bit core assem-
bly, 40K-bit read-only memory, cas-

'DO YOU

SUFFER FROM THE
MIS-PLOT
SYNDROME?
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Datatrol Inc.

Unfortunately most computer centers do! In-
cremental plotters are accurate, easy to use and
very reliable. They have extensive software and
produce beautiful, final plots. However, the lost
time in prdducing interim plots is expensive,
both in computer time and programmer time.
To say nothing of the irritation in finding that
a plot that has taken an hour to produce has a
glitch caused by a program error. '

Save time, money and irritation with an ISC
DPC-11 Fast-Plot.

Fast-Plot goes right on your present incre-
mental plotter interface and uses all the plotter
software. It displays your plot on a large storage
tube in seconds. Find your errors, make your
corrections and almost before you have done so
your new plot is on the screen.

With Fast-Plot you can magnify segments of
your plot at the turn of a knob, fo retain all the
accuracy of the incremental plotter.

When you are completely happy with your
display throw a switch and produce your final
plot on the incremental plotter. Help stamp out
the Mis-Plot syndrome. Get Fast-Plot.

For more information call or write.

DATATROL INC.

Post Office Box 1999

Acton, Massachusetts 01720
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sette tape transport. The unit will add
or subtract in about 300 usec;, multiply
in 3 msec (divide in 3.5), find a log in
15 msec, calculate e* in 35 msec, per-
form ‘trig functions in 250 msec.
WANG LABORATORIES, Tewks-
bury, Mass. For copy:
CIRCLE 565 ON READER CARD

ACCOUNTING SYSTEM: Six-page bro-
chure describes EBS/1230 electronic
business system which provides com-
plete accounts receivable and cash re-
ceipts accounting . procedures with
simultaneous general ledger distribu-
tion. The system prepares original
business documents, updates account
ledgers and develops and prints out
hundreds of different totals as an auto-
matic by-product of original entry pro-
cedures. AUTOMATED BUSINESS
SYSTEMS DIV. OF LITTON INDUS-
TRIES, Carlstadt, N.J. For copy:
CIRCLE 566 ON READER CARD

HYBRID MICROCIRCUITS: 24-page bro-
chure describes the use of hybrid mi:
crocircuits for lightweight and com-
pact packaging designs. The refercnce

guide shows how hybrid technology

can achieve design functions not possi-
ble through monolithic integrated cir-
cuitry. A step-by-step explanation of
hybrid manufacture is given, together
with a description of the company’s
testing and quality assurance pro-
grams. The brochure features a hybrid
design guide, which outlines layout
procedures for the creation of special
custom products. Also listed are the
company’s 16 standard off-the-shelf
hybrid products with electrical specifi-
cations, logic diagrams and packaging
information. FATRCHILD SEMICON-
DUCTOR, Mountain View, Calif. For
copy: N
CIRCLE 567 ON READER CARD

PAYROLL SYSTEM: Eight-page brochure
describes the “Monitor” system of com-
puting payroll utilizing modular pro-
gramming. The system is designed to
accommodate any type of computer
hardware. Because the system is high-
ly modular, new payroll requirements
can easily and inexpensively be added
as needed. COMPUTER PLANNING
CORP., Torrance, Calif. For copy:
CIRCLE 568 ON READER CARD

DATA SAFE: Eight-page brochure de-
scribes a safe that will store magnetic
tapes, disc packs, sensitive cartridges,
microfiche, and other edp media to
protect them against fire, heat, and

“moisture. The maximum allowable
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heat limit of 150°F is designated by
the Underwriters Laboratories. A
sealed inner repository “floats” within
the outer safe on a bed of insulating
foam so that it never touches the exte-
rior walls. A pressure locking mecha-
nism seals the insulated inner doors
from heat and moisture. The outer
wall is protected by a heavy wall of
Monolite insulation, a material that
leaves no space for heat to penetrate.
The safe is available with a selection of
locking features and comes in 40-inch
counter height and 61-inch full size
styles. DIEBOLD INC., Canton, Ohio.
For copy:
CIRCLE 569 ON READER CARD

* TELETYPEWRITER TERMINALS: One eight-
page brochure describes how teletype-
writer terminals provide General Elec-
tric’s appliance scientists and techni-
- cians direct access to a time-sharing
computer. The system makes possible
immediate determination of idea and
design feasibility. A second eight-page
brochure tells how a network of termi-
nals links a National Food Stores divi-
sion supermarkets to a warehouse to
enable next-day shipment or orders,
billing, and reordering of stock; tight-
ened inventory; and up-to-the-minute
transmission of price changes. TELE-
TYPE CORP., Skokie, Ill. For copy:
CIRCLE 570 ON READER CARD

LOGIC HANDBOOK: 416-page paper-
back is the fifth edition of the com-
pany’s guide to its complete line of log-
ic modules, associated hardware, and
application information. The book
offers an introduction to and general
characteristics of the M Series, K Se-
ries and A Series positive logic mod-
ules, with descriptions of power sup-
plies, hardware and accessories and a
discussion on how to use these items. A
brief description of the company’s
computer line is also included. DIGI-
TAL EQUIPMENT CORP., Maynard,
Mass. For copy:
CIRCLE 571 ON READER CARD

DATA ACQUISITION: Six-page brochure
describes the series DG 2000 pata
GAIN automatic data acquisition ter-
minal system that consists of a master
data collection station and one or more
-remote terminals, Both master and re-
mote terminals are assembled from a
basic unit and selected functional cir-
cuit cards and peripheral units. The
system can automatically answer the
phone, report data and hang up, com-
pletely unattended. Teletype and oth-
er communications systems may also
be used. Data acquired either auto-
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matically or by manual entry is trans-
mitted over the telephone from remote
stations to a master data collection ter-
minal using standard ascun code. A
master may automatically poll each
remote periodically to obtain desired
data from the unattended station with
one phone call, or a call may be made
by a remote station when data is
ready. Keypunching is avoided, and
data from remote locations is imme-
diately available for computer process-
ing or manual evaluation. APPLIED
PERIPHERAL SYSTEMS INC,,
Houston, Tex. For copy:
CIRCLE 572 ON READER CARD

FORTRAN PROGRAMMING: 18-page re-
port describes techniques that can be
used by FORTRAN programmers to min-
imize storage requirements for pro-
grams® requiring large amounts of
memory. PB-182 504. Cost: $3; micro-
fiche, $.65. CLEARINGHOUSE, U.S
DEPT. OF COMMERCE, Springfield,
Va. 22151.

DP BIBLIOGRAPHY: Ten-page bulletin
lists books, pamphlets and articles on
various aspects and applications of
data processing received in 1968 at

the Detroit Municipal Reference Li-
brary. The items listed are of interest
to personnel working in governmental
data processing. MUNICIPAL REF-
ERENCE LIBRARY, Detroit, Mich.
For copy:

CIRCLE 573 ON READER CARD

SIGNALING STANDARD: This standard
provides a group of specific signaling
rates for synchronous serial or parallel
binary data transmission. The rates
exist on the received data and trans-
mitted data circuits at the interface
between data terminal equipment and
data communications equipment
which operate over nominal 4kHz
voice bandwidth channels. Order RS-
269-A.. Cost: $1. ELECTRONIC IN-
DUSTRIES ASSN., 2001 Eye St.,
N.W., Washington, D.C. 20006.

DISPLAY SYSTEM: Eight-page brochure
describes the 1pmoMm interactive dis-
play system and describes how the sys-
tem can facilitate real-time two-way
communication between computers
and individuals without special edp
training. Operation of the system is ex-
plained, together with illustrated typi-
cal applications and a detailed de-

The Data Communications People

The Rixon PM-48 Data Set Is Here. anainew
modem perfect for multipoint polled applications. Including features
such as integral null meter equalization, visual indication of system per-
formance during transmission, high performance receive. clock, and
others too numerous to mention. Economical, efficient, and reliable. In
an all-new package. ® We're taking PM-48 orders right now for summer
delivery. e Experience counts. It means you can count on Rixon.

RIXON ELECTRONICS.INC.
2120 iIndustrial Parkway e Silver Spring, Maryland 20904 « Phone: (301) 622-2121
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Keyboard
totape

One look will tell you
this Potter keyed data recorder is designed
| for operator efficiency

The Potter KDR transfers source data
directly from keyboard to 7 or 9 chan-
nel computer tape. It's designed to
help 'your operator produce more.
There’s more desk-top space. All con-
trols are on the keyboard unit includ-
ing a straight numeric column
indicator that doesn’t require any
code conversion. There's no need for
tiresome eye scanning from keyboard
to back panel.

In contrast to conventional key
punch equipment, the KDR permits
higher keying speeds, delivers mag-
netic tape ready for immediate com-
puter input, assures faster computer
reading time, generates less noise,
occupies less space, requires less
maintenance.

KDR advantages over other
data-entry devices are: faster dupli-

cation, skip-and release functions...
easier character error correction...
memory display without data destruc-
tion...automatic advance to begin-
ning-of-tape. Dual programs and
other “extras” are standard features
of every KDR.

Potter peripherals are operat-
ing in hundreds of data processing
centers providing maximum reliabil-
ity for minimum cost. Potter service
centers staffed by highly trained, fully
equipped personnel are in principal
cities.’

Potter Instrument Company,
Inc., East Bethpage Road, Plainview,
NewYork 11803 POTTER
(516) 694-9000
TWX: 510- 224-
6485. Call or
write for details.

G
INSTRUMENT CO.,INC.

STRETCH YOUR EDP DOLLAR. PLUG IN A POTTER PERIPHERAL.

_ DIRECT READING COLUMN POSITION
~ INDICATOR. NO DECODING NECESSARY.

~ KEYBOARD UNIT SLOPED FOR EASE OF
 READING, MINIMUM HAND FATIGUE. |

 EASILY MOVABLE

KEYBOARD “UN)T

* PLENTY OF DESK-TOP SPACE. °




REWIND

OAD POINT

TOAL, REWIND .

PERSITY SPLELT FRRITY $8L5CY

B

© MULTIPLE DENSITY SELECTOR.

SINGLE  DIAL -MODE SELECTOR.
NO. TOGGLE SWITCHES.

VARIABLE ‘RECORD LENGTH
EASY TO ADJUST.
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This announcement appears as a matter of record only.

18,400 Shares

CORPORATION

Common Stock

These securities were placed privately by the undersigned.

W.E.HUTTON & CO.
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THERE

MUST BE A
BETTER WAY FOR
MY 1800
TO TALK
TO ME!

V. unmum\\mnm\\mmm'"

(BN ot

/nm|uuununumnllm

You can reply using the telephone key-
board. Software? ISC can provide an eco-
nomical package to fit right into your IBM
1800 TSX system.

Call or write for more information.

If audio response would add considera-
bly to the capability of your computer but
it is not an 1800, then let us know what
computer you have and what application
you have in mind.

*Reg. Trade Marks of the Bell System

There is! Your IBM 1800 equipped with
an ISC CI-14 Audio Response Unit and a
Bell 401 *Data Set can actually talk to you
over any *Touch Tone telephone. Call the
computer’s number and the 1800 replys in
spoken words and numbers. Input data or
ask questions using the telephone key-
board and the computer speaks the neces-
sary response.

Alternatively, the 1800 may call you
and give you information or ask questions.

DATATROL INC.

Post Office Box 1999 Acton, Massachusetts 01720
CIRCLE 106 ON READER CARD

Datatrol Inc.
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scription of how 1pmmoM simplifies the
job of programming the display. IN-
FORMATION DISPLAYS, INC., Mt.
Kisco, N.Y. For copy:

CIRCLE 574 ON READER CARD

TAB SET BAR CODING METHOD: A meth-
od of bar coding tab card sets is said to
eliminate mismatches, incorrect se-
quence, and missing numbers. Abso-
lute fidelity between Arabic and bar
code numbering is assured since both
are printed from a single printing bar.
Another method, clear through num-
bering, guarantees numbering on parts
of the tab card set is the same as the
original. A tab card set consists of an
80-column card and up to three paper
forms. The set is read by an optical
code reader. Samples of the tab card
sets with bar code numbering will be

“sent. MOORE BUSINESS FORMS,

INC., Niagara Falls, N.Y. For copy:
CIRCLE 575 ON READER CARD

MODEMS: Four-page brochure de-
scribes four standard commercial and
industrial data sets operating at speeds
up to 4800 bps. The modems are avail-
able in a variety of data rates, configu-
rations, and modulation techniques.
Optional modules, PC cards, and strap
options further expand the model
lines. The data sets can be utilized on
either private or dial networks. RIX-
ON ELECTRONICS, INC., Silver
Spring, Md. For copy:
CIRCLE 576 ON READER CARD

OPERATIONAL CONTROL SYSTEM: 22-
page manual illustrates an automatic
user-oriented production control sys-
tem which combines the traditional
areas of production and inventory
planning and control into a total oper-
ational control system. The system can
be adapted to punch card, tape or disc
systems, using any computer configu-
ration. It is an open loop system, de-
signed to provide information for and
to support the decisions of operating
supervision. EMSCO ENGINEERING
AND MANAGEMENT SCIENCES
CORP., Woodland Hills, Calif. For
copy:
CIRCLE 577 ON READER CARD

INQUIRY SYSTEM: Reference manual de-
scribes a conversational statistical sys-
tem for the B5500. The system has the
following features: conversational or
batch mode of operation; free-format
statistical language; initial offering of
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15 analysis programs; input files from
cards, tape, disc or remote terminal;
output reports directed to terminal or
printer; data may be weighted and
may contain missing data codés; disc
library for language definition storage;
filtering and transformations may be
performed prior to any analysis; addi-
tional analyses may be added by users
by supplying arcon procedures. The
B6500/B7500 version will be released
next year. BURROUGHS CORP., De-
troit, Mich. For copy:
CIRCLE 578 ON READER CARD

SYSTEMS SEMINARS: Brochure describes
seminars to be held in various cities
from Aug., 1969, through May, 1970.
Course titles include “Fast Start in Sys-
tems Analysis,” “Systems Theory Fo-
rum,” “EDP Systems Workshop,” “Sys-
tems Documentation Workshop,” “Sys-
tems Leadership Laboratory,” and “In-
ternal Systems Training.” SYSTEMA-
TION, INC., Colorado Springs, Colo.
For copy:
CIRCLE 579 ON READER CARD

SIGNAL AVERAGING: 13-page applica-
tion note describes the LRS method,
using high-resolution digital tech-
niques, for nanosecond pulse signal
averaging. The technique is used for
performing analytical measurements

upon repetitive waveforms whose pa-
rameters are obscured by noise. A typ-
ical signal averaging system is illus-
trated in block diagram form, showing
how discriminator, digitizer, scaler,
control unit, and processor interface
modules are organized into a simple
system to be read out into computer,
line printer, or other readout device.
Detailed technical data on the indi-

vidual modules is also presented.
LeCROY RESEARCH SYSTEMS
CORP.,, West Nyack, N.Y. For
copy:

CIRCLE 580 ON READER CARD

HOSPITAL SYSTEM: Eight-page bro-
chure describes the INFORM system
that provides automated processing of
patient accounting, payroll, personnel,
Medicare cost allocations, property
ledgers, preventive maintenance
scheduling, accounts payable and gen-
eral ledger responsibility accounting,
either as a total integrated information
system, or by selectively utilizing any
combination of the systems available.
COMPUTER TIME SHARING
CORP., Palo Alto, Calif. For copy:
CIRCLE 581 ON READER CARD

R&D INDEX: Annual index lists all re-
ports announced in U.S. Government

Research & Development Reports dur-
ing 1968. Each entry gives subject field/
group; a code denoting the journal
containing an abstract of the report;
and the price of reports available from
the Clearinghouse. The six sections
composing the index are: Section 1,
Personal Author; Section 2, Corporate
Author; Section 3, Contract Number;
Section 4, Accession Number; Section
5, Subject A-M; Section 6, Subject N-
Z. Order usGrpr. Cost: $3 per section.
CLEARINGHOUSE, U.S. DEPT. OF
COMMERCE, Springfield, Va. 22151.

PROCESS CONTROL SYSTEM: 16-page
booklet describes process control sys-
tems for small, intermediate or com-
plex processes. Applications discussed
include control systems in metal pro-
cessing, the paper industry and other
process industries, and control of a
peak load power system that solves
complex generating and dispatching
problems. The booklet also tells how
computer systems have reduced plant
start-up costs and provided better and
less costly. quality control through au-
tomatic testing. Systems engineering
and consulting services are described.
HAGAN/COMPUTER SYSTEMS
DIV., WESTINGHOUSE ELECTRIC
CORP., Pittsburgh, Pa. For copy:
CIRCLE 582 ON READER CARD
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strATeGicC facilities, inc.
CREATED SPACE DIVISION
16 West 40th Street/New York, N.Y. 10018 212/594-3970

*A Subsidiary of Strategic Systems Inc. Sgﬁ
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kage

approach to tomorrow’s Data Processing Centers

Simply let us know when you'd like to “plug-in” and leave the rest to us.

Our exclusive specialization is the coordinated planning and building ot the
simplest, or most sophisticated Data Processing Centers. No muitiple

contractors, no costly errors, no ‘‘do-it-yourself” contusion. Our experience

with EDP systems, installaticn and operating requirements is your assurance of total
compatibility in design of facilities and efficiency of operation.

We invite your inquiry, without obligation. .
Write or call Mr. Richard J. Isolini (Mgr., Site Preparations).

handling!

Perforator Tapes—Roll and Fan
Fold—all materials and styles!
Splicers and Splicing Patches—
edit, repair, update data tapes . ..
easily . . . quickly . . . accurately!
Winders—motorized and manual
types for handling all edp tapes!
**‘Moébius”’—for continuous loop

Hand Encoders, Reels, Tape
Storage and Processing

Accessories! Write for latest
Catalog or call (212) 445-7200

FAoEINS o

DATA DEVICES, INC.
Subsidiary of Robins Industries Corp.
‘15-58 127th St.. Flushing, N. Y., 11356 ¢ (212) 445-7200

Your Single Source
for all EDP Peripherals\!d.,.,.\u

BOOTH 406
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Amelia Auricle’s
Computer Dating Bureau

Miss Auricle helps a conservative chap swing
with a good thing.

“Really. Some people are awfully stuffy. Like
the positively crusty, grey-haired gentleman who
came to me last month.

“Had his mind made up to date a 360/25.
‘Very sensible, he thought. ‘Solid family. Oh my,

yes!

“Well, he was so square I almost let him go
his own way, but I'd never forgive myself. SoI told
him, live a little, date a Spectra 70/35.

“‘What? Me?’ he blinked. Really. I'd never
seen such a closed mind. ,

“l said, ‘Have some tea, and listen to me.
Spectra 70/35 is from one of the first families of
our country, so ease your mind on that score. But,
more important, you'd get out of your rut. You
don’twant a stodgy 0ld 360/25.You and a Spectra
could do so much more together!

“I mean, really, two-and-a-half times as many

add full words a second, three I/O channels in-
stead of one, sixteen disc drives to a 360/25’s
meagre four, six-level multi-programming instead
of three,and a modern DOS that’s out of sight.

“‘But] he said pompously, ‘I really don’t know
if | want to invest in all that)

“I said, ‘Nonsense. Processor costs are exactly
the same. Look: Life is short and time is fleeting,
and you really must make the most of it}

“Well, he agreed, grudgingly, to try. I crossed
my fingers and hoped he was up to it.

“And do you know, I saw him yesterday. He’s
slimmed down to fighting weight, and he’s posi-
tively dashing. The old rogue”

For a date with a 70/35, or more facts, write
RCA Information Systems, Cherry Hill, N. J.
08034. Or call 609-424-2385. Maybe Amelia

herself will answer.

Information Systems
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' SYCORinc

The medium is the message

. .. and that medium is the magnetic tape cassette. It is here to stay
as the logical successor to paper tape and punched cards for
intermediate storage in source data recording. With the inherent
advantages of magnetic tape for file storage, plus the further advan-
tages of its compact size, the cassette promises to become the new
standard for intra- and inter-organization information exchange.

Making good use of this new medium, our design team came up
with the Key-Cassette™ System to record, display, verify, search
and edit business data at its source. Now its availability has given
management some rethinking to do. Get the message?

(look for us at DPMA, booth 614-16-18)

117 NORTH FIRST STREET, ANN ARBOR, MICHIGAN
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Many large corporations and small businesses are
contributing generously to colleges and universities.
The men who head these businesses are urging others
to join them —with larger investments—or by starting
a company aid-to-education program.

Business needs college talent in increasing quan-
tity. But rocketing costs are causing a financial crisis
for colleges and universities that could impede educa-
tional progress.

If your business has not recently evaluated the
self-interest importance of investing in higher educa-
: tion, it should do so now.
These men believe in the importance

. L
of excellent higher education. Tuition, on the average, covers but 5 the cost of

a college education. More help from more businesses

They know it can’t be maintained is needed to contribute importantly to the other .

without increasing business support. Give to the college of your choice.

Special to management—a new booklet of par-
ticular interest if your company has not yet estab-
lished an aid-to-education program. Write for: “How
to Aid Education,” Box 36, Times Square Station,
New York, N. Y. 10036.

4€RIls,  COUNCILFOR
Q, 1 FINANCIAL
9 Q AIDTO

CoUNCY  EDUCATION

Advertising contributed
for the public good.

Joseph C. ilson, airman ' Charles B. McCoy, President J. Iwin Miliér, Chairman
Xerox Corporation : E. I. du Pont de Nemours & Co. (Inc.) Cummins Engine Company, Inc.
Rochester, N. Y. Wilmington, Del. Columbus, Indiana
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And THIS is DATA LOCK

When all else has been said and done

After our three month scenic (ad) tour, we
believe it's time for product identification. Not
only product identification but presentation
of a DATA LOCK design that's been greatly
improved during the tour. Six chambers in-
stead of the original four. Also six tumblers
instead of the original five. More than 46,000
chamber-tumbler combinations; 200,000 on
a five-region (international) basis'with distri-
bution of keys computer-controlled to assure
you of the individuality of your lock. Color
co-ordinated in yellow, green, blue, and red
for fast visual identification.

The applications of DATA LOCK are many:
Payroll, customer fiies, profit and loss, gen-
eral ledger, master files, and so on. Its ration-
ale is explicit: designed to keep your files
honest when you’re not there to watch them—
Also, to protect them from inadvertent use
as scratch tapes by inexperienced or night
personnel.

The operation of the DATA LOCK is as simple
as its internal design is intricate. The DATA
LOCK for wrap-arounds consists of two parts;
an upper and a lower which are joined to-
gether over the tape's mounting hub. A key
is then inserted, driving a lock from the upper
portion into a recess in the lower. The reel is

then secured. DATA LOCK CANISTERS (1200’
and 2400 and DATA LOCK DISK PACK
BASES are shipped ready for use. Simply in-
sert and turn the key; then remove from the
lock. One important note: THERE IS ABSO-
LUTELY NO STORAGE OR RACK SPACE SAC-
RIFICED BY THE USE OF DATA LOCKS ON -
ANY REELS. For more information; circle
" reader card, call or write.

DATA LOCK DIVISION

DYNANAMICS, INC.

2745 Bernice Rd., Lansing, Ill. 60438
(312) 474-5100)

“Insert security into your vital files.”
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books

Information Retrieval Systems: Charac-
teristics, Testing, and Evaluation, by F.
W. Lancaster, Foreword by Sol Herner.
John Wiley & Sons, Inc., New York.
1968, 222 pages, $9.

Testing and evaluation are a responsi-
bility of any management producing a
product for consumers. For many
years, traditional information retrieval
systems (libraries) carried on without
much thought as to whether or not
they were delivering a quality product
in an efficient manner. In recent years,
with the advent of specialized infor-
mation centers, increasing costs, and a
proliferation of publications, consider-
able concern has arisen on the part of
information system managers as to
whether or not their operation was
efficient - and produced high-quality
service.

Primarily written for students of li-
brarianship and information science,
this book provides brief but clear
treatments of the historical back-
ground, the conceptual mathematical
bases, and examples of the application

of most viable, and widely applicable, -

procedural features of information re-
trieval systems. The descriptive em-
phasis in approximately half the book
is on human-performed indexing and
searching of information files. The last
half is devoted to system evaluation us-
ing methods and concepts from the se-
ries of experiments at Cranfield (Eng-
land) and the mEDLARS evaluation
projects at .the National Library of
Medicine with which Lancaster has
been associated.

Lancaster usefully distinguishes be-
tween the operational and economic
efficiency of a system. The former cen-
ters around search accuracy considera-
tions and is not taken up with cost.
The latter considers search accuracy as
well as other benefit and effectiveness
criteria together with cost data in the
light of trade-off analysis.

In his foreword, Sol Herner char-
acterizes the book as being free from
unexplained and unnecessary jargon.
Unfortunately, there seems to be some
tendency to use jargon in instances
where it is not always necessary. Even
though it is adequately explained in
most instances, this can still be irritat-
ing to students. Herner points out
what are, essentially, the primary fail-
ings in the book. These are: there is
too much emphasis, perhaps, on hu-
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man processes with a corresponding
denigration of the possibilities of tech-
nology; too great a tendency to hold
an excessively positive or negative atti-
tude in regard to certain processes;
and, perhaps most important, too great
an emphasis on retrospective searches
for “all records on subject X,” which,
as any reference librarian knows, rarely
occur, in real life, whern one is dealing
with knowledgeable adults.

In the first chapter the various activ-
ities included in “information retriev-
al” are identified and defined. Two
lengthy chapters follow covering sub-
ject indexing theory and practice in a
very thorough, accurate fashion. The
discussion includes the historical de-
velopment of indexing from Melville
Dewey to the present. Lancaster
writes well, and these chapters alone
make the book worth reading. Next
come a series of rather short chapters
on search files, selective dissemination,
performance criteria (for IR systems),
and factors which affect the perfor-
mance of any IR system. These chap-
ters are all too short to cover their re-

spective topics, but what there is of

them is good.

Chapter 8, on index languages, cor-
responds to chapters 2 and 3 in terms
of length and importance. Too many
people in IR work overlook the impor-
tance of indexing languages. This
chapter should be required reading for
all workers in the field.

Chapter 9 discusses the not incon-
siderable work that has been accom-
plished in the past 20 odd years in de-
veloping completely mechanized sys-
tems that do not demand human
agents to assign subject terms. It also
contains the best bibliography in the
book, albeit slightly out of date.

The remainder of the book (seven
chapters) discusses many aspects of
testing and evaluating IR systems,
which has been the major interest of
Lancaster for some years. The discus-
sion is thorough and well written, but
still there are areas of more recent ac-
tivity that are not covered, nor does
Lancaster admit that not all workers in
the field accept completely his evalua-
tion criteria. Still, this is one of the best
discussions of evaluation that is cur-
rently available.

There are a few quibbles which one
might levy against the book, some, I

* would judge, the fault of the publish-

er. For example, on page 106, Reich-
enbach’s book “Elements of Symbolic
Logic” is cited and the date 1947 is
mentioned in the text. The citation it-
self, appearing at the end of the chap-
ter, gives the publication date as 1946.
The correct date is 1947. In stumbling
on mistakes of this sort, one always
wonders how many more there are
that have not been uncovered. Other
petty failings are: the table of contents

Keep
computing
time records

aecurdtely, ~
automatically

Increase your computer system’s effi-
ciency by plugging a Chrono-log Pro-
grammable Clock / Calendar into an
existing |/0 channel. Then you’ll be
able to eliminate human effort from
computer timekeeping and instead:

o Use the computer to keep accurate,
automatic records of computing
time

® Sequence jobs on the computer

without wasted time or operator
intervention

e Bill jobs directly by the computer
® |dentify printouts by date and time

¢ Summarize computing time, non-
productive time and downtime

The Chrono-log Clock / Calendar,
unlike an internal core clock, cannot
be stopped or its settings accidentally
altered by the operator or by the pro-
gram. It operates under program con-
trol to provide a real-time input of
date and time into core storage. And
it automaticaly corrects for 28-, 30-
and 31-day months and for leap year
so that manual resetting is never re-
quired.

To learn how you can use your IBM
or CDC computer as its own time-
keeper, write Chrono-log Corp., 2583
West Chester Pike, Broomall, Pa.
18008 or call {215) 356-6771.

CHRONO-LOG

CORPORATION
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books...

does not give the chapter numbers, but
in the foreword the chapters are dis-
cussed in terms of numbers only. Cita-
tions to the literature are, for the most
part, all of pre-1966 vintage, except
for a few of Lancaster’s own papers or
papers that discuss MEDLARS. No cita-
tions at all are given to some of the
papers that have attacked the Cran-
field experiment in one way or another.
It would seem only fair, in a book of
this sort, to point out that there have
been criticisms of the methods devel-
oped at Cranfield for evaluation of
retrieval. There are no literature refer-
ences at all in seven of the chapters,
while many other chapters have only
one citation or only a few. Chapter V,
“The Current Awareness Function,”
has only one reference to a paper on
selective dissemination of information,
and that is the original article by H. P.
Luhn, published in 1949. Moreover,
the chapter is only 4% pages long,
which scarcely seems adequate to dis-
cuss this very important topic of cur-
rent .awareness, which will probably
become even more important as time
goes on.

There are a few misleading elements
in the discussion of some topics. For
example, on page 8, in discussing the
alphabetical subject catalog, Lancaster
says: “The classified approach is pro-
vided for by building into the authority
list and the search file a hierarchy
achieved by means of cross-references.
For example, under the generic term
‘welding,” one may find an instruction
to see also terms for various species of
welding, such as ‘arc welding,” ‘butt
welding,” etc., . . . The searcher inter-
ested in every type of welding is thus
provided with an overview of all the
headings he must consult in order to
carry out a comprehensive search for
documents in the subject field.” It is
immediately apparent, of course, that
this is a unidirectional hierarchy
downward from “welding” to subordi-
nate terms, but not upward to super-
ordinate terms. Since the alphabetical
subject catalog lacks the superordinate
feature, it cannot be said that there is
truly a hierarchy provided by the cross-
references.

In several places, in discussing the
subject of recall, the statement is made
that recall figures by themselves are
meaningless. On page 123, for exam-
ple, it is stated that “The only perfect
recall ratio is one obtained on the basis
of the requestor examining and assess-
ing the entire document collection.” If
the retrieval method is by author rath-
er than subject, it is quite possible to
have perfect recall without examining
the entire document collection. Lan-
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caster persistently fails to remind the
reader that he is talking only about
subject indexing and not some other
form of indexing.

It would be extremely useful to have
had a complete list of citations at the
end of the book. As it is, with citations
spread throughout the book, it is diffi-
cult to go back and find a particular
citation once you have left the particu-
lar chapter in which it appeared.

The index itself leaves a few things
to be desired. It is only 3% pages out
of a total page count of 222, and it is
obviously inconsistent. For example,
under the entry term “Cost” there is
only one entry “Cost for Retrieved Ci-
tation;” however, on page 114, the
cost of automatic indexing is discussed
in terms of cost per document indexed.
This would seem to be just as relevant
an entry as cost for retrieved citation.
Under “Unit Costs” there is a consid-
erable discussion of the cost of a retro-
spective search. Why these various
considerations of cost are not all en-
tered under the term “Cost” is certain-
ly not clear. For $9 the publishers
could have done somewhat better by
us all. It is especially regrettable, in a
series of books on information sciences,
that the publisher does not see fit to
spend a little more money on the in-
dex.

In sum, this is an interesting and

worthwhile book. It is unfortunate that
much of the material is old and that
the references do not include more re-
cent materials. For example, -there is
no mention of the very extensive arti-
cles on evaluation of information sys-
tems and services which have ap-
peared in the Annual Review of Infor-
mation Sciences and Technology each
year since its inception in 1966 (cover-
ing the year 1965). But Lancaster’s
book is worthy of study by anyone se-
riously interested in information stor-
age and retrieval systems either as a
user or as a producer.

—DonaLp V. BrLack

book briefs

(For further information on the books
listed here, please write directly to the
publisher mentioned.)

Computer Sorting, by Ivan Flores. Pren-
tice Hall Inc., Englewood Cliffs, N.J.
1969. 237 pp. $12.95.

The book is said to be the first to ade-
quately cover the subject of sorting
with its applications to commercial
problems, compiler and assembler de-
sign, scientific problems, operating sys-
tems, and list processing. Detailed at-
tention is given to all popular sorting

1/10 penny

a bit.

That's just peanuts. Our
Model 10128 high speed magnetic disc memory
stores up to 4,000,000 bits at 1/10 penny abit
with an average access time of 8.4 milliseconds.

128 fixed data heads.

10 inch disc.

Head lifters avoid contact starts and stops.

Sealed construction.

tura ulev. rd Tarz
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If you had
ordered our
time-share system

youd be in
business today.

While you wait, counting the passing weeks, the
missed opportunities, you could have had the
extraordinary HP 2000A Time-Share system installed
and working.

Delivery is only a matter of months.

The system is priced at $90,500 yet will match power
and flexibility with systems costing considerably more.
And you can have 16 remote terminals going
simultaneously.

Another nice thing, your users don’t have to be master
programmers. HP BASIC is the closest thing to conver-
sation, so simple it can be learned in just a few hours.
Our system is easy to get on the air, comes completely
equipped with teleprinter and data phone interfaces, plus
all custom software. Down-time — forget it!
Users—especially engineers and scientists—like our
line-by-line error check conversational mode. No busy
signals; no wait messages; simplified debugging.

Why wait? If you’re a business man in a hurry, call

the nearest HP computer specialist. Or write Hewlett-
Packard, Palo Alto, California 94304; Europe: 1217
Meyrin-Geneva, Switzerland.

|

HEWLETT {hp; PACKARD
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books ...

techniques, including those confined
to internal memory, those using mag-
netic tapes, and those with disc or
drum auxiliary memories. Prerequisites
include a basic knowledge of program-
ming and some facility with symbol
manipulation, although specific math-
ematical knowledge is not required.

Sources of Federal Support for Higher
Education: Experimental Systems for a
National Information Network, by Ro-
wan A. Wakefield, Walter F. Dunne,
and Frederick Kirch. The Research Foun-
dation of State Univ. of New York,
Communication Service Corp., 1333
Connecticut Ave., N.W., Washington,
D.C. 1968. 121 pp. $5.50; paperback,
$3.50.

This book contains the final report on a
study for the State Univ. of New

York’s Research Foundation. It estab-

lishes that information on a wide range
of federal activities, including pro-
grams of grants, contracts, and other
forms of financial assistance to univer-
sities, will be stored and retrieved in
machine-readable form in federal
computer systems and that paralleling
the growth of these federal manage-
ment information systems will be the
development of university networks
ultimately evolving into a national
educational network. Therefore, much
of the information on federal programs
needed by colleges will eventually be
put directly into university informa-
tion networks either in the form of
magnetic tapes purchased or leased
from the government or by linking in-
formation systems directly together.
The report concludes with the design
of three experimental pilot projects
that will lay the groundwork for the
day when information transmission be-
tween Washington and the universities
will be automatic as part of a larger
national and international network of
knowledge.

Introduction to PL/I Programming, by R.
Clay Sprowls. Harper & Row, 49 E. 33¢d
St., New York, N.Y. 1969. 179 pp.
$4.95, paperback.

This book presents a subset of PL/I
that will illustrate its use in program-
ming commercial, scientific, textual
and symbolic applications. Presenta-
tion is geared to those with no prior
programming experience and those
familiar with other languages. PL/I
was selected not only to teach coding
and programming techniques, but also
to illustrate fundamental ideas such as
data representation, data structure,
program structure, parametrization of
procedures, and recursion. |
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What has sixteen legs, eight
waggly tongues and costs y
you at least $40,000 a year?

Eight keypunch operators that one OpScan® 70 will replace—and then some.
This optical scanning system costs only $30,000 and is a better, faster and
more accurate way to feed your computer. It simply eliminates keypunching,

This versatile system reads pencil marked (original) documents at the rate
of 2400 per hour and transfers information directly to magnetic tape—ready

“for the computer. The OpScan 70 not only saves labor, time and space, it

also reduces errors, speeds the movement of data and adds to the efficiency
of your whole computer operation.

Keypunching can account for as much
as 35% of the total cost of your com-
puter operation and up to 90% of time
delays. We'll be happy to tell you how
the OpScan 70 is solving this important
problem for others.

Write today for information on this and
other Optical Scanning systems that
read a variety of hand- or machine-
printed source documents.

OPTICAL SCANNING CORPORATION

Newtown, Pennsylvania 18940 Phone (215) 968-4611
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the new hi gh
speed computer
~generation has
met its match

It's the 3M Electron Beam Re-
corder. Twenty times faster than
any impact printer, it translates
computer-generated data to
3M Brand Computer Film. The
film is developed on-line.

When you want to look up this data,
you can find it immediately with a
3M “400" Reader-Printer. And make
your own reference copy in seconds.
This remarkable system is compatible
with your present computer or future
programming.

In fact, 3M designs all kinds of informa-
tion systems for all kinds of businesses.

Ask us how we can help you. Write
to 3M Company, Dept. FDJ-69,

St. Paul, MN 55101, 3m
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You'll find
Honeywell computers

in almost every
_corner of the globe. -

The reason is that 39 branches in 11 different

countries overseas specialize in sale and service

of computers to provide the same backup

that you'd expect in the United States. 5

. And if you're the man who makes

. the decisions about computer

. installations in your company’s *
. international facilities, that's

good to know.

. Matter of fact, you shouldn’t make
any computer decisions without

: consulting Honeywell first.
Honeywell, you see, is the

¢ computer company that asks what
your data process problems

. are before they try to sell you

. a computer.

Call in Honeywell and you get a
chance to compare. You'll find
Honeywell has nine different
third-generation computers and .
800 hardware and software
products for you to choose from.

‘ﬂm,/”l
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- And just so you don't forget
¢ about Honeywell’s ability to
- compete for your international
- EDP business, we'd like to send
. you our special edition of
R. Buckminster Fuller’'s Dymaxion .
Sky-World Map. Free. It
assembles into a colorful
20-sided globe just like the one shown
here. Just write Honeywell International,
Dept. D-G2118, aneapohs anesota 55408.

The Other
Computer Company
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DE GAULLE'S DEPARTURE
TRIGGERS COOPERATION

LEASCO DEAL WITH
METRA MIGHT BE MISDEAL

June 1969

De Gaulle's political corpse was scarcely cold
before proponents of Anglo-French cooperation in
computer development were wooing each other. In so
doing, they revived the three-year-o0ld scheme for a
jointly designed and built superscale machine in the
govérnment-funded areas of long-range weather
forecasting, nuclear research, economic modeling
and strategic work. Estimates of a $300 million
market for these areas alone is said to be
conservative.

Revival of the big machine project came from a
computer working party of the European Economic
Community. The chairman is M. J. Allegre, who is
also current head of France's Plan Calcul, the five-~
vear plan to build up the indigenous French industry.
The Plan is already riding out some stormy weather
that has brought management changes to the CII (the
central manufacturing group of a regrouped industry)
following slippage on delivery dates of the product
line. Since the first idea to move to a jointly
designed and constructed big system, the European
industry has been through its merger throes, which
bring some name changes to the potential partnership
list. '

Important among these is the giant Philips
concern, which is just launching its 360-compatible
series onto the market. Germany's Siemens and
Britain's ICL are old participants in the idea.
Telefunken has joined in talks from Germany,
together with Olivetti from Italy. Since sélling
out its share of the joint company once ownéd with
GE, the Italian concern has concentrated on building
itself into the biggest maker of peripherals in
Europe, with emphasis on keyboard and display
data-communication terminals. Because of the number
of firms involved, it seems unlikely that the idea
could come to fruition before 1980. And so far
nobody has worked out how to divide the cake on a
who-does-what basis.

The willingness to cooperate atmosphere is at
variance with an atmosphere charged with tension
over recent months. One of the sufferers has been
Leasco. Almost on the eve of De Gaulle's referendum,
Leasco decided to pull out of a deal with Metra
International, the big Paris-based consultancy and
software house. On Feb. 1, they signed an agreement
in which Leasco took a 20% stake in the French parent
company. The arrangement needed ratification by the
government to go ahead. Ten weeks after drawing up
the agreement there was no sign that this approval was
forthcoming. Sources close to the planners at Plan
Calcul maintain that Leasco and Metra would not get
the go-ahead unless there was a clause in the
document to restrict the American corporation's
holding to one-fifth.

Apart from being Europe's biggest consultancy
and software shop, Metra has an important role to
play in the development of the Plan. It also has

(Continued on page 223)
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“] knew someday there’d be a computer firm that could handle everything, but Computer
Response Corporation was formed at least two years ahead of my most optimistic projection.
“|.produce specific, proprietary software—mostly for techmcal

and scientific clients. Started my own company about

five years ago. There’s eleven people on my staff

right now, and we’re about to add one more. ;

Until CRC came along, placing our work was 7,

a real problem, because there was no IT s

single company that could handle every-

thing we do. We were forced to be content

with a sort of hit-or-miss patchwork —one

company for one thing, another for : e il i
another. ’ - ' ' ’

“No more of that, now that CRC is on the , ; . - .
scene. Their Univac 1108 conflguratlon ' : ‘

is just about as complete as it gets —

it’'ll do everything my clients re-

quire, faster and more economi-

cally than they’ve ever had it. And,

your in-house terminal canbe a TTY

33, TTY 35, Univac 9000 series, Uni-

vac 1004, DCT 2000, IBM 1130—in

fact, almost anything from a memo e \ 3

pad to another Univac 1108. Compu- ¢ oot . -
ter Response Corporation is a ‘spoiler,’ - : '
and speed isn’t the only way they do it, v : : ) v
either. : . ' .

“CRC’s management is totally committed to

a policy of customer service that goes beyond
anything I've ever seen. Their reps all have sub-
stantial experience in EDP —and they get constant
additional training. There isn’t one of them that
wastes a client’s time no matter how often he calls.:
These are shirt-sleeves, hard-working, deeply
iinvolved guys. -

“I've been hoping a computer outfit like CRC
would come along. It’s about time!”

COMPUTER RESPONSE CORPORATION
1100 SEVENTEENTH STREET, N.W., WASHINGTON, D.C. 20036 - (202) 659-4630
ATLANTA ¢« BALTIMORE * BOSTON ¢ NEW YORK ¢ PHILADELPHIA + PITTSBURGH
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world report

important government business in economic planning
and strategic areas. In backing out of the deal,

- Leasco claimed that the development of the joint
company would have involved projects in which
government cooperation would have been necessary.
On the going form, this did not look promising for
the future. However, Metra has need of a cash

v - injection to boost the consultancy systems side,
which has been profit-flagging of late. Talks are
in hand with other groups prepared to cooperate.
Interestingly, listed among them is the giant Dutch
Philips again. Recruitment campaigns by Philips
have left no doubt about the firm's need to develop
its software skills. ’

UNIVAC TO ESTABLISH Univac has been quietly marching through the big
R&D CENTRE IN LONDON real-time and MIS market in Europe. With its eyes
. on ready 1106 and 1108 business, the firm has opted

to plough $7 to $12 million into an R&D Centre based
in London. With bank and discount rate changes,
some big institutional customers allegedly paid off
installations early to put Univac UK into a healthy
profit for the yvear, a fact that lent impetus to
formation of a European system R&D support group .
that has been on the drawing board for some time.

PRC BUYS A PIECE OF In the latest Anglo-American hookup a new boy,
' " LOGICA, BRITISH Logica, has made an arrangement with Planning
SOFTWARE PIE Research Corp. which gives PRC a 40% foothold.

Logica was formally brought to life by two ex-
Scientific Control Systems, Ltd., men, Philip Hughes
and Len Taylor. With OR and modeling backgrounds,
these two have pitched for the burgeoning demand of
software men to design and implement data base
systems for the medium-sized commercial and
.industrial houses.

t e &

BITS AND PIECES At a time when IBM reviews all its new territorial
advances against the interpretation that may be put
on such developments by antitrust inquirers, one of
the French labs let a cat out of the bag in talking
about a new electronic telephone exchange concept
for both speech and data. After demonstrating the
hardware to a selected few, story has it that
communications wires between NY and the Continent
were hot. From the same lab comes a new ruggedised
disc store devised for an unsuccessful French Navy
contract, but to be turned to advantage for the
process control business...The Shell Company of
Australia, Ltd., has leased nearly A$2 million worth

- of IBM equipment from Data Systems Management Corp.,

Ltd., which is owned by Bankers Trust, of N.Y., and
Leasco. Managing director J. B. Dier stated that
D.S.M.C. is the only computer leasing company in
Australia...IBM Australia, Ltd., will set up a non-
profit institute in Canberra next year equipped with

a 360/67 to provide facilities for R&D at no charge in
advanced dp projects by the government, industry,
medicine and*education.
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The on-line dilemma:

The M1000 Systems: on-line or on order for Credit Data Corporation, Delta Air Lines,



All it takes is
a system...the M1000.

You can move data from one end of the world
: > to another. Between all makes of
computers and all types of terminals.

Without loss of computing power.
Without loss of information. Without
downtime.

This complete system, the M1000,

handles the whole spectrum of data communica-
tions tasks. As a message switching system. As the front end of
your information system (lets your computers compute). As the
information exchange in a computer complex.

The architecture of the M1000 System provides that all functions
and capacities are expandable. Without investment loss. Without
disruption of communications. And without the need for detailed
systems planning or program development. The M1000 System
includes hardware, software and support. Marshall installs M1000
complete, self-contained and fully programmed. You just can’t
beat the system.

MARSHALL COMMUNICATIONS

= Affiliate of Marshall Industries « Santa Ana—New York- Chicago

Federal Reserve Bank of Chicago, Federal Reserve System, and Southern Airways.
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the computer industry’s first

key-to-disc
data input system

accepts the output from 60 or more
key stations simultaneously

Time-shared input cuts data prepa-
ration costs 50%.

Now you can cut your computer input costs in
half. This new innovation in data preparation
techniques gives you two money-saving advan-
tages over conventional keypunch or one-key-
board/one-magnetic-tape-per-operator systems:
(1)the LC-720 employs a computer time-shared
input; (2) it is the only system available that
provides data output directly on IBM/360-com-
patible magnetic disc.

By time-sharing the data from 60 or more
keyboard operators simultaneously, significant
savings in data station costs of as much as
50% can be achieved. Costs drop to as low as
$4300 per data station for a typical 60 station
system. For large data preparation®installa-

tions, the time-shared input is the only eco- -

nomical way to go. :

Data entered into the LC-720 is processed by a
small digital computer and stored onan IBM/

360-compatible magnetic disc that provides the
advantages of bulk storage and high speed
random access of data. The problems asso-
ciated with punched card handling or the
mounting, pooling, merging and unmounting
of magnetic tape reels are eliminated. All data
is conveniently and economically stored in an
IBM 1316 disc pack for direct high speed input
to your modern data processing system. Natu-
rally, an IBM/360-compatible magnetic tape is
also provided with the system as standard
equipment.

The LC-720 KeyDisc System also offers for the
first time, data verification requiring one input
pass only through the system, in addition to
the normal technique of verification requiring
two-different operators. Record size is infinitely
variable by each operator from 1 to 120 char-
acters long and the system stores a large
library of 30 or more different format control
programs, all available simultaneously to any
and all operators. .

LC-720
KeyDisc System

Bring your own data for a
demonstration

Logic Corporation invites you to see an
operating demonstration of the LC-720
KeyDisc System at the company's
premises. Bring your own original data
and Logic will provide a reel of mag-
netic tape of the output of your data
from the LC-720 for later printout at
your own computer facility.

To arrange for a demonstration,
contact Gary Tischler, .
Director of Marketing (201) 334-3713

EOGIC

CORPORATION

15 E. Euclid Ave,, Haddonfield, N.J. 0BO33 (609) 428-4626
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PRODUCT EXPORT

CONTROLS :
RELAX AND ENJOY

CONGRESS, PRIVACY AND
HERE COMES MR. JORDAN

June 1969

Representatives of IBM, CDC, Hewlett-Packard, ITT,

and EIA strongly supported Bill S-1940 to relax U.S.
export controls in testimony before the Senate banking
committee last month. Drafted by Sen. Ed Muskie,

the bill would allow U.S. firms to sell communist
nations any products not on a restricted list, which
would be limited primarily to those having significant
military applicability. Now, virtually any U.S. prod-
ucts must be licensed for shipment to the communist bloc.
‘ CDC's witness, Hugh Donaghue, illustrated the ‘delay
and difficulty in getting a license when he reported
that last year CDC had a chance to manufacture 3300's

in Rumania under a plan that would have generated
"several million dollars" in business, but the Com-
merce Dept. sat on the application so long the Rumanians
lost interest and wound up with Plan Calcul.

One argument for relaxing export controls is that
eastern Europe is already getting computers from other
countries. Great Britain, said Donaghue, has sold 87
to the eastern bloc, two of which went to mainland
China, with two more, an ICL 1903 and 1905, on order.
Israel's Golem II computer, with capacity equivalent
to the CDC 7600, will be available next year, he said.

Witnesses emphasized that relaxing controls on
export to Europe could noticeably improve our balance
of payments. CDC's sales were $1.3 million to eastern
Europe last year, Donaghue said. Thomas Christiansen
of Hewlett-Packard reported his firm's sales to the
communist bloc totalled "less than $700K in '68,"
should be about $1 million this year, and -- if the
Muskie bill passes -~ could increase three to fourfold
within the following two to three years.

Congressmen who blame credit bureaus for not keeping
their records confidential are putting the cart before
the horse, according to Harry Jordan, head of Credit
Data Corp., who testified last month before a Senate
banking subcommittee. He said that the federal
government permits noncredit-granting government
agencies to obtain credit data from credit files,
and asked the subcommittee to justify its eriticism
of the industry for supplying such information. He
indicated that the government is among the chief
privacy violators, and stated that he would like to

-.see Congress enact legislation that would prohibit

noncredit-granting governmental agencies from access
to credit files unless national security is involved.

The subcommittee is considering S-823, a bill
that would impose several restraints on the kinds
of information that can be collected by credit firms,
limit use of the data, and require a firm to explain
credit refusal to an applicant.

Jordan also thought S-823's provisions concerning
disclosure of unfavorable credit evaluations ought to
be changed. As now written, the bill requires a
credit-granting agency to inform a borrower whenever
it obtains adverse data about him; if the credit is
subsequently denied or cancelled, the agency must ex-
plain why. Jordan argued that the latter notification,
alone, is adequate.

Jordan reported that this month, with conversion
of Credit Data's Detroit files, the company's data
base will be completely computerized.
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: RG Memory:
RGX Memory: 350 nsec . ’ ‘« 350 nsec acf‘():ss'
access; 900 nsec full cvele: 5. e 900 nsec {ull cv'clo:
4K x 48 or 8K x 24 bit capacity: ; Y ; 16K x 40 bit cg}pac-
525"H x 19"W x 22.5"D. ; ity: 5.25"H x

19"W x 21”D.

3DM-650 Memory:
275 nsec: 650 nsec full cycle; 16K x 40 bit capacity:

5.25"H x 19”"W x 21”D.

3DM-2000
Memory:
800 nsec access: 2
usec full evele:; 32,768
cap.. expandable to
131.072 wds, to 76 bits:
5.25"H x 19"W x 21”D.

RF-4 Memory:
400 nsec aceess; 25DM-500 Memory:
I psec full eveles: 250 nsec access; HOO nsee
4K x 20 bit capacity: full cvele; 8K x 36 bit capacity;
5.25"H x 19"W x 217D, 5.25"H x 19"W x 23.571).




Unmatchable Performance
and Versatility —Ampex of-

fers uff-the-shelf memories

with the widest range of
cents-per-bit-per-nanosecond
choices. From character buffer
through central memory to ex-
tended core memory, there is
an Ampex standard product to
~satisfy your needs.

Unmatchable Reliability
—Ampex memory systems are
subjected to a consistently
high Ievel of quality control
from raw core materials
through final systems check-
out. Core compositions, stack

hables

design parameters, and sys-
tems worst-case circuit design
characteristics are all arrived
at through computer-aided
analysis. Ampex memories are
manufactured in accordance
with quality standards based
on years of experience with
thousands of memories. This
complete capability has en-
abled Ampex to utilize the
more reliable 3D memory or-
ganization in a 650-nanosec-
ond memory.

Unmatchable Packaging
—Ampex memory packaging
represents the optimum com-
bination of bit density and
maintainability. Five-million-
bit Ampex memories fit in as
little as 27 inches of standard
19-inch rack space with every

NEW CONCEPT IN LOW-COST
CHARACTER BUFFER MEMORIES!

The Ampex 3DM-3000 — a 1.5 psec buf-
fer cycle time, 3.0 psec full cycle time
memory with unprecedented capacity for
its size and cost.
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printed circuit card module in-
stantly available.

Unmatchable Experience
—Since 1954 Ampex has deliv-
ered thousands of memories,
incorporating a complete range
of cycle times and capacities, to
an ever-growing list of clients.

For full details about Ampex
memories, stacks, arrays and
cores circle the reader card
number. Or write: Ampex Cor-
poration, Computer Products
Division, 9937 W. Jefferson
Blvd., Culver City, Ca. 90230.

ANMPEX




Kleinschmidt.

The amazing Kleinschmidt 311™
Teleprinter is part of BOAC’s 100
million dollar computer system
called Boadicea. This system puts
all the BOAC offices in the United
States right next door to the home
office in London.

For example, if the BOAC office
in Miami needs a passenger list for -
any BOAC flight, Kleinschmidt gets

the answer from London in seconds.

At 400 words a minute.

The Kleinschmidt 311 Teleprinter

gives BOAC the ultimate in speed
and reliability. Furthermore, the

230

311 Teleprinter can accept parallel
information on demand at an
average speed of 40 characters a
second, which eliminates the
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l formatting problems of serial

printers. :

What Kleinschmidt is doing for
BOAC it can do for any business
that requires quick reception of the
printed word. If you would like
to learn more, please write
Kleinschmidt Division of SCM
Corporation, Deerfield, I11. 60015,
Or call us at 312-945-1000.

DATAMATION
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look ahead

CANADIAN SUNRISE;

INVASION FROM NORTH

0OEM PRINTERS SNEAK

PREVIEWED AT SJCC

IBM OUT AS UC IRVINE

SHUFFLES COMPUTER

June 1969

FACILITIES

megabucks) bootleg parallel processor project at Fed-
eral Systems Div. lacks the authority of corporate
approval.

Meanwhile, in Menlo Park, a number cruncher proj-
ect allegedly dear to T. J. Watson Jr.'s heart has
reportedly had its problems changing to 360-compati-
ble after an early try at the non-compatible
route, with accompanying personnel changes. It's
still headed up by key 360 architect Gene Amdahl.
Rumors are that an attempt to scuttle the project is
really an effort to get more dough for the project,
originally budgeted for a reported $450 million.

Besides ego satisfaction ("If CDC can build a
supercomputer, so can we"), the big beast is sup~-
posed to test out new technology. But standard-line
1/0 devices are said to be killing it.

Consolidated Computer Industries, Canadian company
which is marketing a modified Hewlett-Packard 2116B
time-sharing system, is set to invade the U.S. with
a data preparation unit called Key-Edit, unveiled at
the DPMA in Montreal this month.

The unit moves data from keyboard to a high
speed drum, then, on the operator's command, to tape.
It will include a minicomputer, offer "extra" features
at a "competitive" price.

CCI, incorporated last July, plans to raise some
$10 million soon by going public (Toronto Exchange).,
will expand marketing operations, headed in the U.S.
by George Athanus, in High Point, N.C. Headquarters
of the 40-man company are in Toronto. President is
Mers Kutt, a Canadian edp veteran formerly with IBM,
Honeywell and Queens Univ.

Boston's infant Data Printer Corp. will soon unveil
a line of impact printers for the oem market. The
F-80 and F-132 (column width) boast 600 lpm, are
designed for mass production, maximum reliability.
Over 10 patents are pending on design and
manufacturing techniques.

Aimed at use with minicomputers and as remote
terminals (including Teletype replacement), the
compact printers will offer a mechanism price of
about $3500 for 100-unit orders, said to be some
$500 less than competitive printers.

The 18-man firm is hiring assembly workers for
its 17.5K-sq.-ft. plant, plans to produce 100
printers a month beginning in September.

About July 1, the University of California at Irvine
will send back its 360/50 with some 15 terminals
(down from 40 earlier) and replace the single system
with a Sigma 7 and a PDP-10.

At the same time the UC campus is restructuring
its computer facilities and management. Instead of
one center, now headed by Robert Gordon, there will
be two--the PDP-10 for batch work and the Sigma 7
for interactive operations. Heads of the two centers,
not yet chosen, will report to the holder of a new
job title--assistant chancellor for computing. The
department of information and computer sciences,
which handles student instruction, will remain a

(Conﬁnued<n1pag6233)
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Route se.lling—
40% faster,
50% cheaper

Stretchable records
that cut costs

Computerized labeling

Faster, cheaper way
to report college
grades

Only the tried
and true

232

Moore New lldeas for
ata Processing

Route salesmen could load up faster and do
their bookkeeping with less effort by combining
a Moore idea with computer capability. Idea is
to preprint product names, codes, and prices—
including last-minute new-product additions. All
salesman has to do is enter guantities. Avoids
errors due to bad handwriting. Makes sure new
products get a push, Faster. Cheaper. More
efficient. Ask about "route selling.”

When you can stretch an information system to
provide extra copies only on an if needed and
when needed basis, you can eliminate some of your
paper cost. Moore has such systems—with built-in
duplicator masters to turn out whole or partial
copies as meeded. You cut forms inventory and you
avoid stuffing needless paper into files. Ask about
"stretchable records."

If you've been preparing labels by hand to
identify bulky products not easily identified,
Moore has a good idea for you. Computers are
capable of generating King-size numbers that can
be read easily from several feet away. Not only
numbers but words and symbols. Printed on
continuous adhesive label stock, these labels can
be generated as a by-product of other printouts.
Ask about "labeling."

It used to be the responsibility of each
instructor to send out final grades. When you've
got 20,000 students, each carrying five subjects,

~ that's 100,000 different notifications. A lot of

time, work, expense. Moore has a way to tap your
ADP equipment for this job. Student grade reporting

comes as a by-product. No envelopes. No stuffing.
No metered postage. Grades get out faster.
University records are completed faster. Time and
money are saved. Ask about "college grades."

When you ask Moore for ideas, you get only
those that have stood the test of use. And there
are more than 2400 Moore men out gathering,
swapping, improving on, and creating new ideas to
meet the changing needs of business. One Moore
idea may be what you need.

MOORE BUSINESS FORMNMS, (0IC.

Over 675 offices and plants, 2407 salesmen in North America
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look ahead

separate function; students may be assigned projects
on either of the machines.

Impetus for the changes came, apparently, from
physical science faculty members who wanted direct
access to their own computer. And, about the same
time, IBM chose not to renew their agreement with
Irvine for joint development of operating systems to
support instructional use of the 50.

INDUSTRY SUBSCRIBES Tired of waiting for sluggish AFIPS to decide if it
PALTRY KING FUND wants to administer the Computer Industry Martin

Luther King Fund, Howard Bromberg, fund originator,
has forwarded it to Rev. Ralph Abernathy of the
Southern Christian Leadersip Conference. The
conference is sponsoring the new People's ‘
International Univ. in Atlanta, and the money--now
a staggering $1300--will be used to assist students
in the school's programming and keypunching courses.

RUMORS AND Looks like sluggish sledding for the Brooks-Moorhead
RAW RANDOM DATA bill to computerize Congress, passed by the House

GovOps committee last month. A Rules subcommittee,
headed by Calif.'s B.F. Sisk, considers the bill

a proposal to reorganize Congress. Such proposals
call for "several months" of study...New computer
rumors: CDC will announce "within nine months" a

new machine which, contrary to rumor, will not
incorporate modified 6400 or 7600 cpu's...GE is
expected to announce additions to the 600 series by
yvear-end, including a model bigger then the 635...
And Univac, so long promising the 9500, will unveil
a 9000-series-compatible 9600 in July. Look too for
an 1110, said to be compatible with the 1108, but
"different in structure.'' ...A federal gov't ruling
requiring testing of every automobile tire represents
a bonanza for makers of small computers, used at
quality assurance test stands. One tire maker has
ordered 100 mini's...Look for Bell & Howell sub
Consolidated Electrodynamics to be another entry in
the key-to-tape recorder race. ...ADAPSO's new time-
sharing section has added new dimensions to the FCC
computer/communications inquiry. The group recently
recommended that the commission take some respon-
sibility for intrastate as well as interstate service,
to achieve greater uniformity. It also lodged the
first official protest concerning 50% rate increases
imposed in several states on telephone network-linked
users. ...Now that the Codasyl programming language
committee has approved the teleprocessing proposal
for COBOL, IBM will begin implementing it into 1its
USASCOBOL, even before USASI ayes it...The

Computer Peripheral Manufacturers Ass'n. met at

the SJCC to consider a plan on organizational
structure and a draft charter prepared by a
committee headed by Dick Caveney. After numerous
attempts (seemingly motivated by provincial self-
interest) to shoot it down, it was decided to send
it out as prepared for charter members, including
computer manufacturers, to accept or reject on a
take it or leave it basis. ...Rapid rise dept.:

Max Palevsky, who joined Xerox May 15, was

named head of the executive committee May 15.
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IS cuiting your

IBM 360
sort time
in half worth

- $200
a month?

The name is PISORT and Programmatics could do it
because Programmatics is in the software business. Strictly.
PISORT is an amazingly simple piece of plug-in software
that’s fully compatible with IBM’s DOS sort program.
Programmatics guarantees that PISORT will not only cut
your sort time in half; it will cut your disk space in half

at the same time. PISORT includes all the features of DSORT
and utilizes the same JCL and sort control cards. What

you have to have, of course, is an IBM 360 with 65K or more
operating on DOS. Which doesn’t mean that all you OS
people should defenestrate yourselves. We're working on our
OS PISORT now. Lease, license and lots more good
information is available on request. By now, you’ve probably
rationalized that your IBM Sort is free. Which is true.

But you’ve got to admit that it’s only half fast.

PROGRAMMATICS

11661 San Vicente Blvd., Los Angeles, Calif. 90049
11401 North Shore Drive, Reston, Virginia 22070
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people

Jack A. Strong, balding computer pio-

neer, sailor and bon vivant, has
dropped plans to form his own firm
(see Jan., p. 185) and has joined
Mauchly-Wood as vp, marketing and
administration. An early member of
CSC, he was most recently exec vp of
Digitek. . . . International Telephone
and Telegraph Corp. has announced
the consolidation of its "data systems,
equipment and services operations on

|

a worldwide basis under the direction
of Martin E. Karp. . . . Dr. Harold
Goldberg, most recently a vp and di-
rector of LTV Electrosystems, Inc., has
joined Riker-Maxson Corp. as execu-
tive vp and director to supervise the
operations of some 30 of the com-
pany’s operating facilities. . . . Robert
Howe, chairman of the board of Ap-
plied Dynamics, is now also chief exec-
utive officer. Former president William
Wood resigned to become a Singer vp.
... Paul Anderson is the new manager,
computer applications, at Ford’s engi-
neering staff. He had been manager of
dp at the company’s Rawsonville
plant. Anderson takes the position va-
cated by Chuck Missler, who left to
form Cyphernetics Corp. (see April, p.
194). ... Henry J. McCarthy, market-
ing vp for Ticket Reservation Systems,
has been appointed president of TRS
subsidiary Ticket Controls, Inc., which
will develop lottery and on/off-track
betting systems. He will remain a vp of
the parent company. . . . Kenneth F,
Julin has been elected president of
Subscription Television, Inc. He will
concentrate on broadening the com-
pany’s base of activities in electronics, -
communications and computer-related
fields. Julin has been president of
Leach Corp., an STV subsidiary, and
is succeeded there by Robert L. Jan-
nen, former Leach exec vp. . . . Wil- |

June 1969

liam J. Weisz will succeed Elmer H.
Wavering as president of Motorola,
Inc., in September of 1970 and as
chief operating officer in May, 1972.
... Dr. Herbert Freeman of New York
Univ. has been named chairman of the
U.S. Committee for 1rip Congress "71,
to be held in Ljubljana, Yugoslavia.
... Julius Blank, one of the eight found-
ers of Fairchild Semiconductor, has
joined Ness Industries, Inc., Palo Alto,
as senior venture manager. . . . Univac
has established a third systems pro-
gramming location. Heading up the
new group is Edward A. Watkins as
manager of Salt Lake City Software
Development. He had been project
manager of systems programming at
the Roseville, Minn., software devel-
opment facility. The new operation
will augment other systems program-
ming work and prepare software pack-
ages to be supplied on a worldwide
basis to Univac users. . . . N. Richard
Miller, former staff vp, business plan-
ning and economic analysis, for RCA’s
Information Systems Div., has been
appointed division vp and gm of the
company’s Graphic Systems Div. . . .
Linden G. Criddle has joined Tally
Corp. as exec vp. He had been vp of
United Control Corp. and general
manager of its Data Div. in South El
Monte, Calif. . . . George Glaser, Mc-
Kinsey & Co. associate in San Francis-
co, will move to the company’s Dussel-
dorf, Germany, office in the same ca-
pacity. . . . REDCOR president Emil
Borgers has been elected to the board
of Applications Software Inc., Tor-
rance, Calif. . . . Dr. Peter Wegner,
Associate Professor of Computer Sci-
ence at Cornell Univ., has been re-
elected chairman of the ACM Special
Interest Group on Programming Lan-
guages (SIGPLAN). . . . Garlan Morse
has been promoted to the newly cre-
ated position of exec vp for Sylvania

Electric Products Inc., with responsi- -

bility for corporate direction of the
company’s six operating groups: light-
ing products, entertainment products,
electronic systems, information sys-
tems, metals and chemicals, and elec-
tronic components. . . . William E.
Reidy has been promoted to the posi-
tion of corporate director of systems
and procedures for Kraftco Corp., one
of the nation’s leading producers of
processed, packaged foods: He will be
responsible for direction and coordina-
tion of all data processing in the corpo-
ration. . . . Richard S. Moore, former
director of the spare parts department
of the Boeing Co.’s Commercial Air-
craft Div., will join Butler Data Sys-
tems, Hawthorne, Calif., on July 1 as
president and chief executive officer.
He will succeed James M. Bird, who
will remain .in the company as an ad-
visor in marketing and in acquisition
and diversification matters. . . . Robert

many software
problems have
already been solved,
CAN YOU FIND THE
SOLUTION?

N
P D srevS

yes.

Computer & Information
Systems puts the answers right
at your fingertips. Our staff
reads hundreds of publications
each month from all over the
world, including periodicals,
government reports, confer-
ence proceedings, books, dis-
sertations, and patents. All
items of interest to EDP soft-
ware users are abstracted, in-
dexed, cross-referenced, and
published monthly in C & IS.
Result. .. aninvaluable tool to
help you solve software prob-
lems. On your desk, or in the
reference library, C & IS gives
you the information you need
to do your job faster and more
efficiently. So stop wasting
time ant money solving prob-
lems that someone has solved '
for you, write for more informa-
tion about Computer & Infor-
mation Systems, the abstracts
journal that searches the liter-
ature of the world to make your
job easier.

Cambridge Communica-
tions Corp., 1612 “K" St., N.W,,
Washington, D.C. 20006, U.S.A,

CAMBRIDGE
COMMUNICATIONS
CORPORATION
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If we thought your EDP needs

stop with "hardware”, we could -

deliver Data-Recorders on a -
o-it-yourself basis




When MDS took the “punched card” bull by the horns,
and introduced the Mohawk Data-Recorder in the
Spring of 1965, we knew we had our work cut out
for us.

4
We felt a little like the first automobile builders, who
faced the prediction “it will never replace the horse
and buggy.”

Like the automobile, the Data-Recorder won accept-
ance, and paved the way for numerous competitive
keyboard-to-tape devices.

We already knew that, despite the appeal of the Data-
Recorder’s potential, you would expect considerably
more than a mere hunk of new hardware. From this
insight came several critical MDS decisions which
have contributed greatly to the successful use of
Data-Recorders.

WE DECIDED...

...that the unique versatility of the Data-Recorder war-

" rants extra effort on our part to help you develop
the data formats that let you take maximum
advantage of the MDS keyboard-to-magnetic tape
method. With the Data-Recorder, you’re not fenced
in by punched card limitations.
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..it is necessary to spend ample time with you . . . to
become familiar with your EDP problems and appli-
cations before we can intelligently determine how
Data-Recorders can best be of service to you.

..that when you install Data-Recorders,MDS should
be on hand to help you get the feel of this new
equipment. We keep an MDS man on the job until
you’re ready to go on your own.

..that MDS should back you up with a strong, well-
trained Customer Engineer organization. Today,
should the necessity arise, every Data-Recorder
user can have service help in short order . . . from
70 offices in the U. S., and others throughout the
world.

..that because an operator is efficient on the card
punch, it doesn’t mean you should automatically
turn her loose on the Data-Recorder. So we devel- -
oped the now-famous MDS “Programmed Instruc-
tion” Series that gets the operator off on the right
foot, trains her to get the most out of all Data-
Recorder models. Many Data-Recorder operators
now come from typist pools.

These are significant “pluses” that come with the
Mohawk Data-Recorder hardware (the original units
that made it possible for you to transcribe data from
source documents direct to computer-compatible
magnetic tape).

If you're still tied to punched cards for input prepara-
tion ... and want to break the bottleneck. .. this is just
a gentle reminder that Mohawk Data-Recorders offer
you both proven hardware advantages, and a broad
range of ‘“pluses” you can’t afford to overlook.

Want more facts about Mohawk Data-Recorders?

Phone or write.

MOHAWK] V]

DATA SCIENCES CORP

P. O. Box 630 e Palisade St., » Herkimer, N.Y. 13350 s Tel.: 315/866-6800

OFFICES IN MAJOR MARKET AREAS AROUND THE WORLD




If momentary
power breaks upset
your computers...’

Call (419) 522-3611"

Computers will not operate dependably
if there is the slightest disturbance in the
electric power supply. So if you want
No-Goof computer performance, you
need an ldeal Electric No-Break CF
Power System. )

These patented systems supply regu-
lated voltage and constant frequency —
without batteries or other external power
—to carry over short power interruptions
up to 30 seconds or more, or to provide
time to transfer from preferred power to
auxiliary or stand-by power. They are
available in two basic types with several
variations, and in ratings from 2.5 KW
through 1000 KW.

If your computer gets its orders on-the-
spot, an ldeal Electric CF System can
save valuable time. If data is transmitted

to your computer from remote locations,
it can prevent disaster. Whatever your
special power problems might be, we
invite you to use our abilities and experi-
ence in solving them.

For more information on how we can
serve you, and for a copy of our bulletin
on CF Systems, telephone or write The
Ideal Electric & Mfg. Co., Mansfield, Ohio
(44903) U.S.A.

IDEAL
ELECTRIC

OFFICES IN MOST MAJOR CITIES

A Large Electrical Manufacturer ordered two more Ideal Electric CF Systems for its
Data Processing Center. Each system is rated at 250 KW, and provides 12 seconds carry-
over time for short power interruptions and to start an engine-generator set if needed.
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people...

R. Everett has been elected president
and chief executive officer of The
2iTRE Corp. He was also named to the
board of trustees and member of the
board’s executive committee. Everett
has been with MITRE since it was
founded in 1958. . . . Creative Com-
puter Services, Inc., New York City,
has announced the appointment of
Gerald O. Koop as president and John
F. Phillips, executive vp. They were
formerly president and vice president,
respectively, of Data Concepts, Inc., a
subsidiary of United Data Centers. . . .
Anton J. Pros, former vp and treasurer
of the Midwest Stock Exchange Ser-
vice Corp., has been named president
and chief executive officer of Mid-
America Computer Corp., a Chicago-
based computer service organization.

. Cambridge Computer Corp. has
formed a new subsidiary, Cambridge
Computer of New York, to provide a
complete dp facilities management
service for select major industries. John
Kehoe, Jr., has been named president
and Frank Triolo exec vp. Both come
from IBM. . .. Jack N. Veale, formerly

“exec vp, Systems Sciences Div., of

Technical Operations Corp., has been
appointed exec vp and elected a direc-
tor of Optical Scanning Corp. Before
joining Technical Operations, Veale
was with Sperry Rand for 27 years in
various executive positions, including
vp-marketing of the Univac Div. . . .
Delta Data Systems Corp. (formerly
Computer Technology Inc.) has an-
nounced the appointment of R. Barry
Borden as president. Previously, he
was a founding officer of pENCO-DATA
Engineering Co., manufacturers rep
firm in the computer and computer pe-
ripheral equipment field. . . . Bob
Bemer, manager of Systems and Soft-
ware Engineering Integration at GE
Phoenix, has been appointed Program
Chairman of the 1970 ACM Confer-
ence and Exposition. . . . Robert M.
Whittington has been appointed to the
new post of director of management
information services for Libbey-
Owens-Ford Co. Formerly coordinator
of corporate data processing and plant
offices, he will be responsible for the
direction, development and operation
of the corporate-wide financial and
production information systems involv-
ing the company’s data centers for
computer and data processing. . . .
William P. Dingsdale has been elected
president of Western Magnetics, Inc.,
Glendale, Calif.-based producer of
magnetic tape heads. . .. T. ]J. Watson,
Jr., has been nominated as Citizen Re-
gent of the Board of Regents of the
Smithsonian Institution. . . . Dr. Milton

DARARTAMATION



KEY PUNCH
WITH A
MEMORY

New Tab Datafinder 400 brings key
punching into phase with today’s
computers. Datafinder 400 attaches to
any |IBM key punch or verifier. A
14,000 to 28,000 bit delay line memory
provides for programmed control of
automatic punching and constant data
for increased document throughput
and accuracy. Datafinder trains
operators to punch any document in
minutes with exclusive and automatic,
constantly lighted instructions.

Datafinder 400 can provide card punch
capacity up to 31 programs, further
increasing throughput and accuracy.
With the back-up of Datafinder-
equipped Tab Data Input Centers, you
can rely on Tab for accelerating
accurate input, helping you achieve
greater utilization of your computer.
For information on Datafinder and
Tab Data Input Centers, write Tab
Products Company, 633 Battery Street,
San Francisco, California 94111.
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Isyour EDP system in real time? Or
goingintoit? Don‘tbugthe mainframe
by using core space for a communica-
tions job itwasn't designed to do. ‘

The Sanders SANDAC* 200 is a
Programmable Communications Pro-
cessor. That's exactly what it was de-
signed to be. v

A SANDAC 200 lets you start with-
what you need now. You can add {/0
channels as required. Up to 256, all

simultaneously active. And you can

multi-drop terminals on each channel
if desired. ,

Interface a remarkable variety of
peripherals. Low speed or high speed.
You tell us and we’ll make them fit.
There'’s a choice of single bit, serial or
parallel character, and parallel word

’buffers.

Expand from 4K to 65K {131,072
bytes)of directly addressable core
memory. With memory parity and pro-
tection bit for each location.

Software includes diagnostics, as-
semblers, debugging and utility rou-
tines. A real-time supervisor offers
dynamic core allocation.
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Unicates

Put a SANDAC 200 in front of your
EDP system, a System/360 or any
other. You'll be able to do more com-
puting with a smaller computer. And
you'll end up with a more efficient data
communications system.

For information, contact Marketing
Manager, Data Communications
Systems Group, Sanders Associates,

Inc., Daniel Webster
SAlA

Highway South, Nashua,

New Hampshire 03060.
Or telephone (603) |SANDERS
885-4554. ASSOCIATES, INC.

*TM Sanders Associates, Inc.



We warned
the industry
that we planned
to go over their
heads.

Way over.

We started out by guaranteeing that all CEC digital
recording heads would record perfectly for 2,000 hours.
Then discovered that in actual use they've been
averaging better than 12,000 tape passing hours. And
achieving a peak head life of 16,000 hours.

How come? Tougher materials and an advanced head
design which produce a smoother, harder contact
surface. Which,; in turn, assures the lowest
cost-per-hour for heads and maximum protection

for tape. And superior head-to-head uniformity.

Of course, CEC digital recording heads offer some
other important advantages, too. Such as

3200 FRPI (1600 BPI) performance. The fact
that they are fully IBM compatible. And

that they are available for any specific
requirement—when you need them.

Now aren’t you glad we didn't go

through channels? CEC/DATA INSTRUMENTS DIVISION

For all the heady facts,

call our nearest office. Or

write Bell & Howell,

Pasadena, California 91109.

Ask for Bulletin Kit 3308-X2.
CIRCLE 127 ON READER CARD
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people...

E. Mohr has been elected president
and chief executive officer and Mal-
colm A. Maclntyre chairman of the
board of The Bunker-Ramo Corp.
MacIntyre has been a director of
Bunker-Ramo since formation of the
original company in 1964. Dr. Mohr
has served as chairman of the board for
the past year (see Sept.’68, p. 79). ...
Paul Taylor, formerly with the Vertol
Div. of the Boeing Co., has been ap-
pointed exec vp of Information Indus-
tries, Inc., Wayne, Pa. . . . Edwin M.
Bederson has been elected president of
Strategic Datacenters, Inc., subsidiary
of Strategic Systems, Inc. He had been
vp for marketing services of the parent
company. ... . E. W, Housh, former di-
rector of information and data process-
ing systems for IBM World Trade
Corp., has been elected president of
Cybernetics International Corp. . . .
Leonard R. Dimmick has been pro-
moted from assistant manager to man-
ager of corporate data processing for
Bethlehem Steel Corp. He replaces
James H. Woodhouse, who retired af-
ter 32 years with the corporation. . . .
Peter Davis, most recently head of
Laurentide Leasing Co., has been ap-
pointed president of DPI Systeins, Inc.,
the wholly owned leasing subsidiary of
Data Pathing Inc....Howard S. Lands-
man is the new president and chief ex-
ecutive officer of Data Transformation,
Inc., computer-oriented printing com-
pany. He had been exec vp of the par-
ent company, Computer Marnagement
Consultants, Inc., Skokie, Ill., and will
continue as CMC vp of sales. . .. The
boatrd of directors of University Com-
puting Co. has elected Charles J. Wyly,
Jr., as president of the company. Sam
Wyly, founder and former president of
UCC, has been elected chairman of
the board. . . . B. Joseph Vincent,
chairman of usast’s Commiittee on Op-
tical Character Recognition, has joined
Recognition Equipment Inc. as assis-
tant general sales manager., He had
been senior staff consultant to URS
Systems Corp. . . . Data Disc, Palo
Alt, has established a Manufacturing
Div. which will mass-produce the
products for the already existing com-
pany divisions. The new division will
be headed by John.Shortal, mcst re-
cently with Litton Industries. . . . Prin-
cipals of Com-Pete, the Com-Share
spin-off (see May, p. 245), are: James
Morelock, formerly with Navy systems
engineering specialists Veda, Inc.,
president; petroleum specialists Arvid
Callen and John Spitler, exec vp and
vp-marketing, respectively; and Ralph
Rheingans, vp of technical operations,
formerly with Com-Share program-
ming.
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datamart

NOTICE — This marks the final ap-
pearance of the Datamart. Those seek-
ing alternative methods of advertising
in Datamation are urged to' contact

the nearest Datamation scles office
(See p. 4).

Address all replles to box number advertise-
ments as follows:

DATAMATION

F. D. Thompson Publications, inc.
35 Mason Street

Greenwich, Conn. 06830
Classified Advertising

EQUIPMENT FOR SALE
PURCHASE OR LEASE

SALE: 024—$600; 026—$2000; 056—$600; 077—
$900; 082—$1000; 083—$4000; 084—$7500 402—
- $1100; 403—$1500; 407—$4700; 514—$1400, 602—
$900. Panels 50% off. ADP CO., 105 Hinricher, Wil-
low Springs, 11l. 312-839-5164.

IBM MACHINES .
For Sale
Call or write us for any of your DP machine
requirements. All of our machines are subject to

TLW Computer Industries
P.0. Box 29763, Atlanta, Ga. 30329
(404) 451-1895

FOR SALE

32K CONTROL DATA 3300
COMPLETE COMPUTER SYSTEM

Manufacturer’s Maintenance

Also Extensive Software
For Petroleum Exploration
Data Processing

Box 6-1

FOR SALE—AIl in excellent operating condition—
almost new. Three (3) Magnetic Tape Certifiers:

1 Cybetronics CS-1

1 Cybetronics €S-2

1 General Kinetics Model 97

For information on these certifiers please contact:
Magnetic Media Corp. 616 Fayette Ave.
Mamaroneck, N.Y.

212-792-1919 or 914-698-8660

WANTED

Exlsting software system for convalescent home.
Patient billing, Medicare, etc. Will purchase or
lease. Write: Box #6-2

TIME-SHARING
PORTABLE TERMINALS
Modified TELETYPE
Model 33 KSR & ASR
(Friction and Sprocket Feed)

Acoustic Data Sets
""" MULTIPLEXERS
Remote, all 103A data and
control functions

"IN STOCK . IMMEDIATE DELIVERY

Sale or Lease
ComData Corporation
7544 W. Oakton, Niles, Ill. 60648
312/692-6107

SERVICES

OPTICAL SCANNING
Each month we convert over 1 million records to
magnetic tape by typing and scanning. We format
your finished tapes per your requirements. High
quality work. Write or phone Ken Benson, Input
Services, 111 E. 4th Street. Dayton, Ohio 45402
(513) 222-2721.

Key Punching:

C. I. C. can key punch and verify 2,000,000, 80 coi-
umn cards per month at 12 usual U. S. Prices utrlrzmg
our overseas facilities. Guaranteed results and quick
turn-around. Computer Input Corporation, Suite 1313,
5670 Wilshire Boulevard, Los Angeles, California

90036. Phone, (213) 936-2137.

HELP WANTED
NON-PROFIT INSTITUTIONS

POSITIONS AVAILABLE—MONTANA STATE UNI-
VERSITY, Bozeman, Montana. Systems Analyst—
Programmers IN—-Computmg Center, Business
Office, Registrar's Office. CONTACT—John C.
Miller, Director, Computing Center, Montana
State Unwersrty, Bozeman, Montana 59715.

SYSTEMS PROGRAMMERS
The Columbia University Computer Center has open-
ings for systems programmers on several levels;
including the supervisory. We have a 360 Model 91

. and a Model 75, operating under LASP/MVT. This

system is to be developed in a variety of ways,
Including implementation of low- and high-speed
terminal facilities. The environment is challenging.
Send resume to Jessica Hellwig, Computer Center,
Columbia University, New York, N.Y. 10027

Director, Bureau of Systems Analysis, Data Process-
ing and Telecommunications. $15,147-19,219. Com-
monwealth of Massachusetts. Top position in newly-
established bureau responsibie for state policy, plan-
ning and direction of data processing, systems
analysis, including communications systems man-
agement studies and program development. Write:
Commissioner of Administration, Room 312, State
House, Boston, Massachusetts 02133.

If you could see
the people
CARE feeds...

...you/wouldn’t need
coaxing. Mail a check.

CARE Food Crusade, New York, N.Y. 10016

FOR SALE: Burroughs 11 total typing sensimatic style

-F1303P with A542P card punch control unit. Card-

punch not included. Cost new $10,000 in 1965.
Contact: S. P. Fawcett, c/o National Graphics Corp.,
386 S. 4th st., Columbus, Chio, 43216. -

June 1969

Our new jet service to the Orient can

CUT YUUR REYPUNCRING
CUSTS N RALF

U.S. to Bangkok/ Taipei to you. Ridiculous? Not a bit.

CIC's centers in Bangkok and Taipei are fully staffed with
experienced operators ready to keypunch and verify your data. -

We'll jet your materials to the Orient, punch, verify, convert to
tape and fly your data and tapes back to you as quickly as if
you had sent the job around the block.

" The cost will be less than doing the job yourself, including all

logistical costs.

CAPACITY? 36,000 hours monthly. EQUIPMENT? IBM exclusively.
SPECIFICATIONS? 7 or 9 track, 200, 556, 800 or 1600 b.p.i.
QUALITY? You can't do better. All verified work is guaranteed

to be 100% accurate.

COMPUTER INPUT CORPORATION

1000 South Hope Street, Los Angeles, California 90015

Phone: (213) 749-7119 Cable: “Keypunch, Los Angeles”
CIRCLE 128 ON READER CARD
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recruitment
advertisers’
index

For the convenience of those readers interested
in professional opportunities, we have gathered
in the following pages the advertisements of
these industry firms and professional placement

agencies:

Aer0|et General, A Subswllary of General Tire & ‘

Rubber Co. . ... ... .. i i 254
Albert Associates . .................. EEREETETR, 262
Albert, Nellissen, Inc. . ........................... 276
Brentwood Personnel Associates ................... 262
Cadillac Associates, Inc. . ......................... 266
Callahan Center for Computer Personnel . ............ 248
Compu Search, A Division of Management Recruiters, )

International ...... P 258
Digital Equipment Corporation . .................... 264
Fanning Personnel Agency, Inc. . ................ ... 278
Fox-Morris Associates . .. ........... ... i 268
The Foxboro Company . .......... ... ... ... 263
General Dynamics, Pomona Division ................ 252
Robert Half Personnel Agencies .................... 277
Hospital Computer Consultants, Inc. . . ............... 266
Hughes Aircraft Company, Aerospace Divisions ... ... .. 265
IBM Corporation, Components Division . .. ............ 269
Everett Kelley Associates ... ...................... 268
Arthur D. Little, Inc. . .............c.. ... .... PR 256
Lockheed Electronics Company, A Division of

Lockheed Aircraft Corporation . .............. 250, 253
Lockheed Missiles & Space Company, A Group Division

of Lockheed Aircraft Corporation . ................ 262
LTV Electrosystems, Inc, . ..................... 260, 261
Mobil Oil Corporation . .......................... 278
Montgomery Ward . ......... ... ... v, 251
The National Cash Register Company . ............... 255
Parker-Finch Associates, Inc. . :..................... 270
PerSystIne. ... i i e e 270
Quantum Science Corporation . .................... 254
RCA Information Systems . .. ...................... 271
Resource Computer Corporation ................... 257
Scientific Data Systems . ............. ... ... . ..., .. 259
Sheridan AssociatesInc. . ......................... 254
Sikorsky Aircraft, Division of United Aircraft

Corporation . ......... ...t 267
Source EDP . ........... e et e et 256
Sperry Rand Corp., Univac Division . ......... 272,274,275
Stanford University, Linear Accelerator Center .. ....... 256
S. K. Stewart & Associates . .. ....... ... ... ..., 258'
Systeim Development Corporation . .. ................ 249
Systemation Consultants, Inc. ...................... 258
Wells Recruiting Systems, Inc. .. .................... 276
248

Data Communications
Manager

We are putting together a superior, creative
team to expand our national data communi-
cations network, with a variety of terminals,
the heart of which will be one of the largest
computer centers in the World.

We need a Project Manager to head this
team who will aggressively take charge of
the entire development and implementation
of this system including hardware, software,
and applications.

Salary, fringe benefits, stock plan are out-
standing. Opportunity for the future is de-
pendent solely on your ability and perfor-
mance. Midwest location.

If you are up to this challenge and have the
necessary management and technical exper-
ience, please send a brief resume to:

DATAMATION MAGAZINE, Box 69-A,
35 Mason St., Greenwich, Conn. 06830
Our personnel know of this ad. An equal opportunity employer.

CALLAHAN OFFERS YOU
MORE THAN A SALARY

SURVEY —

AVERAGE SALARIES TELL YOU NOTHING

£p
P[A :
CEM
Now you can determine 4 Ny
. ]
exactly how you compare with your C’S

contemporaries. This FREE /
booklet lists typical backgrounds //
of all professionals in the
EDP field. This includes their year
of graduation, types of
experience, present salary and
bona fide accepted offers.

CALLAHAN CENTER FOR COMPUTER PERSONNEL
1819 JFK Bivd., Suite 414, Bivd. Bldg., Phila., Pa. 19103
= PHONE: 215 561-1950

Exclusive EDP representative of the
International Persunnel Recruiters, Ltd.

MAIL COUPON AND GET YOUR BOOKLET THREE WEEKS SOONER

Callahan Center for Computer Personne! [ DAT-6/69
1819 JFK Bivd., Phila., Pa. 19103

Gentlemen: Please send me a free copy of EDP PLACEMENT FACTS.

NAME TITLE
ADDRESS i

cITY STATE
PHONE ZIP,

CIRCLE 337 ON READER CARD
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Choose your space at SDC

Hundreds of companies are each working on an inter-
esting space application or two.

SDC people are working on hundreds. Choose:

— A new Machine-Independent Telemetry-Oriented
Language (MITOL), compilers, operating systems, and
executives for real-time command/control systems on
third-generation IBM, CDC, and Univac equipment.

— Computer programs for multiple satellite control.
— Integration of all software applications and interface
for a world-wide Air Force satellite control and track-
ing system, including the Satellite Control Facility and
remote tracking stations.

= Programs for real-time information flow between
remote tracking stations and the Satellite Test Center,

and for real-time computer processing at both ends of .

the link. .
= Or other Space and Range Projects, Spaceborne
Programs, or Advanced Technology for Space Opera-

June 1969

tions, military and civilian.

The most experienced company in the world of
computer software has become the most versatile in
the universe of satellite control, range systems, and
information processing. That’s us. SDC.

How about you? If you’re really capable and
experienced, too—as a programmer, system analyst, or
other computer professional—we’ve got space for you
right now. Space, and money, and opportunity, and
excitement, and a real need. Choose your space at SDC.
First step: Send your resume to Bill Schultz, Employ-
ment Manager.

Join us in space. In time you’ll be way ahead.

System Development Corporation

3000 Olympic Blvd., Santa Monica, Calif. 90406
A Plans for Progress
and equal opportunity employer

sDC
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Ordinary engineers have their place.

Elsewhere.

ENGINEER)

MARKETING %6
PRODUC TION

ORDINARY ENGINEERS OUR ENGINEERS
Ordinary engineers are the guys who
sit in.somebody’s bullpen and slave away
on a tiny part of some immense project.
Doing the same kind of thing. Over and
over, without ever really knowing what
- their contribution amounts to.

We go about things a little differently.
And we think that's the reason we've
become a leader in computer memories.

Our technique is to let engineers get
involved in as many different activities as
they can handle. Technical proposals,
design, development, costing, production,
marketing, planning—you name it, our
engineers get involved in it. And the
involvement leads to commitment. It's
worked out beautifully. :

As a result we have a busy and ex-
tremely interested engineering staff. And

the finest line of memory systems and
stacks and interconnect circuitry on the
market.
It should surprise no one to learn that
- we're growing
at a healthy
clip. Just re-
cently, we in-
troduced our
new digital
Multi-Applica-
tion Computer
—MAC 16
—and-that's
going to accelerate our growth.
So, we need more engineers. Good
minds. Good technical backgrounds. And

the desire to get involved.

We pay well. And, because of our con-
tinuing growth we offer rapid advance-
ment.

If you're interested in us and you've got
an M.E. or E.E. and E.D.P. hardware or
software experience, let's get together.

Write to me—E. A. Gage—at 6201 E.
Randolph Street, Los Angeles, California
90022. Better still, call collect. (213)
722-6810. Naturally, we're an equal oppor-
tunity employer.

LOCKHEED ELECTRONICS COMPANY

@=® Data Products Division « A Division of Lockheed Aircraft Corporation

250 CIRCLE 334 ON READER CARD
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THE PROGRAMMER GAME ]

J} control and market ||_____
analysis techniques

1o 100,000,000 units  (—

1 in over 2,000 outlets. |

Consult Cathode ray|
tubes fo update over|
5,000,000 customer ||
records for catalog |
circulation data and
order processing.

[ Mechanize
| accounting with \\—
| alarge scale

| management (—
| info systemthat |

| lets youvary |
| structure and |
| contents of reports|
via a unique |
uery'lanquage

Check credit of customer in any
| part of U.S.thru online realtime |
|\ System handling millions of customers.

with advanced use of inquiry |
| and teleprocessing devices, |
| custom designed support |
|| packagesand maintenance |
’ of OS-DOS aperating systems |
for 25 third generation ||

computors in IS locations. |

Go back to'start’if the
pace (and the rewards) (__
are just toa much for you:

M. K. Fenwick, Corporate Systems Division
MONTGOMERY WARD
Data Center — Dept. E

140 S. State St., Chicago, lllinois 60603 Where The nameafthe game is "succesa”
o An Egual Opportunity Employer
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The Leader Must Lead

And to maintain our position as
the nation’s leading manfacturer
of tactical guided missiles and
weapons systems, we must
constantly search for creative
men and women capable of
sustaining and advancing our
record of achievement,

If you are looking for a better
career and can meet our
qualifications for achievement.
—Make the move today!

Immediate openings now exist
for: S

EDP PROGRAMMERS

Two years minimum program-
ming experience preferably on
large-scale computers, with
knowledge of COBOL,
AUTOCODER, or 360/BAL
programming languages.
Experience in application areas
such as Quality Assurance,
Production Control, Finance,

252

Personnel, and Engineering Data
Systems is essential for the
qualified applicant.

ANALYST - PROGRAMMERS

Minimum three years of actual
program experience designing
computer systems for large-scale
computers. Experience in design
and implementation of large-
scale computer systems in areas
such as Quality Assurance,
Production Control, Financial,
Personnel, and Engineering Data
Systems is essential.

SYSTEMS ANALYST -
MANAGEMENT PRACTICES

Minimum two years'experience or
four years in related business
experience, preferably in
manufacturing concern. We are
seeking several aggressive,
self-motivated individuals who
can assume the complete
responsibility for development of
division-wide administrative

CIRCLE 336 ON READER CARD

systems. Experience in the areas
of Production Control, Quality
Assurance, Engineering Docu-
mentation, or Industrial
Engineering is desired.

All applicants must be able to
communicate well, orally and in
writing, with all levels of
management. College degree
preferred.

To arrange a confidential

interview, please send resume,
including salary history to:

Mr. 0. R. Warren

P. O. Box 2507-W

Pomona, California 91766

or phone Mr. Warren collect at
(714) 629-5111, Ext. 3288

GENERAL DYNAMICS
Pomona Division

An Equal Opportunity Employer M/F
U. S." Citizenship Required

DATAMATION




If you thmk the last shot was a real bell ringer...
the big ones are still to come!

We're now looking far beyond the lunar landing.

And that’s the interesting part about working on
America’s space program, the challenge is always
there. Right now NASA has big plans. As they
see it, “- - - In the coming years we will see an
expansion of our knowledge of not only the planets
Mars and Venus but also Mercury, Jupiter and
the other outer planets.”

We can make you a part of that future if you join
the Lockheed Team at the NASA Manned Space
Center in Houston. You’ll work on the future
in a pleasant present.

You’ll be developing programming systems and
advanced techniques that integrate digital, analog
or hybrid computers into the overall functions
of scientific computation, data acquisition,
transmission and processing. You might perform
analysis and programming on IBM, UNIVAC or CDC
equipment, using COBOL and FORTRAN IV and V.
Or you might analyze equipment configurations
and data processing requirements for
instrumentation engineering of telemetry
communications systems. Or you might develop
electrical and numerical models of scientific and
engineering problems for solution on high speed
computers.

Whatever your assignment, you’ll be expected
to innovate. To improve. To make as large a
contribution as you can.

We'll encourage you to continue your education.
At company sponsored courses. At any of the
colleges and universities in the Houston area. And
we have regular management training programs in
which we enroll key management and potential
management people.

And, living in the Houston area is great for the
family. Your children will have the advantage of
attending exceptional schools with the children of
our space pioneers.

A thriving community with attractive homes,
sailing, golf and other recreation has grown up right
around the Manned Spacecraft Center. And
theatres, museums, concerts and fine shopping are
just afew minutes away from your work in the )
; . i . metropolitan center of Houston. /
- ’ So if you want to share in the toasts of the future,”
send aresume of your experience and quahflcatlons
to Mr. Dean Pearson, Employment Manager.

LOCKHEED

ELECTRONICS COMPANY

A Division of Lockheed Aircraft Corporation
16811 El Camino Real, Houston, Texas
An Equal Opportunity Employer
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- THREE
| VERY SPECIAL
~ SPECIALISTS

THE
ELECTRONICS
DIVISION

AEROJET

(25 miles east of Los Angeles)
Has immediate requirements for:

SYSTEMS PROGRAMMERS

Positions offer unique opportunity to work
with a small group involved in state-of-the-
art development, design, coding, and check-
out of the software required to examine
mission data in a real time mode from a
sensory satellite system. Requires three to
five years experience with FORTRAN IV
programming. Assembly language experi-
ence would be desirable.

COMPUTER SYSTEMS
SPECIALIST

We have an extremely important position
in our data processing and analysis labora-
tory for a specialist in software program-
ming. His mission will be to implement
the retrieval and analysis of satellite data in
a real time mode. The individual selected
must be capable of a high degree of inno-

_ vation creativity in the development of
digital computer programs to determine
mission performance and related phenome-
nological data.

SYSTEMS ENGINEERS

System Test Engineers to prepare test plans
and conduct analyses of test results relating
to an on-line data processing system. The
positions will require the development of
system verification requirements and plan-
ning of tests to satisfy these require-
ments for the hardware, software and per-
sonnel subsystem. The persons selected will
be expected to establish and coordinate the
.complete test plan for a multi-purpose on--
line processing and display system, direct
the analysis of test results, and conceive and
propose efficient means of verifying soft-
ware performance. BSEE required, MSEE
desirable, with six years experience, three
years experience ‘in data processing.

Submit resume, including salary requirement to:

D. L. Rowe, Employment Manager
P.0. Box 303-A
Azusa, Calif. 91702

A subsidiary of
the General Tire & Rubber Co.
an equal opportunity employer

AEROJET
GENERAL
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PROGRAMMERS  ENGINEERS

Washington, D.C. = New York « New Jersey « New England »
Philadelphia * Chicago < Minnesota » Texas * Ohio * Florida *
Arizona « California « Southeast Asia

If you have a B.S.,, M.S. or Ph.D. and you are experienced or
interested in any of the following, contact us immediately for
free career counseling and an objective analysis of your
position in today's market.

PROGRAMMERS SYSTEMS ENGINEERS

* Management Info Systems < Reliability Analysis

« Information Retrieval « Digital Computer Systems
+ Command & Control * Digital Logic Design
 Aerospace Applications « Digital Circuit Design

* Real Time/On Line « Digital Communications

¢ Systems Simulation « Systems Integration

* Software Development « Soft Ware Analysis

* Communications ¢ (Oceanography

Salaries range from $8,200 to $25,000.
Our client companies assume all fees.

" Forward resume in confidence, or call (collect):

Mr. Martin E. Sheridan
Area Code 703) 524-7660

SHERIDAN ASSOCIATES INC.
1901 North Fort Myer Drive
Suite 614
Arlington, Virginia 22209
(Just over the Potomac from Washing‘ion, D.C.)
Personnel Consultants to the Computer Industry

CIRCLE 304 ON READER CARD

I I I I I I COMPUTER DESIGN ENGINEER
* * ORPRODUCT PLANNER

L) L]
You'll evaluate existing and forth-
coming digital systems and compo-

nents, foresee needs, trends, and mar-
t kets, and translate your findings into
0 terms understandable to business and
E . ! financial executives. Calls for 5-15
t COMPUTER PERIPHERAL

or EQUIPMENT ENGINEER/

- L}
Marketing MM
g You will have an intimate knowledge
) of input and output devices, including
ies. Position re-
L] nological & market trends. At least
Flrm 5 years of engineering/marketing ex-
perience.

Consulting with Quantum Science Corporation offers you more va-
riety, more stimulation, and a lot more room to advance rapidly.
Quantum, because of the number of advanced degree men on our
staff, holds a unique position among national technically-oriented
consulting and information services, with major companies and fi-
to appropriate salary, In the East please call Mr. H. Bailey at 212-
986-4410 or send resume and salary history in confidence to Quantum
Science Corporation, 245 Park Avenue, New York, N.Y. 10017. In the
West please call Dr. M. Disman at 415-327-8400 or send resume and
salary history in confidence to Quantum Science Corporation, 851
Welch Rd., Palo Alto, Calif. 94304.

years of experience.
L]
Consulting i o
’ quires the ability to forecast tech-
nancial institutions as clients. Profit-sharing and bonus in addition

CIRCLE 303 ON READER CARD
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CENTURY SERIES
Dayton, Ohio

1. SOFTWARE DEVELOPMENT PROGRAMMERS: Will
be involved in the creation of realtime, online major
projects for commercial institutions. involves the design
of complete packaged software systems for various
input/output routines. Experience in machine language
or large file computer .programming desirable. The
software must be fully expansible to provide for any
operating requirements of modern computer applica-
tions.

2. EDP PROGRAMMING WRITERS: Prepare technical
"manvals and sales material on new or modified sys-
femé, devices, equipment or installations. The material
is to be used primarily by Customer Service Technicians
and Field Personnel for training, reference, education
and maintenance. Degree plus 2-3 years’ experience in
.EDP writing.

3. APPLIED PROGRAMMING DEVELOPMENT: Pro-
grammers and systems analysts experienced in com-
mercial, industrial, financial or retail applications pro-
gramming. Positions involve working on 3rd generation
equipment. Miningum of 2 years’ programming or sys-
tems experience.

4. COMPETITIVE PRODUCT EVALUATION: This posi-
tion requires preparation of written reports concerning
the capabilities of competitive computer hardware and
software; technical sales assistance by phone, mail or in
person to the NCR field Marketing force and analysis
of the computer marketplace of the future and develop-
ment of strategies to take advantage of the market. An
ideal background will include from 3 to 6 vyears’
experience either directly in the evaluation area or in
working with various types of computers; the ability to
perceive salient features of computer systems and re-
late them to NCR products.

Reply in confidence to:

5. MANAGEMENT SCIENCES: Experienced Fortran
programmer interested in the challenge of designing
and implementing new Fortran compilers for conversa-

tional and realtime systems.

6. FOOD DISTRIBUTION ANALYSIS: Responsibilities
would include the development of systems for use on
the Century Series, with the result of total management
information systems for food distribution industry. Ex-
perience in the area of food distribution is' necessary.
EDP background is desired but not required for consid-
eration. Limited amount of travel.

7. PRODUCT PLANNING SPECIALIST: Wiil carry re-
sponsibility for design of realtime, online terminal
systems for retail industry. Complete systems planning
and development. Requirements inciude a background
in software and a basic knowledge and understanding
of hardware.

8. MARKETING PLANNING SPECIALIST: NCR's new
CENTURY SERIES of Computers employ the latest state
of the art in design, software development and aggres-
sive or systems analysis and design with magnetic file
computers, exciting challenges and rewards can be
yours. NCR is growing rapidly and you can enjoy
abundant opportunities to grow with it in preparing
and implementing further marketing plans for already
released and about to be released CENTURY Computer
products.

9. SOFTWARE ENGINEER: Will carry responsibility
for assisting in the formulation, specification, and eval-
vation of new NCR systems and equipment. This will
also include the complete development, preparation
and evaluation of software.

Mr. Ronald L. Lauterbach
Executive & Professional Placement

The National Cash Register Company

Main & K Streets
Dayton, Ohio 45409

AN EQUAL OPPORTUNITY EMPLOYER (M/F)

June 1969
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We'’ve

and a lot
more:

Desngn development, and implementation in

- conjunction with the staff and members of
the N. Y. Stock Exchange, of an automated
_system to facilitate the j pre- negotiation
phases of block tradmg in New York Stock

{‘/(‘,Forecastmg thevg;w wth of a |arge city by means .
. ofa Iarge simulation of land use and

opment of a police
nand and Control,

;done all this,

It's free. Thenew 1969 Edition.
Our National Computer
Salary Survey and
Career Planning Guide

The all new 1969 Edition of Source Edp’s Computer Salary Survey
and Career Planning Guide is now available containing up-to-the-minute
information vital to every computer professional. Subjects include:

» The annual Source Edp Survey of Computer Salaries broken
down by 28 separate levels of professional and managerial clas-
sifications ranging up to $75,000.

« A comprehensive analysis of current trends in computer
employment opportunities.

« A study of information processing development within major
industrial classifications including user and non-user industries.

« An examination of the techniques and strategy in career planning.

All of this information has been compiled and edited by the people
at Source Edp-—the largest nationwide recruiting firm devoted solely
to the computer field. To receive your free copy of the 1969 Edition
of Source Edp’s Computer Salary Survey and Career Planning Guide,
circle the reader inquiry card. Or, to speed delivery, write directly
to the Source Edp office nearest you.

source

Atlanta—William G. Barnett, 11 Corporate Square (404) 634-5127
Chicago—David D, Grimes, 100 S. Wacker Drive (312) 782-0857
Dallas—Paul E. Dittmer, 7701 Stemmons Freeway (214) 638-4080
Detroit—Charles T. Walther 2990 West Grand Blvd. (313) 871-5210

Los Angeles—Wayne B. Emlgh 3470 Wilshire Blvd. (213) 386-5500
Minneapolis—Fred N. Anderson 801 Nicollet Mall (612) 332-8735

New York—Edward T. Golden, 1414 Ave. of the Americas (212) 752-8260
Philadelphia—George P. Rammlng, 1700 Market Street (215) 665-1717
San Francisco—Richard M. Clark, 111 Pine Street (415) 434-241Q
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Scientific
Programmers

To design code, check out, and document computer
programs for high energy physics analysis systems. Will
have significant responsibility for maintenance and im-
provement of subroutine library.

BS degree with experience as applications programmer
on IBM 360 and Fortran IV required. JCL knowledge
desirable.

*

* To maintain and develop programs on IBM 360 and
PDP-9. Will also assume responsibilities for routine pro-
duction runs. Good knowledge of assembly language and
familiarity with 360 system with disc storage devices
essential.

* To perform off-line programming in connection with
wire spark chamber experiments.

Machine programming experience coupled with scientific
background required. .

* To conduct systems analysis using IBM 360/91. MS
degree in math, physics or related experience applicable.

Successful applicants will be members of Stanford’s pre-
fessional and cultural community . . . with all the bene-
fits. SLAC is an equal opportunity employer. )

Please send résumé to Mr. G. F. Renner,
P.O. Box 4349, Stanford, California 94305

STANFORD LINEAR
ACCELERATOR CENTER

CIRCLE 309 ON READER CARD
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ma
headhunter.

. Make
something
out of it.

More money, for instance.

Or make the jump from big old company to growing new
one. Or make the move that will get you a stock option
or more security or better climate.

If you're a winner, | can get you your deal.

The way | see it, being a headhunter means | work
hard to help other hard-working guys get the biggest
and best jobs they can handle.

If you want that kind of help, send me your resume.
Or give me a call. )

If you don’t, then maybe you’d better stick with the
job you’re stuck with. Lots of luck.

—Don Zimmerlin

When you ask Resource Computer Corporation to
find you a better job, you deal with a knowledgeable
executive who has line management experience in the
computer field.

Like Don Zimmerlin, vice president in charge of our
East Coast operations. He used to be director of market
planning at Control Data and has been in computers
since 1954,

Or—in Los Angeles—Sam D’Angelo. He joined us after
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15 years in sales and sales management with IBM.
VP George Caras, from IBM by way of Scientific Data
Systems. And RCC’s president, Chuck Cole, who was
at SDS as vice president, sales, and before that at IBM
and Control Data.

We know where the action is. We're in the business of
matching individuals to individual jobs. And we speak
your language. Let's talk. Call or come in or write.

Till we get you a better job, you won’t owe us a cent.
Afterward, you still won’t. Your grateful new employer
will pay our fee, as well as your new higher salary.

Mr. George Caras

RESOURCE COMPUTER CORP.
1901 Avenue of the Stars

Los Angeles, Calif. 90067
Phone (213) 277-4717

Mr. Donald J. Zimmerlin
RESOURCE COMPUTER CORP.
1875 Connecticut Ave. NW
Washington, D.C. 20009

Phone (202) 483-1200

RESOURCE
COMPUTER
CORPORATION

Programming ¢ Education « Placement - Consulting *
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EXECUTIVE-LEVEL

Positions Open $12-25,000
Your Choice of Locations

If you are a professional at the executive level or about to enter
the management ranks, we invite your inquiry at once. QOur client
‘companies now have many executive openings available. Locations
are West Coast, East Coast, Midwest, Southeast and Southwest.

Immediate Openings:

* Software Development * OR/MIS

¢ Application Engineering ¢ Business Programming

* Sales & Marketing ¢ Advanced Systems Engineering
¢ EDP Management * Diagnostic Routines

* Systems Analysis * Circuit & Logic Design

This is an ideal time to consider a career change, and you should
be looking at the opportunities immediately available. Let's open
the door to a confidential discussion of your professional goals
and our ‘clients needs. All expenses and fees are paid by client
companies. Send resume in complete confidence with salary history
and location preference to:

S. K. STEWART & ASSOCIATES

The Herald Bldg.
P.O. Box 40247 Cincinnati, Ohio 45240

Systemation Consultants, Inc.

Houston - New York

San Francisco

New software development department with company having es-
tablished a reputation for sophisticated systems seeks professional
with five or more years experience in operating systems design on
large computer systems. Extensive design experience at the exec,
monitor or master control panel level. Experience should be in a
multiprogramming, multiprocessors environment. This operating
system under design has extended core storage. Prefer advanced
degree in Computer Science. Starting salary to $20,000.

Hardware Systems Engineers

Growing medium sized subsidiary extending computer technology
into new high speed material handling, control, medical, and
potent consumer-oriented applications seeks BS/MSEE's with
experience in at least two of the following areas: digital logic/
circuit design, large electronic/electromechanical control systems,
A/D and D/A converters, data acquisition systems, DDC or Super-
visory control systems, etc. Ground floor opportunities in both
design and application engineering with this company whose
parent corporation is glamour stock. Starting salaries to $17,000
range — Southwest.

Systems Planning

Rapidly expanding Houston subsidiary of major manufacturing
company seeks professional to assume integrated systems respon-
sibilities including planning, design, and implimentation. Must be
capable of interfacing with several growing operating departments
concerning their requirements for systems and procedures, short
interval scheduling, training, etc. Outstanding opportunity to de-
velop new computer applications—occasional travel and no pro-
gramming involved. Starting base salary to $15,000 range.

NO FEE

The above positions are only a small sampling of the exceptional
hardware and software opportunities within the activities of sys-
tems management, systems design/programming, process control,
scientific/commercial applications, etc. as well as marketing,
Operations Research, and other associated activities of our client
companies in various domestic and international locations—both
ir. and sr. positions available. Your current employer will not be
contacted without your permission. Send resume in confidence or
request our resume form. A call to our Houston Director—J. L,
Gresham, BChE, MBA—for further information is also invited.

Post Oak Tower
Houston, Texas 77027 622-1370
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THIS COUPON

PLUGS YOU INTO
THE NATION'S LARGEST
EDP PLACEMENT NETWORK.

Compu Search is a nationally coordi-
nated network of over 50 offices devoted
exclusively to your career advancement
in the Data Processing Industry. We
know our installations like a printout
and have an abundance of positions at
all levels of data processing. Salaries
range from $7,000 to $40,000 per year,
and naturally our client companies as-
sume all fees.

Compu Search account executives
know the EDP Industry. With Compu
Search, your future is in the hands of
professionals. Through a nationwide
network of offices, your Compu Search
men’ have at their fingertips the right
position for you. (The coupon confi-
dentially puts you in touch with well
over 9,000 employers )

If you're not progressing rapidly
enough in America’s most rapidly pro-
gressing industry, return the coupon
today. Better yet, send your resume
with the coupon and save a step. After
all, time is important.

So is getting started; send in the
coupon and load your career program
today | ’

ComeuSeanch

A Division of Management Recruiters,
International '

1001 Euclid Avenue « Cleveland, Ohio 44115
Your EDP Future is our only Business

CIRCLE 311 ON READER CARD
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Giant organizations plan your future fo

We don’t. If you're buried in a large organization, call us. We're especially looking for Customer Engineering
Scientific Data Systems,

Representatives, Sales Representatives and Programmers. Call or write Joseph Gerson, Department D6 at e segundo, caiitornia
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Extending man’s senses:

Command joint forces from 20,000 feet.

Bounce a newscast around the world.

Navigate precisely from Cape Horn to the Cape of
Good Hope.

Turn night into day with an airborne floodlight.

Set up a TACAN transceiver, anywhere, in minutes.

Airborne command and control stations. Communica-
tions satellite networks. The global Omega navigation
system. Nighttime military and civilian operations. Portable
TACAN.

All demand fail-safe technology — the finest electronics

and systems available.

That’s our business. _

LTV Electrosystems has the scientific and engineering
talent, fast-reaction capacity and the production facilities
(15 nationwide) to build the sophisticated, new-generation
systems our customers need to extend their senses and
capabilities into every environment.

Why don’t you join us?

See the opposite page for a listing of current professional
opportunities at LTV Electrosystems.

LTV ELECTROSYSTEMS, INC.

A quality company of Ling-Temco-Vought, Inc. &="IFV -

CIRCLE 315 ON READER CARD
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sort of transaction goes on all the time:
it is the basis of existence of most com-
puter user’s groups. Software is also
peculiar from a legal point of view, in
that it can be stolen without depriving
the original owner of anything tan-
gible, whether of wealth, material pos-
sessions, or capability. Like a picture
of a 1970 automobile, it may have a
value far beyond its material worth,
and it should be legally protected in
some way. But patentable? That’s an-
other question.

There are many things that, in the
light of computer technology, are un-
clear about patent law. Obviously the
intent of patent law, as originally de-
veloped, is not entirely applicable to a
technology whose essential compo-
nents ovérlap the bounds of “process”
as understood by patent lawyers of
thirty years ago. And I am certainly no
lawyer by any stretch of the imagina-
tion. But I hope the fallacies of today
will not become the legal arguments of
tomorrow.

LynN D. YARBROUGH
Arcon Corporation
Wakefield, Massachusetts

acrobreves

Sir:

In response to Mr. Vladimir Pravikoff’s
letter appearing in April, I would like
to state that Computer Guidance Cor-
poration has compiled, and will have
available for distribution, a list of ac-
ronyms and abbreviations of all data
processing terms that we have been
exposed to in our 10 years.

Anyone desiring this list can obtain
one by writing to: Mr. J. P. Tutunjian,
Computer Guidance Corporation, 777
Third Avenue, New York, New York
10017: o
J. P. TUTUNJIAN
New York,New York

gimme a glitch
Sir:
The “Willya Ifya syndrome” is a stan-
dard problem an Original Equipment
Manufacturer in the electronics field
has to live with. The prospective cus-
tomer, through the salesman, says,
“Will you add this special logic glitch
for me? If you make it a zlump instead
of a zampf, then I'll buy it.”
The OEM then has to decide:
1. How definite is the prospective ac-
count’s ultimatum;
2. Is it worth the product planning
and engineering time and expense
to cost out the ultimatum;
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3. How doth it profit the manufactur-
er to contrive the unique glitch?

These three questions must be gone
through with almost every field re-
quest precipitated by what, in many
cases, are casual questions asked by
the prospective account. The problem
the hame office has is that it is very
difficult to determine: “Did the sales-
man make a realistically solid attempt
to sell standard off-the-shelf hard-
ware?” “Did the prospective account
make a realistic systems study of his
requirements before he demanded his
special glitch?”

Salesmen are not systems analysts,
they are salesmen. Many prospective
accounts do inadequate systems stud-
ies. This inadequacy forces an OEM to
waste time processing a certain num-
ber of field requests that represent su-
perficial systems planning.. The ques-
tion the OEM has to answer is, “How
much systems review and backup
should an OEM give its salesmen and
its prospective accounts before it ac-
cepts special requests or even standard
orders?” To put it another way, “How
does an OEM increase the net profit
on each order it processes?”

Processing the statistics required to
give an honest answer to this question
would be an exhausting job. Perhaps
big enough to turn over to the Ford
Foundation. But unless an OEM an-
swers this question correctly, his net
profits will continue to be in close con-
tact with the zero line.

HerBERT REICHLIN
Nashua, New Hampshire

cobol fumble

Sir: B

The New Products section of your
April issue carried a software story
(pp. 247) about the recently intro-
duced staTPAC (statistics package)
for our PDP-9 computer. The story er-
roneously stated that the package is
written in COBOL. STATPAC is, in fact,
written in FORTRAN.

Magrk NIEBERG

Manager, Public Relations

Digital Equipment Corp.

Maynard, Massachusetts

DATAMATION welcomes corre-
spondence about the computer in-
dustry and its effects on society, as
well as comments on the contents
of this publication. Letters should
be typed, double-spaced, . and
brief. Only those reaching the edi-
tors by the 1st can be considered
for the next month's issue. We re-
serve the right to edit or select ex-
cerpts from letters submitted to us.

A new bulletin of
professional
opportunities at
LTV Electrosystems.

Greenville Division

(Systems for strategic and tactical
surveillance, reconnaissance, detection;
tracking; command and control;
airborne lighting systems; artificial
intelligence; tactical warfare.)

Digital Systems Analysts

Digital Circuits Designers
Electro-Optics Systems Analysts

RF Systems Analysts ’

RF Circuits Designers

Scientific Programmers

Business Programmers

Facilities — Greenville, Texas; Greenville,
South Carolina; Roswell, New Mexico

Garland Division
(Long-range digital communications;
fluid mechanical systems for aircraft,
missiles, spacecraft; high-precision
antennas; guidance and navigation
systems; space systems.)

F Circuits Designers
RF Systems Analysts
Digital Circuits Designers
Digital Systems Analysts
Antenna Design Engineers
Scientific Programmers

Facilities — Garland and Arlington, Texas

Continental Electronics

(This subsidiarigcompany builds
super-power RF transmitters for radio
communications, broadcasting, re-entry
physics radars, radio astronomy,
nuclear accelerators.)

Transmitter Design Engineers

RF Circuit Designers

RF Systems Engineers

Facilities — Dallas, Texas;

Waltham, Massachusetts

Memcor Division
Portable and stationary TACAN systems,
tactical radio systems, gyro systems,

" nuclear controls, resistance products.)

Project Engineers (TACAN Systems)

Electronic Design Engineers

Instrumentation Engineers

Mechanical Engineers

Digital Systems Engineers

Facilities — Huntington, Indiana;

Zoy’r:e City, Michigan and Salt Lake City,
ta

Please call or write: Bill Hickey,
Supervisor of Professional Placement,

LTV Electrosystems, Inc., P. O. Box 6118,
Dallas, Texas 75222, Telephone (214)
276-7111: An equal opportunity employer.

LTV Electrosystems:

extending man’s senses.
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DATA COMMUNICATIONS
SPOKEN HERE!

Software
to PROGRAMMERS ANALYSTS
+ LANGUAGE DEVELOPMENT
Hardware COMPILERS/ASSEMBLERS
to ENGINEERS SCIENTISTS SYSTEMS DESIGN/ANALYSIS
* DIGITAL LOGIC DESIGN SCIENTIFIC PROGRAMMING
+ MESSAGE SWITCHING M
s LIYBRID SYSTEMS COMMERCIAL APPLICATIONS
+ MEMORY/STORAGE/RETRIEVAL REAL TIME SHARING
L
L[]
L ]

AR

ERS

COAST TO COAST
EUROPE

Oy

DISPLAYS/PERIPHERALS OPERATIONS RESEARCH
SYSTEMS INTEGRATION/TEST SIMULATION/MODELING
MICROELECTRONICS DIAGNOSTIC ROUTINES

e o o ® & o o o

Brentwood is a nationally recognized 6rganization staffed by degreed professionals
who are expert in the science of Engineering, Technical and EDP Personnel
Placement. Positions filled at all salary levels from Line Junior to Staff Seniors.

0/

EXCLUSIVE!

The unique personal and confidential relation-
ship we establish with you and our clients
permits us to offer you outstanding job oppor-
tunities, many not found anywhere else. If your
potential or abilities are above average and you
are looking for a challenge, our unique service
provides 49 state and international coverage.

OUR CURRENT TOP 3 NEEDS:

1. COMMUN./ON-LINE SYSTEMS

2, DEGREED MILITARY PERSONNEL
with any computer background

3. SALES — HARDWARE or SERVICES
Managers, Seniors, Juniors

OTHERS — Junior to V.P. Levels:

* Management/Computer Consulting
* 0/R, Management Sciences

o Computerized Process Control

» Management Information Systems
e Systems Planning/Development

» Business Systems, Programming

* Applied Mathematics

o Scientific Computation
 Logic/Digital /Circuit Design
 Software/Applications Packages

SALARIES $10,000-$35.000

Our clients assume all expenses
Call collect or write in full confidence to
(If you live WEST of the M|55|sszr

Joseph Albert or phone 505/982-

(If you live EAST of the Mississippi
George Kostecki or phone 212-679- 688
Indicate salary and geographic requirements.
Member ACM
Career Consultants in the Data Processing Field

Offices: 210 Fifth Ave., New York, N. Y. 10010
Route 4 Box 36, Sante Fe, N..M. 87501
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ALL FEES AND EXPENSES PAID BY CLIENT COMPANIES

BRENTWOOD

PERSONNEL =’ ASSOCIATES

Hdqts. 786 Broad Street, Newark, New Jersey 07102
(201) 622-0915

" BRENTWOOD OF PHILADELPHIA BRENTWDOD OF MASSACHUSETTS
520 Penn. Ave., Ft. Wash., Pa, 19034 80 Boylston St., Boston, Mass, 02116
(215) M] 6-8800 (617) 482-4720
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'SYSTEMS AND BUSINESS

Systems programming is in three areas of application: 1)
Develop on-line systems for hospital data management.
Must have IBM 360/DOS and assembly language back-
ground; 2) Perform test data programming on advanced

aerospace projects. Must- have CDC 6000 experience; 3) -

Coordinate between programming and manufacturing
organizations. Must have A.P.T. systems experience. BS in
math or engineering is required for all above positions.
Business programming: Develop COBOL programs for
hospital business offices. Must have degree and two years'
experience.

For further information please write J. N. Love, Profes-
sional Placement Manager, P.O. Box 504, Sunnyvale, Cali-
fornia 94088. An equal opportunity employer.

LOCKHEED

MISSILES & SPACE COMPANY

A GROUP.
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PROGRRAINIMERS
AND SOFTWARE
SVSTEINS
'DESIGIERS

 GET THE BEST OF 3 WORLDS.

Foxboro offers you responsibility, diversity and
hands-on programming experience with the team of
professionals who are setting the pace in computer
controlled process systems development.

The complexity, size and world-wide diversity of
existing projects and experimental programs now
underway are greater than at any other time in
our 60-year history. Foxboro sales and facilities
have tripled in the past ten years. Our 1968 sales
topped $120 million, and our employees

number over 7,000.

And we're in Foxborough, Massachusetts. Which
means you’ll be in the midst of some of the most
pleasant, uncrowded New England countryside you
could want, yet only a half-hour from Boston,
Cambridge or Cape Cod.

We invite you to explore the career positions now
available in the fastest growing area of computer
application, particularly if your experience and
interests relate to the following openings.

APPLICATIONS PROGRAMMERS

Several new positions exist requiring varying levels
of experience. Creative application programmers
are sought who are capable of taking complete
responsibility for bringing process control systems
software from their introductory stages of design
through to full real time simulation testing and
installation. Experience is required in one or more
of the following areas: Real Time Executive and/or
Real Time Input-Output, Time Sharing, Batch
Control, DDC, Setpoint Control and

Multilevel Programming.

SOFTWARE SVSTEIIIS DESIGN

Senior Programmers are sought to work in a
creative environment, developing a new generation
of digital technology. Development programs

.encompass advanced Real Time Systems, Computer-

based CRT Display Systems and Man-Machine
Communications. A degree is required, with a
minimum of 3 years’ programming experience in
leading development efforts in operating systems,
languages and communication, and control
software development. Successful candidates will
be responsible for all phases of program designing,
coding, checkout and documentation.

Interested individuals should forward a resume or
a detailed letter to Mr. Tom Bryant or call him
collect at (617) 543-8750, The Foxboro Company,
Professional Placement Office, Neponset Avenue,
Dept. D6, Foxboro, Mass. 02035. Foxboro is an
equal opportunity employer.

FOXBORO
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The
Gang’s All Here.

Thirteen years ago Digita! started operations in Maynard, Mass. Today we're
still headquartered here. Then we had three employees and 8,500 square feet.
Today we are an international corporation and rank as the world’s fourth largest

computer manufacturer (measured by computers installed) and the largest
supplier/manufacturer of modules. Some growing in thirteen years! And we've
got room for you to grow, too. In Engineering and Marketing, openings exist
for the following positions.

ENGINEERING

Engineering Manager

Engineering Supervisor

Systems Engineers

Design Engineers (Analog Systems)
Circuit Design Engineers

Logic Design Engineers

Memory Design Engineers
Electro-Mechanical Design Engineers

MARKETING

Product Line Marketing Manager
Physics Marketing Specialists
Bio-Medical Marketing Specialist
Numerical Control Marketing Specialist
Type Setting Marketing Specialist
Education Marketing Specialists
Product Support Specialists
Applications Programmers

Mechanical Design Engineers
Electronics Packaging Engineers

To get in touch with the gang, call (collect)
to B. E. MacFadden at (617) 897-4318 or send

him your resume to Digital Equipment
Corporation, 146 Main Street, Maynard, Mass.
01754. Digital is an equal opportunity employer.
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Can you make practical
contributions to the

computer sciences?

Our Data Systems Division is continuing its expansion into areas which will present
‘the greatest challenge for the foreseeable future —advanced aerospace weapon de-
livery, navigation digital and analog computers, advanced analog/digital control and
telemetry. Openings exist in a wide variety of disciplines in Laboratories which are
responsible for advanced technology, preliminary design and applications, and dig-
ital and analog circuitry. All of these require accredited degrees and a demonstrable
capacity to do creative design or analysis. Although experience is required for most
of the positions, several are open to recent graduates. Opportunities are immediately

available for:

Preliminary Design Engineers:
Helpful experience would include:
Digital, Analog and Hybrid Systems
Applications Engineering; Logical
Design; MemoryDesign (solid
state, ferrite or drum); Electro-
mechanical Design Engineering;
Physical Product Design; Thermal
Analysis or Packaging Trade-off
Studies.

Automatic Test Program Analysts:
Systems Test, In-flight Self Test,
Time-sharing or Maintenance Depot
experience would be directly ap-
plicable to our openings. A basic
understanding of the mathematics
involved with circuitry and com-
_puters, or weapon systems analysis
would be of particular value.

Microcircuitry: Development of hy-
brid-integrated devices, both digital
and linear. Experience with proc-
esses and applicable techniques is
required.

Circuit Design Engineers: Duties
would involve the design of logic
and computingcircuits,many forms
of input/output devices, high-reli-
ability low-power circuits for space-
craft VHF and UHF telemetry.
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Systems Integration Engineers:

Experience is required in such
areas as system integration, sys-
tem checkout, test equipment,
design, test specification and pro-
cedure writing.

There are also several openings
for Mechanical Engineers and
Physicists who have acquired spe-
cialized professional experience
which is directly applicable to the
design or analysis of aerospace
digital systems.

Computer Program Design:
Requires experience in the design
of real-time command and control
programs, or of software programs
for execution on an IBM 7094 or
GE 635 computer. Responsibilities
include: specification, design, im-
plementation, checkout and sup-
port of computer programs for a
wide variety of applications includ-
ing: Airborne Navigation & Fire
Control, Digital Simulation of Air-
borne Computer and its environ-
ment, Automatic In-Flight & Depot
System Testing, Assemblers and
Compilers and Automation of Elec-
tronic Equipment Design.

For immediate consideration,
please airmail your resume to:
Mr. Robert A. Martin
Head of Employment
Hughes Aerospace Divisions

Dept. 36
11940 W. Jefferson Blvd.
Culver City, Calif. 90230

U.S. citizenship is required
An equal opportunity employer-M&F
| bt l
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= ASSIGNMENT: DESIGN OR
PROGRAM A COMPLETE ORDER

ENTRY SYSTEM ON LINE T0 A 360/65 -

How does that grab you!?

If that assignment brought a glint to your
eye, read on. There are more. Like designing
or programming a data base for over
300,000 parts . . . or mathematical and
simulation models of VTOL aircraft . . . or
software in support of a real-time data
acquisition and reduction system, airborne
computers or a major retrieval system for
technical data. We could go on, but that
will give you the idea.

If this is the kind of career excitement you
relish, maybe you should get involved with
us. Get involved with far-out programs that
will hone your abilities to a fine edge. You'd
be joining an innovative group dedicated
to producing the most advanced VTOL air-
craft—high-speed TurboTrains—and high-

- performance marine vehicles. And the com-

puter systems to support them.

Your tools will be bright and shiny. Our

inventory includes UNIVAC 1108's and
IBM 360’s with graphics and teleprocessing.

If you're ready for new maturity, we want to
talk careers with you. We have exceptional
assignments at all levels of experience for:
Programmers and Analysts in both
Commercial and Scientific fields.

Send your resume in confidence, stating
salary requirements, to:

MR. LEO J. SHALVOY, PROFESSIONAL EMPLOYMENT.

Sikorsky
Rircraft

DIVISION OF UNITED AIRCRAFT CORPORATION

STRATFORD, CONNECTICUT
An Equat Opportunity Employer

June 1969
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PROGRAMMERS /ANALYSTS /ENGINEERS
From EVERETT KELLEY ASSOCIATES, INC.

If your present position lacks professional
motivation . . . NOW is the time to let us
program your professional future . . .

Consult our staff of experienced specialists
who are at your disposal. They will open doors
and arrange favorable interviews with selected
clients. Utilize your total professional capa-
bility in:

Scientific Programming « Digital or Logic Design
Real Time Systems’ « Circuit Design

Software Development *» Commercial Programming
Operations Research « Mathematics

Applied Systems o Development Engineering
Systems Design » Communications
Consulting + Sales/Marketing

Salary range: $8,000-$30,000. All expenses paid by
client companies (fees, interviewing and relocation).

Submit your resume in strict confidence, including
salary requirements and geographic preference.
directly to Mr. R. L. Keilholtz or Mr. Donald Wayne
or write for our composite resume form A

EVERETT KELLEY
ASSOCIATES

Consultants to the
Computer Industry

121 So. Broad Street (Suite300)
Philadelphia, Pa. 19407

Placement of Computer Professionals since Binac.
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ey STATE ..........
PRESENT POSITION . ............ OO0satary ...........
GEOGRAPHIC PREF. .......... REQ'D SALARY ............

Let our national retrieval system convert your
Instant Input to immediate Feed Back.

Let us evaluate your qualifications against all
orders in our system. Positions are located in all
areas of the country.

Fill out and mail this card today with resume if
available.

No cost or obligation. All replies strictly con-
fidential.

J. J. MC NICHOLS
ﬁ FOX-MORRIS ASSOCIATES
4 Personnel Consultonts

Suite 1608, PanAm Bldg., New York, N.Y. 10017
1500 Chestnut Street Philadelphia, Penna. 19102
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Scientific Engineering Programmers:

Help IBM expand new
technologies in semlconductors

At IBM’s Components Division
in East Fishkill, N.Y., we develop
and manufacture semiconductor
devices for our computers.

We're looking for Scientific En-
gineering Programmers to help us
design and develop quality con-
trol and manufacturing systems
to test improved semiconductor
devices.

What you’d do.

If you qualify, you’d join a
project team, or take on an indi-
vidual assignment, within our
advanced semiconductor group.

June 1969

You’d interface with a number of
engineering disciplines and give
them basic system support.
You’'d concentrate in such
areas as process control of test

equipment, semiconductor proc-

esses, analysis of process-oriented
engineering data, research or
manufacturing records.

And among the tools you’d use
are our sophisticated 1800, 1130
and System/360 computers.

You should have a Bachelor’s
degree in Engineering or Math
with at least one year’s program-
ming experience.

Call or write.

If you're interested, call Dick
Miskovitz at (914) 897-2864 col-
lect. Or send a brief letter or
resume to him at IBM Corpora-
tion, Dept. CF1011, Components
Division, Route’52, Hopewell
Junction, N.Y. 12533.

An Equal Opportunity Employer

IBM
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Analysts
Programmers

$8,000 - $25,000

| Query our file!

How many nanoseconds would you need to contact 2000 employers
and compare your achievements with their requirements.

Our on-line position evaluation system can save you Noo by compar-
ing your qualifications and objectives with the opportunities available
through our contacts with employers on an international basis and
through our affiliations in 85 cities.

Send your resume including salary requirements and geographical.

preference to:

Ray Alcorn, President

PerSyst

9525 Georgia Avenue., Silver Spring, Md. 20910
301/587-0303
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“Give us a mind that's
never complacent,
never satisfied, -

never satiated..

We'll give youajob
you'll never want to leave.

We'll give you a job as an RCA
systems programmer. A job that
will help turn your thoughts into
reality. You'll have a voice in
hardware design. A variety of
projects to test your intellectual
flexibility. A group of people

to work with who speak

your language.

We'll give you goals that are
sometimes definite, sometimes

vague, but always stimulating.

And we’ll give you rewards and
advancement commensurate

with your skills.

Write to us if you've had experience
in language processors, control sys-
tems, operating systems, utility
systems, communications systems,
micro-programming, sales, product
planning, or experience with central
processors, batch terminals, com-

n

munications controllers, random
access, magnetic storage, advanced
tape devices, etc.

Contact Mr. T. A. Beckett, Dept.
AC-11, RCA Information Systems
Division, Bldg. 202-1, Cherry Hill,
New Jersey 08101. We are an equal
opportunity employer.



Salesmeh and Sales Managers.‘.;

Univac: Where we haven't forgotten
the importance of money.

Everybody in the computer business offers opportumty
and challenge.

Which is fine. After all, opportunity, challenge and a.
dime will buy you a cup of coffee just about any place
-in town,

Univac is very big on opportunity and challenge, too.
But we never lose track of the fact that real challenge
deserves a real reward.

For example, Univac now has some extraordinaty
openings in sales, marketing and marketing manage-
ment. We're looking for real pro’s, men with marketing
management experience. Or men with .3-5 years ex-
perience in computer sales. We'll consider men with
3-5 years experience in software.

In fact, the only kicker is...the men must be as'
extraordinary as the opportunities we're offering.

If you fit any of these three categories, you'll first be
subjected to the most thorough screening imaginabl
But if you're selected, you'll be rewarded. w
chance to move into management.
To get things started, drop a letter.to
Director of Marketing, Univa
Division, P.0. Box 8100, Phi
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forum

The Forum is offered for readers who want to express their opinion on any aspect

of information processing. Your contributions are invited.

WHAT ARE
IBM’S

CORPORATE OBJECTIVES?

Much has been said, pro and con, on
the question of separate hardware/
software pricing, what it would do for
(or to) computer users and how it
would affect IBM. Mr. Brandon, in his
recent DATAMATION guest editorial
(April 1969) stated that “for the sake
of the industry” he is unalterably op-
posed to breaking up IBM or drastical-
ly changing its corporate objectives.
Pray tell me, what are its corporate
objectives? Are they to develop com-
patible DOS and OS/360 operating
systems, or fast efficient sorts and com-
pilers, or a GIS system, or a simple Job
Control Language, or over 100 differ-
ent manuals with addendum after ad-
dendum, or to minimize the core re-
quirements for its operating system, or
to ‘guarantee its software or to pro-

duce the most efficient hardware in the’

industry, or the most efficient third
generation software, or, perhaps only
to sell computers and let everything
else fall where it may.

Pity the poor third generation user
as noted in a recent N.Y. Times adver-
tisement (April 13). “Wanted—OS
360 Specialists—In the land of the
blind, the one-eyed man is king.”
Sounds kind of desperate, doesn’t he?P

The computer industry is at the
crossroads. It now has the opportunity
to change the status quo. The question
is whether the user ever had it so good
... or bad. I doubt that IBM will vol-
untarily relinquish its monopoly in sys-
tems software. And what is systems

June 1969

software anyway except those pro-~ =

grams that a computer manufacturer
chooses to implement? And what’s not
systems software? Well, it’s those pro-
grams that the manufacturer was not
pressured into implementing. That’s
how software is built by manufacturers
. . . just enough to get by and who
really cares how good it is . . . unless it
may sell more computers.

I am associated with one of those
small software houses that has pros-
pered. ADR has developed software
for sale, that does sell. But you must
admit it is difficult to compete against
free software. So until IBM markets all
its software separately; until IBM is

THE
BIGGEST

King Solomon obviously never in-
tended to chop the child in half. All he
wanted to do was correct a situation in
the simplest fashion and with the least
amount of pain.

I put forth, therefore, that breaking
up Gargantua lacks wisdom and could
be extremely painful. And even if we
ignore the fact that splitting up IBM is
only somewhat less complicated than
splitting the atom, we are still faced

forced to sell its software solely on its
merit in a free and competitive mar-
ket; until then software companies will
not be able to market improved soft-
ware that they are technically quali-
fied to develop . . . and until then I
sympathize with all those managers in
data processing departments who
spend half their waking hours explain-
ing why their computer applications
take twice as long to implement and
run twice as long as estimated. The
status quo is safe and changes create
uncertainty, But let there be no mis-
take, today’s software is substandard. T~
care about that. Do you?

—MARTIN A. GOETZ

SOFTWARE COMPANY

with the real issue: what benefits do
we derive?

I doubt very much whether IBM
will be shattered into a vast array of
independent, ineflicient corporations.
The obvious and most likely answer
would be a division between hardware
and software operations. Spinning off
the IBM Systems Development Divi-
sion could provide one of the solutions,
but what does that accomplish that is
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Programmers and systems analysts. v

Univac: Where you can help méke
the world a little bit better

The problem of air trafflc over New York City is a
big one.

But the FAA, wrth the help of Univac, is doing some-
thing to ease the problem. Now the FAA, with the assis-
tance of Univac, has made it possible to consolidate
the work of three separate New York air traffic.control
rooms into one common center. Which means more
?ffective, more efficient use of air space than ever be-
ore.

But the people who are proudest of thi¢ new control
center aren’t FAA people. They are the 26 Univag pro-
grammers and systems analysts who spent 15 months
writing the programs that make this center possible.
You see, we understand that working on an open-
ended program is almost as bad as working on no
program at all. And that working oh an important
problem like air traffic is the most rewarding work of all.

So here at Univac, we don’t give you busy work. .
We keep you busy with meaningful work. And instead
of just marking time, you'll make a real contribution
And we give you new responsibilities as fast as you
can handle them.
If all this sounds like the kind of company you ve.
been looking for, take a look at the Univac ]Ob oppo
tunities listed on the following page. /

UNIVAC

An Equal Opponumty /:‘mplayer MIF
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not accomplished by a rigid regulation
governing the separate pricing of
hardware and software?

But the hue and the cry is echoing
throughout the land. We all want to
see a little IBM blood flow. And so be
it. What we have to remember, how-
ever, is the fact that the whole purpose
of antitrust legislation is the protection
of the consumer, not the punishment
of the company. As such, the Justice
Dept. would require SDD to operate
profitably. Although the department
cannot wave a magic wand of profit-
ability, it can prevent a company, in
most cases, from intentionally operat-

lll!!L

ing at a loss. This then would provide
us with some insurance that competi-
tion with SDD would be somewhat
equitable.

Eventually,

But I repeat . . . what does the split-
up accomplish that separate pricing

“doesn’t? Some argue that separate
pricing will favor IBM whether SDD
is spun off or not. Since IBM can
amortize their software development
costs over more customers, the unit
price should be less than that of their
competitors. Furthermore, since there
are more IBM computers in the field,
independent software firms will un-
doubtedly produce more packages for
this market. This, in turn, will provide
the IBM customer with more software
and better software.

I can’t deny that IBM would have a
clear-cut advantage, but it would be a
temporary, short-lived one. For in-
stance, IBM would probably, initially,
amortize their software over all of their

hardware customers, even though this
is highly unreasonable. But all IBM
customers do not want all of IBM’s
software. Therefore, PL/I, as an exam-
ple, should be amortized over a small
percentage of IBM customers. As the
independents’ share of the market be-
comes larger, the prices for their soft-
ware will drop, while IBM’s prices will
rise due to a receding market. It’s not
simple supply and demand. It is also a
question of the quality of the supply
and the realism of the demand.

In order for the independent soft-
ware firms to capture mass markets,
they will need to produce “plug com-
patible” software, i.e., programs which
are externally identical to the de facto-
standard it replaces (IBM software).
This will be the order of the day until
they have proved their capability in
the marketplace and until they master
the art of mass distribution and mer-
chandising. It should be noted that
being plug compatible causes a loss of
efficiency, although this is a small
price to pay when considering the
marketing aspects of softwdre pack-
ages.

To take an example which is not too
technical, in maintaining plug compat-
ibility in p1 SORT (a Programmatics re-
placement for IBM’s psort), a certain
amount of efficiency was lost which
could have been gained by not being
compatible. In sorting on random ac-
cess devices, it is desirable to write
physical blocks of a certain length and
to read back blocks of a different
length which is not known at the time
the blocks are written. The IBM Sys-
tem/360 hardware has the capability
of doing this, but the software does not.
This problem does not arise in tape
sorting and, alas, virtually all manu-
facturers’ disc sorts use thinly dis-
guised tape sorting techniques.

IBM software is the easily identifi-
able market to attack. However, pack-
ages will certainly be developed for
other manufacturers as well. There are
both technical and economic reasons
for this. First of all, once a program
has been produced for a particular
computer, much of the work involved
in producing the same program for a
different computer has been done. The
design, most of the documentation, the
reference manuals, and even some of
the marketing groundwork is done. It
can then be produced for a new com-
puter at a fraction of the cost of the
original program. Although there may
be a smaller market over which to
amortize the costs, there are fewer
costs to amortize. Secondarily, since
the software market for IBM comput-
ers will become extremely competitive,
forward thinking software firms will
focus attention on the less competitive
markets represented by other comput-
ers. There exists a kind of basic self-
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Programmers and systems analysts. ...

Join the winning team in
computer technology

Sophisticated defense and aero

space assignments.

Mr. R. K. Patterson

Univac Employment Manager

Federal Systems Division, Dept. DM69
2750 West 7th Blvd.

St. Paul, Minn. 55116

Openings in all levels of programming
for Navy ASW programs.

Mr. John Spearing

Univac Site Manager, Dept. DM69
P.0O. Box 147

Warminster, Pa. 18974

Openings in all levels for programmers and
analysts: Maintenance and diagnostics,
radar systems, systems simulation, data
reduction and scientific applications.

Mr. W. A. Galle

Univac Employment Manager, Dept. DM69
36 State Highway 10

Hanover, New Jersey 07936

Major computer systems development in
St. Paul, Minnesota.
Mr. W. R. Short

~ Univac Employment Manager

Data Processing Division, Dept. DM69
2276 Highcrest Drive
Roseville, Minn. 55113

Systems programmers and systems analysts
with airlines applications or communications
experience on major systems.

Mr. H. M. Daubenspeck

Staffing Specialist

Univac

Division Sperry Rand Canada Ltd., Dept. DM69
250 Bloor Street East

Toronto 5, Ontario

Design of compilers, translators, interpreters
and assemblers for medium and major systems.
Mr. L. G. Holliday

Univac Employment Manager

Data Processing Division, Dept. DM69

P.O. Box 8100

Philadelphia, Pa. 19101

Systems analysts and sales representatives
for branch assignments throughout

the United States.

Mr. John Shelsy

Univac Employment Supervisor

Data Processing Division, Dept. DM69
P.O. Box 8100

Philadelphia, Pa. 19101

%}:SPER?Y RAND

| UNIVAC




Name

Home Address

City & State Zip

Telephone_______________home office

Present Employer.

Position Salary $

Machines and Languages you know._.__

Job Preference:

Geographic Preference:

Education (highest degree)

Wells Recruiting

Systems, Inc.
170 Broadway, New York,
New York 10038 (212) 964-5566
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regulating situation in this regard.

Therefore, I don’t see any true ad-
vantage to the consumer in spinning
off SDD. But in any event, I see no
reason for concern on the part of the
software industry. IBM has never dem-
onstrated its ability to produce qual-
ity or even adequate software. The
reason the SDD product survives is
merely because most users don’t real-
ize how really bad it is since there is no
broad basis for comparison. As a sepa-
rate corporate entity, out there in the
hard, cruel, motherless business world,
SDD could not exist for long.

Maybe, then, throwing SDD to the
wolves isn’t such a bad idea after all.*

—Davip E. FERGUsON

LONG-TERM
IMPACT ON THE
INDUSTRY OF
THE IBM
COURT CASES

To a large extent, IBM created the
computer industry. Starting from a
position of disadvantage, IBM has as-
sumed the dominant position in the
computer market. It had the financial,
research, educational, manufacturing,
field engineering and marketing re-
sources to accomplish this feat.

It is particularly interesting and per-
tinent to note that IBM was able to
accomplish this while operating under
a Justice Dept. Consent Decree.

Several companies, and the Justice
Dept., have brought suits against IBM.
The cumulative effect of these lawsuits
is to focus a great deal of attention on
the computer industry, and raise the
basic question of whether or not this
industry has a truly competitive mar-
ket.

One basic test to determine compet-
itive opportunity in a market is to
analyze the ability of new companies
entering the market to grow and pros-
per. This test assumes that if newly
formed companies, with limited man-
agement and financial resources, can
grow and prosper the market is openly
competitive and substantial opportu-
nity exists.

The proliferation of new companies
in our industry certainly indicates that
there is much opportunity in the mar-
ket as it is structured now. In fact,
there is so much opportunity that poor-
ly conceived and managed companies

computer
careers

Should you base your career on
just one interview? Make your
choice trom among several career
positions!

EUROPEAN and

NATIONWIDE CHOICE

N.Y, N.J., NEW ENGLAND, WASHING-
TON, D.C., PHILA., MINNESOTA,
TEXAS, HUNTSVILLE, FLORIDA, ARI-
ZONA, CALIFORNIA AND OTHERS

Contact us if you have some experience
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can easily obtain financing. This—not
IBM—is, in my opinion, the great
threat to the computer industry’s fu-
ture.

Even if IBM wanted to completely
control and dominate this market, and
was free to do so, it could not, because
IBM does not have the human re-
sources to grow rapidly enough to take
advantage of all existing market op-
portunities.

Our industry is in the process of ma-
turing. This dynamic industry is rapid-
ly becoming a basic industry to the
world. Historically, basic industries
have tended to become regulated in-
dustries in the United States.

Unfortunately, lawsuits, antitrust
regulations and consent decrees,
whose purpose is to regulate markets,
have historically damaged the market.
Dismantling the strong factors in the
market, in an effort to protect the
weak and inefficient, will lead to addi-
tional regulation. If the pending law-
suits and antitrust actions are carried
out, this new basic industry will be
damaged Regulation and antitrust ac-
tion are not necessary in the computer
industry for the simple reason that the
market’s appetite for computers and
services is larger than the combined
capacity of all the companies in exis-
tence to supply these services.

At a time when the market for prod-
ucts and services is so dynamic, and
financial resources are so easily ob-
tained, thoughtful managers should be
carefully building their companies to
stand the test of time. This is a time for
building. We should address ourselves
to the construction work of building
our companies—not to the destructive
work of dismantling IBM.

The leaders of the emerging compa-
nies should be developing products,
services and human resources that can
compete head on with IBM and win.
The best way to reduce IBM’s market
dominance is by being more. innova-
tive at creating and marketing prod-
ucts and services—not through court
action.

Independently and corporately, we
have had opportunities in this new in-
dustry that outstripped our boldest
dreams. It would be a sorry finish for
history to record that in the 1970’s a
new basic industry with a free market
destroyed that free market by thought-
less actions of a few companies within
the industry.

As a new industry, we have the op-
portunity, through enlightened leader-
ship, good business practices and fair
competition, to build a great basic in-
dustry, free of regulations, other than
the laws of the market place. Surely,
we should be wise enough to take ad-
vantage of what has been learned in
business history. These lawsuits are not
in the long-term best interests of the
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companies filing them or of their
stockholders. The current threat, of
course, is regulation which will cer-
tainly have the effect of slowing down
technological advances and creativity
in an industry which has shown enor-
mous capacity for both.

The objective of some of these law-
suits is to force IBM to separate its
products and services into several cat-
egories including hardware, compilers
and other supporting software, systems
engineering support, education, and
field engineering services. Somehow,
the organizations bringing these law-
suits feel that this will make the mar-
ket place more competitive.

Let’s look at what will really hap-
pen. Dismantling IBM into multiple
companies will increase IBM’s domi-
nance and control over the market and
drastically reduce manufacturing com-
petition. The shrewdest corporate
strategy IBM could employ would be
to voluntarily separate its services
prior to court action. The net effect of
this strategy would be to eliminate
pending legal action and dramatically
increase IBM’s dominance and profit-
ability in the computer market. Let’s
consider what would happen.
Hardware—No other company in the
computer business can compete with
IBM in mass producing hardware on a
price/performance basis. Its manufac-
turing facilities make it the General
Motors of the computer business. The
economies of scale in manufacturing
will prevail to IBM’s advantage. Users
desiring hardware will be able to buy
at the lowest cost from IBM. IBM will
be able to manufacture hardware and
sell it at a price, including an attrac-
tive profit to IBM, that may well be
lower than the manufacturing cost of
IBM’s competitors. This is competition
of the old-fashioned, bare-knuckle
type that our industry has not been ac-
customed to.

Dissenters may contend: “IBM
wouldn’t do that.” T contend that IBM
will be put under heavy pressure, by
the federal government and the var-
ious federal procurement agencies, to
do just that. These prices, publicly
available, will make the market. Such
a situation will inevitably lead to more
whimpering in the market place. The
hardware manufacturers, now in-
volved in bringing court action against
IBM, will find themselves longing for
“the good old days.”

Another interesting asset, working
in IBM’s favor, is its huge customer
base and marketing ability. Historical-
ly, IBM has been able to rent its prod-
ucts at a premium price above the
market. After being dismantled, IBM
would be able to rent its products at a
premium profit and, at the same time,
deliver its products at the lowest price
on the market. Dismantling IBM will
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the forum...

allow IBM to change the other areas of
its business—some of them marginal
profit areas in the past—into significant
profit centers.

Field Engineering—IBM "has been
conditioning the market for years to
accept very high field engineering
rates by gradually raising hourly rates
for a field engineer, without regard to
his capability, salary or proficiency.
After dismantling, IBM will be able to
charge its entire customer base for
field engineering services at these
rates. Its customers will have no prac-
tical alternative except to pay these
fees.

Education—IBM has established poli-
cies for ‘charging for portions of its
education, another service formerly in-
cluded in its rental price. Examine the
charges carefully on IBM’s educational
programs and, again, you will find
substantial profit margins. After dis-
mantling, IBM would charge for all
education at similar rates.

Systems Engineering—The IBM sys-
tems engineer now available on a con-
sulting basis as part of the rental
agreement will become available on an
hourly basis at profit margins of some
three to four times his salary cost.

The profits derived from field engi-
neering, education and systems engi-
neering are insignificant to IBM com-
pared to the profit derived from the
manufacture of hardware. I have dis-
cussed each of them to point out that
in every single case IBM’s market posi-
tion is enhanced, not weakened.

Dismantling IBM will cause so
many problems that the next step will
be industry regulation. This can be
gracefully brought about by the end of
the 70’s because of the dependency of
our industry on communication facili-
ties. Twenty years from now, under
such circumstances, the computer in-
dustry will become just another public
utility. ,

The only certain result I can see
from this pending court action is even-
tual federal regulation. If it occurs, we
have only ourselves to blame, and our
great mistake was that instead of
building we tried to destroy. The basic
issue to every thoughtful member of
this industry is—are these court actions
constructive or destructive? Are they
building a stronger market place ‘or
weakening the market? Weak compa-
nies continually seek a regulatory um-
brella that will allow them to remain
in existence. The strong companies in
the computer business share the con-
viction that it is unnecessary to go to
court to beat IBM. We can beat them
in the market place today.

—H. Ross PErOT

DATAMATION



There's nothing better than MAC,

The hard facts about the great new tou
salesman, or direct from M

gh tape at Booth 314-316, DPMA, from your Mac
ac Panel Co., Box 5027, High Point, N.C. 27262. (919) 882-8138

CIRCLE 2 ON READER CARD



n

Threw oul less versaiile

storage fechnicues.

Now our core memories
are priced for applications

like these:

Digital Instrumentation (1 Special Purpose Computers [ Numerical
Control (0 Data Manipulation (I Digital Display (] Buffers [J
Data Acquisition [1 Business Machines [0 And Much More

Digital data
handling,
using devices
less reliable and

versatile than memory systems, has
driven system designers to marvelous
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