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May Napiers bones

n 1617, Baron Napier
created an ingenious
do-it-yourself com-
puter. A set of ivory
rods (or “bones”) in-
scribed with a special
arrangement of the
multiplication tables.
With these, you could
go from a problem to
a square root faster
than man had ever
gone before.

They taught previous computers a trick or two.
Which brings us to Varian Data’s 520V/i.

The 520/i was designed to tackle dual programs for the program—with precision changeability at any time.
price of a one-track mind computer. Hardware includes two 32-bit accumulators, two 16-bit

That took some doing. Such as handling arithmetic index registers, two program counters and two overflow
functions in 8, 16, 24 or 32 bit lengths within the same registers. Plus eleven interrupt lines. And its 1.5 us
memory is expandable from 4K to 32K bytes.

The price of our paragon? Just $7,500. Considerably
more than Napier’s bones—and considerably less than
any comparable computer. Why not write for your
brochure today?

varian .
data machines

a varian subsidiary/
2722 Michelson Drive/lIrvine/ California 92664
(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, Italy, South Africa, Sweden, Switzerland, United Kingdom and Ireland.
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Besides moving huge volumes of data over domestic
telephone lines, Tally transmitters also move oceans of data
over miles of ocean. Both overland and under, with
communications satellites or undersea cable, Tally’
customers link far-flung operations with their central
management information center.

Tally makes the broadest line of data communication
terminals on the market today. Systems that handle source
data from perforated tape, magnetic tape, or punched
cards. For high speed computer throughput, there sour
360 communications buffer.

A proven performer, the System 311 transmits paper tape
at 1200 words per minute and automatically eliminates
transmission errors as they occur. Tally’s new serial prmter
delivers hard copy data at 60 characters per second. =
The System 4031 magnetic tape send/receive terminal
operates with all Tally systems to provide computer com-
patible tape in 800, 556, or 200 CPI, 9 or 7 track formats.
For more information about Tally data systems, write or -
call today. Tally Corporation, 1310 Mercer Street,

Seattle, Washington 98109. Phone (206) 624 0760.

Or contact one of the regional offices:

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

Chicago: 33 N. Addison Rd., Addison, Ill. 312-279-9200

Los Angeles: 1222 E. Pomona, Santa Ana 714-542-1196

Seattle: 1310 Mercer St., Seattle, Wash. 206-624-0760

Washington, D.C.: 1901 Ft. Myer Dr., Arlington, Va. 703-525-8500
England: 6a George St., Croydon, Surrey (01) 686-6836

SRR -

TALLY"
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Keyboard

to tape

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.

®
INSTRUMENT CO,INC.

STRETCH YOUR EDP DOLLAR. PLUG IN A POTTER PERIPHERAL.

DIRECT READING COLUMN POSITION  _—
NDICATOR. NO DECODING NECESSARY. ..

* KEYBOARD UNIT SLOPED FOR EASE O

READING, MINIMUM HAND FATIGUE.

 PLENTY OF DESK-TOP SPACE. -




REWIND

LOAD POINT

LOAD, REWING ¢

BENSITY BRLECY PRRITY SHLECY
: e ; ’ ; :
"wu% § éazw?%%‘

_ MULTIPLE DENSITY SELECTOR.

‘S!NGLE'_DlAL MODE SELECTO
NO TOGGLE SWITCHES.

VARIABLE RECORD LENGTH.
EASY TO ADJUST.
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Remedial
reading?
baloney!

Remedial printing is what you need
Reliability, high speed . . . and readability are absolute
musts for today's printers . . . especially in areas of data
logging, listing, automatic test printing and special com-
puter output printing.

DI/AN Controls’ new Series N . . . the heavy-weight in its
class and without doubt the most flexible high-speed
lister printer ever available . . . prints out with excep-
tional definition and registration even at maximum
speeds. This print quality is the result of special features
evolved from years of high-speed printer development
experience.

A unique modular design, embodying extra-strength
members and minimum moving parts, guarantees relia-
bility and simplifies maintenance and parts replacement.

And the 32-column Series N . . . easily adaptable to any
small or medium-scale digital printing operation and
virtually any digital data source . . . is capable of pro-
ducing up to 2400 lines of high quality numeric (1200
alphanumeric) printout every minute.

But the real surprise with the Series N is its cost. Initial
cost is low. Operating cost is low. Maintenance cost is
low. Why, the exclusive ink roller, alone, which saves $.50
to $.75 an hour compared to trouble-prone ribbons, can
eventually completely cover your initial cost as well as
maintenance.

For full specifications, and application assistance if
desired, call or write:

SEE US AT

SICC
BOOTH NN3-4 |

THE INDUSTRY'S ONLY ELECTRONIC SYSTEMS/MECHANICAL HOUSE

DI/AN CONTROLS, u:

CM DORCHESTER AVENUE, BOSTON, MASS. 02125 PHONE: (617) 288-7700 TWX: 710-333-0174)
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'ADR’s FIRST 10 YEARS IN SOFTWARE LEADERSHIP

A decade of computer consultation and software Ieadershlp built by people and fortlfled by performance. Beginning

ADR is an equal opportunity employer

@, APPLIED DATA RESEARCH, INC.
ROUTE 206 CENTER, PRINCETON, N.J. 08540 = PHONE: 603-921-8550

Offices in principal cities throughout the worid.

Proprietary Systemsm Software Development m Hardware[Software m Systems Management Sciences m Application Programming m Research
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The deadl
dough nuty

N

Want to give a ~crumbs cause “dents”
computerindigestion?  and dents create
~ Share your coffeebreak - permanent errors.
with the tape. e
* Residual static charges

attractcrumbs " Donteatinthe
to the tape surface, computerroom."

‘Moral:

Food for thought: the top U.S. companies buy Audev computer tape. Al_'dev
Could that be one reason why they're at the top? computen 1ape 8Y aupio pevicES, nc.

FOR A FREE POSTER-SIZE REPRODUCTION OF THIS AD,AND THE OTHERS IN THE SERIES, WRITE DEPT DA-4 AUDIO DEVICES, INC., 235 EAST 42ND STREET, NEW YORK CITY, NEW YORK 10017.
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ON-TIME SYSTEMS MANAGEMENT, by J. E. Connor.

The first step is to realize that a new computer project is always a one-time job,
like a construction project—and can be managed about as well.

HARD COPIES FROM CRT TERMINALS, by Robert Rinder.

There seems to be a big market for copiers fitted to crt terminals, but the de-
velopment problems are formidable.

TESTING FOR PROGRAMMING APTITUDE, by Jack M. Wolfe.

Results are coming in on a new aptitude test and they give some indications of
where the employer should look for new talent.

HOW NOT TO CHOOSE AN EDP SYSTEM, by Tom Gilb Scharf.

An experienced consultant offers a checklist of typical errors observed in changing
systems, evaluating suppliers, and evaluating hardware and software.

WERE EARLY GIANT COMPUTERS A SUCCESS?, by Herman
Lukoff.

Using the Univac LARC as an example, the answer is yes for the concepts but
no for the costs.

THE COMPUTER ART OF SCHEDULE-MAKING, by Murray
Spitzer.

Much is said about using the computer for scheduling but most practitioners are
either unsuccessful or secretive.

TURNKEY TO PROFITS, by Robert B. Forest.

Rigorous recruitment, elongated education, mucho motivation produce plenty
of profits for Ross Perot’s Electronic Data Systems Corp.

AUSTRALASIA: A SALES PERFORMANCE REVIEW, by Frederick
Bland.

Most of the U. S. computer manufacturers are active in Australia and New
Zealand; here’s how they are doing against competition and each other.

ASCHER OPLER: 1916-1969
DYNET—A DYNAMIC NETWORK PLANNING TECHNIQUE, by
A. M. Becker. '

A network program that includes supervision cycles for continuous monitoring
of projects with up to 1200 activities.

AN APPROACH TO MEASURING A TIME-SHARING SYSTEM,
by Edward Yourdon.

Statistics are essential, not only for finding out what the system costs but even
if it will work at all in the intended environment.

REMOTE JOB ENTRY, by E. L. Daniels and L. Harris.
RJE brings the central site closer to the user by making turnaround time inde-
pendent of geography.

THE GENESIS OF SUPERKLUDGE, by Nathan Nattkarl.
SPRING JOINT COMPUTER CONFERENCE. A special section.
ADAPSO TIME-SHARING SYMPOSIUM. A conference report.
NEWS SCENE

GE plumps for its own satellite system with the FCC . . . A look at the Privacy
Guidelines of the ACB . .. The Court of Customs and Patent Appeals reconsiders
software patents and breaths are held . . . Urban League trains people in edp
and they fare well off welfare.

SYSTEM SPOTLIGHT

The Sandia Laboratories supersonic wind tunnel test facility simulates the ex-
treme heat and pressure conditions encountered by a spacecraft as it enters the
earth’s atmosphere.
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“It's about time you figured out how to give me faster turn-around!" '

The Chief of Engineering had started his usual Monday morning
shredding of the EDP Manager. He could have taped it and saved
everybody’s time. My people are trying.to- make money for this
company,” it always went, “and there you sit;: complacently
telling me that G&A stuff comes first! Well, let.me tell you -
something...”

The EDP chief held up his hand and calmly said “Com-
puter Response.” It stopped the engmeer in mid-
sentence. -

“Computer Response Corporation’s Univac 1108

will make your turn-around time —and your ulcer—a *
thing of the past,” he continued. “With your pro-
grams on CRC’s machine, almost anything from a
memo pad to my 360/30 becomes a terminal. In fact,
your Reliability Group’s TTY 35 will be installed today;
heir time-sharing system goes on stream with CRC
tomorrow morning. Before the week is out, your entire
division will be tied in to CRC. Low-speed terminals
for your Fortran programs; other set-ups for high
speed input. CRC has shown me how I can make
money by unloading our non-routine stuff onto
them, but—money’s not the main reason I

picked CRC.

“Their services and capabilities are what

really sold me. You'll meet their rep—he’s a

~ shirt-sleeves, hard-working type. It's almost

like he’s part of your own crew! Here when you

need him; never wastes your time; always has important,

practical suggestions. And, CRC backs him to the hilt

with a hardware/software/personnel configuration

that can do: Everything. CRC’s an extraordinary time-
sharing outfit.”

17 From the time he was inter-

IT s ABO“T rupted, the Engineering Chief

had listened in suspended irrita-

: ' tion. Now he started all over

TI ME l again, but this time his tone of voice was

: -3 somehow different as. he said,
“It's about time!”’

CDMPUTER RESPDNSE CDRPDRATIDN
1100 SEVENTEENTH STREET, N.W., WASHINGTON, D.C. 20036 * (202) 659-4630

BALTIMORE -« BOSTON -+ NEW YORK + PHILADELPHIA + PITTSBURGH
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9600 or 7200

- BPS Modems
With

Automatic
Lgualization
Less [ han
510,000,
Fach

The SEBIT-96 and SEBIT-72 have arrived. The first in  If you can't get to one of the shows—or if you're not
an all-new generation of ultra-sophisticated data com- ready for a demo—we'd be glad to whet your appetite

munications equipment from Rixon. with a brochure. Just write

Make it a MUST to see these new data sets at their 10 Rixon, the data commu- ELLEEgTJ RKO@N%Q

first public previews— nications people. S INC. :
West Coast: ICA Show, Booth 31 EXperiencecounts.tmeans ¢ yen apme. sanvLaND sod0s

East Coast: SICC, Booth 612 you can count on Rixon. (301) 622-2121

CIRCLE 9 ON READER CARD
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Let COMPUTER PERFORMANCE MEASUREMENT Malte Your Next Decisions . . .

The Heuristic Systems Division of Allied Computer Technology now offers computer users an accurate, positive
method to monitor system use on a continual basis with no interruption or dégradation to the system's per-

formance, allowing you to put measure rather than guess in the definition of your development plans and

installation objectives.

The COMPUTER PERFORMANCE MONITOR is a hardware sys-
tem designed to provide an economical means of identifying
system imbalances, monitoring the system’s utilization, locating
performance bottlenecks, as well as creating a data base for the
development and evaluation of benchmarks and for accurately
extrapolating the effect of many of the system changes that data
processing management must continuously consider.

Let us help you improve your system’s efficiency through
measurement. Write or call:

10 : CIRCLE 10 ON READER CARD

ALLIED CONMPUTER

- TECHNOLOGY, ING.
HEURISTIC . SYSTEMS DIVISION

3112 PENNSYLVANIA AVENUE
SANTA MONICA, CALIFORNIA 90404
(213) 451-8941

DATAMATION



JEEPERS MR.SMEDLEY—MY OWN |
NATIONAL PROGRAMDOCUMENTATION

KIT! YOU SHOULDNT HAVE !

TuT, TuT, DEAR BOY/
I'VE SEEN YOUR
PROGRAMS—
| KAD To!

Designed especially for programmers, the
new National Program Documentation

Kit holds all working elements you need in

a compact, neatly arranged form:

listings, source information and control
cards. Protects and houses each individual
program. The kit consists of the following:

B Genuine pressboard data binder in
Pacific Blue with styrene channel

and nylon posts.

® Clear vinyl documentation envelope with
three pockets in front to hold control
cards, tapes or notes and a large pocket in
back to hold the documentation folder.

m Documentation folder with copper
reinforced indexes. Removable so program
documents can be kept confidential.

B’ Indexes for listings with

Mylar* reinforcing.

B Pressure sensitive labels for quick,

easy identification.

m 65 pre-printed insertable titles plus
blank inserts for special needs.

*Mylar is the DuPont name for its brand of Polyester film.

April 1969

ATer

r A |'
[ AWNAN | NATIONAL BLANK BOOK COMPANY, INC. i
I A HOLYOKE . MASSACHUSETTS . 01040
l NATIONAL | new vORK CHICAGD LOS ANGELES ATLANTA DALLAS SAN FRANCISCO I
| Please send me complete information on your “Products for Programmers:" I
|I Name Title |
|
I Firm |
| Street I
|
| ity : State Zip i
S S |
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The
$100.000

Bargain.

12

It's the Link APD-5000 Microfilm Plotter.
It's the most plotter for your dollar in high resolu-
tion, speed and accuracy. i
Not only does the APD-5000 offer today's com-
puter user the sharpest available film recording, its

versatile high-performance features and numerous it
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.

CIRCLE 12 ON READER CARD

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.

DATAEMATION



Give
voice

toyourcomputer

If your business is heavily dependent on the
transmittal, retrieval or exchange of information, the
Cognitronics SPEECHMAKER, immediate decision re-
sponse system, can help you handle more inquiries
...more accurately...and faster, by giving verbal
answers.

The SPEECHMAKER is a real-time communi-
cations system that can be interfaced with any com-
mercial computer to give spoken answers in words,
phrases or numbers to a request for information.

Using a Touch-Tone™ telephone, the caller
with a need to know simply dials the computer. The
computer selects the proper answer from the
SPEECHMAKER'S pre-recorded vocabulary, and
the answer is transmitted immediately in spokenwords,
phrases or numbers. SPEECHMAKER vocabularies can
be constructed to meet your information requirements.

*TCUQH.TONE 'S £ REGISTERED TRADEMARK OF THE BELL SYSTEM

April 1969

Courtesy of AT&T.

The Cognitronics SPEECHMAKER currently is
speeding the flow of information in credit checking
and automotive warranty control. Other areas of ap-
plication are real estate home searching, manage-
ment information, parts location, manufacturing, air-
lines and inventory control. ’

If your requirement is immediate decision
based on immediate information, write or call
Cognitronics and let us show you how the SPEECH-
MAKER voice response system can help you make
more decisions...more accurately...faster.

égnﬂr on/cs
[orpora)/an

333 Bedford Road, Mount Kisco, N.Y. 10549
Phone: 914-666-2941

CIRCLE 13 ON READER CARD
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We've re-invented the
name Is the same.

The unmechanical marvel.
We've uncomplicated the keyboard by
ting ri

DATAMATION



keyboard. Only the

Solid state all the way.

The re-inventing started with the world’s
first application of an integrated circuit as a
keyboard switching element. Actuated by

a magnet on the key plunger, the integrated
circuit delivers a digital output which is

fed into the encoding matrix of the keyboard.

April 1969

The $100 understanding.

We agreed with you that a one hundred
dollar volume price for an all solid state,
assembled and encoded keyboard was
ideal. And realistic. If we could get rid of the
hundreds of moving parts and the big
black box of buffer circuitry.

A good start.

Our handy “Condensed Keyboard
Guide’ briefly discusses key-
boards and options to give you an
idea of the broad offering that we
already have available. MICRO
SWITCH application engineers are
ready to work with you in develop-
ing thé most economical keyboard
designs to meet your precise format
and encoding needs. '

/N

////}//////////////i' MICRO swrrcﬁ

FREEPORT, ILLINOIS 61032
A DIVISION OF HONEYWELL

CIRCLE 14 ON READER CARD
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a new

COMPUTER SYNECTICS,

name

INC.

a new product

SYSTEM UTILIZATION MONITOR

You'’re using third generation computmg sys-

tems, but your methods for assessing sys-

tem performance are first generation. You've
usually had to rely on trial and error or ed-
ucated guesses to solve. such problems as
how to improve throughput .whether to go
to multi-programming, when to upgrade and
where

Now, advanced measurement equipment is avail-
able to monitor all system functions contmuously
and simultaneously. No more ‘‘guesstimating”

how much time the CPU spends in Wait state or
why. You can find out if your 1/0 configuration is
well-balanced. You get measurement informa-
tion that provides a scientific basis for optlmlz- :
ing system performance.

What is the New Product? The System Utilization
Monlto_r (SUM) is an advanced solid state device
that - attaches quickly and easily to your system.
Attachment offers no interference or loadlng, and it
requires no system modification. The SUM is easy
to use and truly portable. With it you receive a set
of data reduction programs that provide the infor-
matlon you need to develop profiles of your jobs,
your system and device utilization. CSl trains your
personnél in the use and maintenance of the monitor.
You'll recover the cost of the SUM quickly through
the improvements it will help you effect.

A SPECIAL WORD TO TIME-SHARERS: We can
show you how to get more users on line.

CIRCLE 25 ON READER CARD

What is the New Name? Computer Synectics, In-
corporated is one new name — Dudley Warner is
the other. He designed the SUM and is President of
Computer Synectics. He has also designed a com-
plete line of monitors, so you can measure your
system no matter what size it is.

For informative new brochure and additional infor-
mation, write to Computer Synectics, Inc., 1400
Coleman Avenue, Santa Clara, California 95050.
Phone: (408) 247-0515

[Z 5 H Computer Synectics, Inc.

DATAMATION



The Indiscriminate Reader.

There is no other input terminal
at anywhere near the price
that does so many tasks so well.

The Motorola Indiscriminate Reader will can use without special training.
read ordinary pencil-marked data,
keypunched data, preprinted data.
In any combination. In any column-
spacing format.

There are many Indiscriminate Reader
models with such options as manual

or automatic feed, attended or unattended
operation, fast or slow bit rates, etc. All

And on just about any type of source models are compatible with standard
document. Tab cards. Snap-out forms. modems and provide an output in
Page-size documents. USASCII or other binary decimal codes.
It allows you to tailor document format Prices start at $3600. Lease rates are
for optimum human intelligibility as well similarly moderate. For full performance
efficient computer processing. Fixed information and application data, get
data can be preprinted or punched, with hold of our MDR literature kit. A note
variable data marked at the job site. or phone call will bring one post-haste.
The ordinary, everyday pencil thus Motorola Instrumentation and Control Inc.,
becomes a direct, self-verifying a Subsidiary of Motorola Inc.;
data-entry tool that all your personnel P.O. Box 5409, Phoenix, Arizona 85010,

4328

@MOTOROLA Information Systems
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Information Displays Without Refreshing'

CRT Storage Affords

flicker-free displays of both
complex graphics and |
high-density alphanumerics

The Type 611 Storage Display Unit is designed to
function as a readout device for computer con-
soles and remote terminals. With X, Y and Z
inputs provided by peripheral equipment, this
new instrument produces displays of high den-
sity alphanumeric and complex graphic infor-
mation without drift or annoying flicker.

TYPE 611
| stomace DISPLAY uNIv

The Type 611 Storage Display Unit features an 11-inch,
magnetically deflected, bistable storage display tube.
This new storage tube offers high information density
and excellent resolution on a 21-cm x 16.8-cm screen.
4000 characters, 90 x 70 mils in size, may be clearly
displayed with good spacing. Resolution is equiva-
lent to 400 stored line pairs along the vertical axis
and 300 stored line pairs along the horizontal axis.
Dot settling time is 3.5 us/cm 4 5 us and dot writing
time is 20 us. Time required to erase and return to
ready-to-write status is 0.5 seconds. Operating func-
tions are remotely programmable through a rear-panel
connector. A “Write-Through” feature provides an
index to the writing beam position without storing new
information or altering previously stored information. -

Type 611 Storage Display Unit ........ ceeeersa... $2500

U.S. Sales Prices FOB‘ Beaverton, Oregon

For a demonstration, contact your nearby Tektronix field engineer or write: Tektronix, Inc., P.O. Box 5§00, Beaverton, Oregon 97005.

Tektronix, Inc.

committed to progress in waveform measurement
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Do customer’s paperwork
as by-product of your own

Systematized back-
ordering can’t miss

No-fuss way to
pay.freight bills

Break order-service
bottleneck

Dial for ideas

April 1969

Moore New Ideas for
Data Processing

Moere can show you how to make your billing
documents fulfill customer's receiving department
needs. Customer gets a complete set. Data on your
set and his have to match exactly, because they're
generated on same pass through ADP equipment.

No chance for errors. No delays on either end.
Idea helps customer. Your invoice gets paid
quicker., Ask about "by-product."”

If you're in a business where out-of-stock
situations are frequent, Moore can-help prevent
hang-ups. In the Moore system, source documents
for back orders are prepared as part of original
invoice. You get a double check. Once in the
shipping department and again in data processing.
Errors are eliminated., Customers don't get upset.
Time and money are saved. Ask about "back orders."”

Moore can show you how to generate the
freight-bill check as a by-product of warehouse
release documents. Carrier figures his own bill.
Bank keeps the records and reconciles account.
No delays. No correspondence. Ask about
"freight bills."

Moore can tell you about a packaged
order-entry system, with central computer control,
that's great for customer relations. Avoids delays
in servicing accounts originating in many different
sales offices. Especially effective with multiple-
plant setup. Speeds orders to plants. Keys billing
to shipping date. Produces back-order data.
Generates all internal and external documentation.
Ask about "order entry." ‘

- Your telephone plugs you into a system
whereby more than 2400 Moore specialists all over
North America can feed you new ideas for making
less paper provide better control at lower cost.
The ideas suggested here are all drawn from this
pool of in-use ideas. One Moore idea may be
what you need. '

O ORE BUSINESS FORMS, JNC.

Over 675 offices and plants, 2407 salesmen in North America
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Teach your computer to draw
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CONTOUR MAPS

with a
CalComp Plotter

With a CalComp Piotter and CalComp Software, and Microfilm. Plus a complete range of on-line/off-
your computer can draw. - line plotter controllers. Also the functional and appli-
Anything. cation software required.

Accurately, efficiently, economically, automatically. For more information @e@@@@@

CalComp offers 13 digital plotters. Drum, Flatbed call or write Dept.D-4. | EADER IN COMPUTER GRAPHICS

California Computer Products, Inc., 305 Muller Street, Anaheim, California 92803 Phone (714) 774-9141
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THE ONE PUNCH
... FORMSCARD

punchout permits
mechanical selection
for updating social
security number and
other pertinent data.

Card check features
MICR consecutive
numbering control
(Mod 9 available).

Final dividend income return
for federal tax purposes.

And American-Standard is the winner . . . saving time and material
thanks to this unique check flexibility by Formscard . . . and it's
readily adaptable to checks, premium notices, mortgage notices, etc.

FORMSCARD FEATURES: Never a medial strip between cards m Over 20 sizes
available m Formscards are multifunctional over optical scanning, high speed EDP,
MICR document handling, teletype, data collection and unit record equipment.

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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the $188,000 graphics terminal

that costs *60k

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

LL 7l

%ﬁﬁ 5 ﬁs
A y Sl printed
circuit

layout

on-line
signal
analysis

bt atadabalatabihe

NNG. W Lilve. WD ITE?

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 1/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

:
i
8
i
£

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.

machine-
M aided
fl drafting

If you'd like more information about
our under-priced AGT /10, 0r a 16 mm
movie showing the Adage Graphics
Terminal in action, write D. Sudkin,
Mdrketing Services Manager, Adage,
Inc., 1079 Commonwealth Ave., Boston,
Massachusetts 02215.

74“.“'9'-‘“
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calendar

DATE
April 23-25

April 30-
May 2.

May 4-9

May 5-7

May 5-8

May 6-8
May 7-9

May 13

May 14-16

June 16-19

June 17-19

June 30-
July 1

Aug. 19-22

Aug. 25-29

April 1969

TITLE

21st Annual
Southwestern Conf.

& Exhibition

Electronics
Components Conf.

22nd Annual Int']
Communications
Assn. Conference

Symposfum: Automata &
Compaitibility Theory

Design Engineering
Conference

18th Annual
Microfilm Assoc.
Convention

Int'l Conference
on Artificial
Intelligence

Symposium:
Extensible Languages

Spring Joint Computer
Conference

Int'l DP Conference
& Business Exposition

Computer Group
Conference

Continuous System
Simulation Languages
Conference

Western Electronic
Show and Convention

Datafair

LOCATION

San Antonio

Washington, D.C.

Beverly Hills, Calif.

Los Angeles

New York City

Boston

Woashington, D.C. ‘

Boston

Boston

Montreal

Minneapolis

San Francisco

SPONSOR/CONTACT

IEEE/W. E. Cory
P.O. Drawer 28510
San Antonio, Texas
78228

EIA, 2001 Eye St. N.W.
Woashington, D.C.
20006

ICA/Larry G. Cahill
Singer-General
Precision, 808 Western
Ave., Glendale, Calif.
21201

ACM/Patrick C.
Fischer, University of
Waterloo, Waterloo,
Ont., Canada

ASME/Clapp & Poliak
245 Park Ave.,
New York, N.Y, 10017

NMA/Charles P.
Yerkes, 250 Prince
George St., Annapolis,
Md. 21404

AFIPS/ACM
Dr. Donald E. Walker
MITRE Corp.
Bedford, Mass. 01730

ACM/Carlos
Christensen, Mass.
Computer Assn.,
Lakeside Office Park,
Wakefield, Mass.
01880

AFIPS, 210 Summit
Ave., Montvale, N.J.
07645

DPMA, 505 Busse Hwy.
Park Ridge, Ill. 60068

IEEE/Robert M. Kalb
Univac Div., Sperry
Rand, 2276 Highcrest
Drive, Roseville, Minn.
55113

ACM/Robert Brennan
IBM Scientific Center

* 2670 Hanover St..

San Francisco

Manchester,
England

Palo Alto, Calif. 94304

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

British Computer
Society, No. 23 Dorset
Square, London,
N.W. 1, England

VDR Fiipns,
Matigy m«m&g‘xm
N

Plotting
Speed up...
Costs
Down!

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.

SEE US IN BOOTHS G1 AND G2
SJCC, BOSTON - MAY 14-16

TIH[P] core.

TIME SHARE PERIPHERALS CORPORATION
Box 361, Wilton, Connecticut 06897
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407 Accounting Machine

One year’s rent buys it all.

You can rent a unit record installation like this from

IBM for about $20,000 a year.

Or—you can buy it from MAI for about $20,000.
Period.

Which means you can save approximately $60,000—
or even more depending on maintenance—justin
the first five years.

It's certainly the most'economical way to addto
your central DP center or expand your auxiliary
operations. And with no installation pains.

24 ~ CIRCLE 31 ON READER CARD -

604/521 Calculating Unit and Punch

083 Sorter

026 Key Punch

Simply because it's the same type of equipment
you're using right now.

Of course, you canstill rent it from MAI, too.

But we can only save you about $2500 a year

~ thatway.

More than'2600 companies in almost 6000 locations
have already saved on MAI offers like this. On -
virtually all kinds of IBM unit record equipment.

MAI Equipment Corporation
300 East 44th Street
New York, N.Y. 10017.
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goes better
with PDP-10

Time after time
after time.

You develop and de-
blug programs in hours,
not weeks. No computer
operator between you
and the computer. You

interact with the computer

itself. Through any one of
64 terminals. Any time.

' Anyplace.
You run interactive pro-
grams, FORTRAN pro-

grams, assembly language

programs without hog-
ging the whole computer.
While you run your pro-
gram, 60 others'can run
theirs, the lab can do
real-time data collection
. and processing. All at
once. No waiting.
PDP-10 is the only com-
puter now available that
does real-time, batch
processing, and time-
sharing simultaneously.
Come alive.

Interact with PDP-10.

dilgliltlall

COMPUTERS - MODULES

Maynard, Mass.

DATAMATION
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letters

reguspatoff

Sir: ,

I was alarmed to read that the ques
tion of computer program patentabil-
ity is hinging on the patentability of
“mental processes” (Jan. ’69, p. 78).
Use of this legal term not only groups
programs with such processes as hyp-
notism and mind-reading, but also
tends to reinforce the frightening
image that computers hold for much of
the public.

In many aspects the software situa-
tion is similar to that of hardware.
Memory is a mental process. The fer-
rite core is not a mental process, but it
is a device for making a machine capa-
ble of memory. The magnetic core is
clearly a patentable device. Similarly,
a program should not be described as a
mental process. It is, rather, a set of
Instructions or an algorithm which can
specialize a general purpose machine
to make the machine capable of per-
forming a mental process. Thus, the
program is more like the core, provid-
ing a capability, than it is like the pro-
cess itself.

I have not resolved in my own mind
whether programs should, or can, ef-
fectively be patented, but the resolu-
tion of this question should not be
based on programs being mental pro-
cesses.

BENjAMIN HORNE
Waltham, Massachusetts

dumb dora

Sir:

William J. McKune’s comments on
computer gender (Jan, ’69, p. 124)
mention that in Spanish the word for
computer is masculine (computador).

That may be what his dictionary
says, but here we call them computa-
dora. Which is feminine.

It even has some intriguing possibil-
ities for double meanings, since the se-
cond and third syllables may be taken
as referring to a feminine profession
much older than edp, and the last two
of course make a girl’s name. Which
may explain why my wife is suspicious
of the amount of time I spend with
her.

PauL C. BErrY
University of Puerto Rico
Rio Piedras, Puerto Rico

Sir:
Let’s lay the matter of
Gender” (Jan.

“Computer

April 1969

69, p. 124) to rest

without the bother of appointing
committees to decide the issue. Since
the beast is not a “computim,” but a
“computer,” the gender must be femi-
nine. Since it’s an “er,” not an “im,”
there should be no question.

FRrRaNK STERN

Ashland, New Jersey

obsoletely

Sir:

Having recently made an extremely
satisfactory position change, Mr. R. L.
Patrick’s article “Obsolescence: People
Plateaus” in the January issue was of
considerable interest to me. I concur
wholeheartedly with his observations
that climbing above the edp field re-
quires much broader experience and
training. It is unfortunate that so few
professional placement agencies and so
many employers do not recognize this
aspect. They still seek the “machine-
specialist” in most cases.

Conversely, I disagree with the sup-
position that a man whose resume does
not show courses taken, papers sub-
mitted or public services offered for
five years is obsolescent. Growth in a
job can, and most frequently does, oc-
cur. The tasks of selecting, applying
and directing new equipment, appli-
cations and policies are a highly satis-
factory educational process in them-
selves. In addition, many “unwritten”
papers are created and used which are
of benefit to the firm. I do not believe
that publishing papers should ever be
any criteria for judgment—else we
slip into the university routine of “pub-
lish or leave.” As far as public service
goes, this should only be treated as a
“plus,” not an “and” factor. Profes-
sional associations like the Association
for Systems Management (formerly
SPA), ppma, AMS, etc., are rewarding
to both firm and individual—but what
if company policy or job requirements
prevent high activity therein? Should
we downgrade the man?

I think Mr. Patrick’s supposition as
posed is too much of the formula ap-
proach—too pat, and highly pessimis-
tic. It would be better to root out the
true growth than purge the individual
from consideration for a lack of the
three points used by the author.

Frank C. ARDSLEY
Richmond, Virginia

Sir:
A comment upon Mr. Head’s “Obsoles-
cence in Business Organization and
Management.” A vice president for in-
formation systems should have the in-
side track to the president’s chair.
However, he is not “heir-apparent.”
Mr. Patrick’s position that aspirants
to top level jobs know “something
other than computers” must be given
more than cursory acknowledgment.
It constitutes a challenge to the profes-
sional computer community. -
Organizations are, or should be,

~created to fulfill specific objectives.

The cumbersome middle-management
positions of a decentralized organiza-
tion can become obsolete by ad-
vancement of computer-supported
information systems farther into the
decision-making loop.

"For the information specialist to im-
plement a plan which results in a re-
duction in the number of levels in an
organization is not enough. He must
fully understand the organization’s ob-
jectives and contribute significantly in
their fulfillment. For this he must be
the well rounded individual depicted
by Mr. Patrick. Otherwise he has no
hopes of being p1e51dent unless he is a
relative.

R. H. NiETUBICZ
Silver Spring, Maryland

pl/1 more time
Sir:
Lois Frampton’s comments on PL/I
standardization (Jan. 69, p. 15) were
particularly apt, since so much of the
discussion of the issue has been on to-
tally nontechnical grounds. It is not
clear, however, what position she is
espousing. Certainly delay of stan-
dardization can lead to a proliferation
of dialects; also possible is the accep-
tance of a de facto standard (echoes of
escpic) which must be displaced at
great cost to nearly all users. However,
the peril of early standardization will
(one fervently hopes) not produce so
obsolete a monster as USASI FORTRAN
v. PL/T is much more complete and
open-ended than the old ForTRAN and
it seems less likely that the next gen-
eration will bring drastically new con-
cepts (such as direct-access I/O was
to the second generation) into the
range or needs of the language user.
The other side of the coin is that
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The Lenkurt 25B may be the only data modem

~ . 'that really deserves to he called a little black hox.

. For a modest-sized piece of equipment, it does
~an amazing joh.
It handles computer, telegraph, and telemeter
- data ... individually or in combination.
‘ You can transmit up to 25 channels over a single
voice circuit. Plug-in filters give you a choice of five
data speeds from 75 h/s to 600 b/s.

And you get 20% more speed for a given channel

spacing than you've ever had before.

258 System

People who know our other video, voice, and

data equipment won't be surprised to learn that
the 25B is fully compatible with Western Electric’s
43A/I)I3B. (We've always been very easy to get along
with,

The 25B is a great littie black box, desighed hy a
company that really knows data transmission. (And
microwave, multiplex, cable carrier, and coaxial cable

- systems, too.)

Even though to us, it will always be a computer-
telegraph-telemeter data modem to end all computer-

You can use it for single-channel or
multi-channel operation. Or as terminal

LENKURT FLECTRIC

telegraph-telemeter data modems.
Lenkurt Electric Co., Inc., San Carlos,

equipment to work into other modems, | S:sii of GENERAL TELEPHONE & ELECTRONICS | G afifornia.

Data Transmission Systems from Lenkurt



letters

PL/1 is perhaps too comprehensive.
Many of the features which are most
useful (e.g., string & text manipula-
tion) do not lend themselves well to
the hardware of those manufacturers
who carried the fixed-field (word)
length concept into the third genera-
tion. Even IBM, in the cases of Sys-
tem/360 models 44 and 91, has chosen
occasionally to sacrifice the “general
purposity” of the variable-field-length
instructions for higher floating-point
number-crunching power per dollar.
Implementations of PL/I on such ma-
chines would certainly not be particu-
larly more efficient at execution time
than rorRTRAN, which is the natural
language for use on hardware with a
purely scientific instruction set.

While modern concepts of multipro-
gramming have given many installa-
tions incentive to share hardware be-
tween commercial and scientific users
(PL/1, of course, providing a sharable
language) there is still a market (be-
cause of the generally lower cost/com-
putation) for the dedicated-commer-
cial and dedicated-scientific machines.
Since implementations of PL/I on

either type of system would probably .

produce mutually exclusive subsets of
the language, programmers would
quite likely be trained in their appro-
priate subset. If commercial program-
mers wind up using only the cosoL-
like features of PL/I while scientific
programmers use only the FORTRAN-
like features, most of the arguments in
form of the one-language shop fall to
pieces, even when hardware is shared.

PL/T can only justify its existence
when every user is at least conversant
with the full power of the language. It
represents a trend toward generality of
purpose which has only somewhat
been picked up by hardware and not
at all by programming staffs. The prob-
lem is not one of suitability of PL/I
but, in fact, of education of users into a
realization of what they are missing in
their anachronistic attachment to the
use of state-of-the-art equipment in
a specialized, second-generation ori-
ented environment. Philip H. Dorn, in
the obsolescence panel discussion in
the same issue, notes the passionate
desire on the part of edp management
‘to have the latest hardware, and that
the 7090 (also 1401, although it wasn’t
mentioned) is almost universally un-
wanted. Yet, commercial shops which
replaced 1400 series equipment with a
360/30, 40, or even 50, and scientific
users who replaced a 7094 with a
360/65 or higher, still sit side by side
at the same company, even after con-
verting past the emulation phase. If

separate hardware and staffing were

truly necessary, these shops should
have kept their 1401 and 7094.

To summarize, PL/I, multiprogram-
ming, and general-purpose hardware
combine to offer a complete break
from the second generation. If the
break is not made complete, then the
cost of any one of those three concepts
is hardly likely to permit realization of

the increase in cost/performance ratios

from second to third generation such
as those quoted by Lowell Amdahl in
the same issue.

J. V. Doopy

Niagara Falls, New York

standing up for standards

Sir:

Perhaps this note can be kept suffici-
ently brief for you to avoid a serious
case of technical influenza upon read-
ing it despite the fact that it deals with
the “vital, . . . stimulating topic of . . .
standards.” With some surprise I trans-
lated your commentary in the Febru-

ary Editor’s Readout, discovering that

a concatenation of Noah Webster
(fervent: warm in feeling, ardent)

and Clifton Fadiman (Ennui, felt on

the proper occasions, is a sign of intel-
ligence) leads to the inference that the
citizens of Tasmania (presumably all
379,628) await the 1969 American
League pennant race with ardent intel-
ligence. That they are apathetic is to
be expected if they are Angel fans.
Three fashionable objections to cur-
rent data processing standardization
activities can be heard: (1) who needs
it, (2) the wrong things are being
standardized, and (3) the objectives
are right but the execution is wrong,. I

" judge you to be in the last camp, re-

grettably the one holding the most
valid position. I say “regrettably” be-
cause that situation is the most difficult
to fix. To cease and desist or change
goals radically is far easier than evolv-
ing a new modus operandi within an
existing framework,

The first two points can be treated
with an observation and an admission
that clearly standards of some kind are
needed in almost all enterprise. What
is human language but a complex and,
as yet, ill-described standard? Could
the West have been settled with-
out a standard railroad track? Would
data processing be as developed today
with many incompatible varieties of
punched cards? Whether one needs to
go as far as Ascit machines is another
kind of question, really relating to the
second point.

Those who claim that the wrong
things are being standardized have a
certain logic on their side, especially in
the software area. The responsible
critics taking this postion do not de-
nigrate physical standards but raise

<€~ FOR LENKURT ELECTRIC CIRCLE 15 ON READER CARD

some interesting points most sharply
posed in the area of programming
languages. Should we have a usas
FORTRAN (as we do) or should we

rather have a usas method for describ-.

ing programming languages? Super-
ficially the latter is much harder to ac-
complish, but a strong argument can
be made that it is not possible to effec-
tively standardize a specific language
without a precise description tech-
nolog, TIFurther, it can be noted that
we don’t have usas screws, we have a
usas for describing any reasonable
screw.

Additionally, it is argued that
evaluative standards are needed, such
as the old ASA film ratings, permitting
the user to select the item that best
matches his requirements. Conceptual-
ly, this makes a lot of sense for soft-
ware, but its practicality at the current
state of our technology is questionable.
In the best of all possible worlds
(which ours is most certainly not)
pursuing the goal just mentioned
would be unexceptionable. That there
are political and economic deterrents
of a powerful nature opposing this
course in the real world is also unex-
ceptionable.

My view of this question is that
most of the current objectives of data
processing standardization are sound.
(But not all; the vocabulary activity is
probably foolish in principle and cer-
tainly abominable in execution.) In
addition there are other objectives not
yet attacked, particularly in software.
I concur with your editorial view that
inadequate management is at fault.
However, the particulars of your
charges are in error and, in places, un-
fair.” Also, the unstated implication
that nobody in standards work has no-
ticed the problem, much less caring
about it, is patently false.

Specifically, you are correct about
the general character of X3, but often
the tenuous links of which you speak
are the fault of the external organiza-
tions. The representatives of computer
manufacturers go to X3 meetings well
informed and with their positions well
coordinated through their own organi-
zations. The same is true of the U.S.
Government. The same cannot be said
of other organizations that have a real
stake in the matter such as ACM, 1IEEE
and JUG. The blame here lies on the
organizations, not the individual rep-
resentatives. It is the old blood and
turnip story.

Your observations concerning the
technical working committees are sim-
ply false to fact. First, “part time” is, in
truth, “substantial time,” even if, as
Bromberg suggests, it is insufficient.
Second, the charge of “high-turnover”
is refreshing, even if it is in error. The
(Continued on page 307)
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Would you trust your computer
to pick its own replacement?

Before you answer, consider this. More
than 200 of the country's largest EDP users
are doing this very thing. To select their
hardware, these firms are using a sophisti-
cated simulation technique we call. SCERT.
But before going into specifics on
how these firms are using SCERT, not only
in hardware selection, but also in systems
design, and for EDP department manage-
ment review —a word about how it works.

What it is
SCERT is a sophisticated modeling tech-
nique that allows its user to take his existing
or planned EDP system and simulate that
system on any state-of-the-art EDP equip-
ment. The result is precise cost/perform-
ance information on the systems hardware
and software—information that clearly
guides the user in optimizing his decisions.

How it works

There are five functional phases to SCERT —

1. First, SCERT builds a model of
your present or planned system. And this
step is easier for the user than it might at
first sound. You describe your system to
SCERT in a common systems-oriented defi-
nition language . . . "‘Sort, Merge, Update,
Validate, Table Look-Up" for example. And
with the aid of special SCERT input forms,
you include such pertinent environmental
considerations as size of staff, their years
of experience, salary levels, and equipment
on which their experience was gained.
SCERT explodes all this information into a
full mathematical model of your system.

2. Then, separately, SCERT models
any hardware configuration you select. In
its constantly updated hardware factor li-
brary, SCERT maintains full performance -
files on virtually every computer and every
piece of peripheral gear manufactured in
the Free World. Thousands of electro-mech-
anical characteristics are recorded on hard-
ware performance, as well as hundreds on
compilers and operating systems.

3. Then, on instruction, SCERT
merges the systems model and the hard-
ware model in pre-simulation—a linear rep-
resentation of what happens in performing
the tasksrequested of thefunctioning system.

4, Full simulation then takes place.
Here the multiprocessing, multiprogram-
ming, time sharing, and real-time charac-
teristics of the total system are taken into
account. In this phase, the entire system
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functions as it would in an actual working
environment with all the hardware and soft-
ware in place and debugged.

5. The fifth and last phase of SCERT
is its output management reports—reports
that detail cost/performance data on the
overall system and on every facet of the
system —the software, the input format,
each piece of hardware. Reports that iden-
tify every possible bottleneck clearly and
quantitatively. Reports that guide the user -
to change any element of his system and
resimulate with SCERT until he's confirmed
the optimum system for his needs.

How it's used

With an understanding of how SCERT
works, its many uses and advantages are
clear to see. Three main categories cover
most of the key ones—

For Hardware Selection —Because
SCERT lets you simulate hardware in your
system before you buy it, its advantages
here are obvious. You can simulate all likely

systems to pre-select the hardware and con-

figuration best for your needs—both today
and in a range of future needs. You

can pre-select such things as the best pro-
gramming language, the most efficient
operating system, optimal core and on-
line storage requirements, 1/O speeds, and
any other variable needed to optimize your
system. You can also simulate enhance-
ment of your present hardware. And all of
this gives you better management control.

The New York Income Tax depart-
ment used SCERT in planning their on-line
data entry system and uncovered a way to
effect a $90,000 annual savings over their
best previous hardware purchase plan—a
plan that was already singled out as the
best of the recommendations received from
the six major hardware manufacturers.

As a Management Review and Plan-
ning Tool—On the other hand, consider the
possibilities if you keep the hardware model
in SCERT constant—if you freeze itas a
model of your present hardware configu-
ration—and make your system design and
software the input variables. .

Then SCERT gives you a working
tool to measure the efficiency of your pres-
ent systems versus all other likely systems.
A tool to measure efficiency under today's
workloads versus possible future work-
loads. A tool to predict the programming
time it will take to complete new tasks. A
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tool to uncover alternate ways to achieve
your desired goal.

In detail, SCERT will identify all
bottlenecks to permit sound planning and
action. Again an example. With SCERT,
Joseph E. Seagram & Sons uncovered a
more efficient way to approach four re-
curring jobs. Literally overnight they cut
their monthly running time for these four
programs from 250 hours down to 150 hours.

In Optimizing Systems Design—
This is SCERT's most important use be-
cause in the systems design stage'the de-
cisions that most significantly affect cost
are made. And with SCERT, the people
making these decisions have much better
facts on the alternatives to guide them.

With SCERT, the systems designer
can fully compare every approach he -
wishes to consider. With SCERT, he can
decide whether or not performance justifies

~ the cost of making a change. He can accu-

rately estimate the cost of each system and
predetermine the time to complete. With
SCERT, he can answer the multitude of
questions that add up to optimizing the
multi-million dollar decision his firm is
about to make.

Because of this, Bell Laboratories is
using SCERT to help them design a com-
puterized, nationwide, business information
system. The Canadian Armed Forces are
using SCERT as an aid in the design of a
logistic system. And dozens of smaller
organizations are using SCERT to help
them optimize their systems decisions.

How reliable is it?

A simulation system is only as good as its
ability to portray real performances under
real conditions. And throughout the past
six years, the 200 major SCERT users have
proven its ability to do just that. They have
made SCERT the “‘accepted standard.”

The SCERT system is available both
on a study basis or on a continuing basis.
Comress will train your personnel in its use
or, if you prefer, provide experienced SCERT
analysts.

But the place to start is to schedule

~a meeting. If you think computer planning

and control through simulation could be
productive for you, write to Comress, 2120
Bladensburg Road, N.E., Washington, D.C.

COMRESS
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Meet the

You'll love
us for our 4
brains. ’

All right, you
guys. We don’t
care why you're’
in the Timesharing -
racket...you need our
equipment. We're pack-
ing hardware for some of
the biggest outfits-in the-
USA.We got all kinds of §

multiplexors, line printers, | _

CRT displays, magnetic tape units, couplers... :

the works. Thingamajigs and thingamabobs Th G M tt

to help you make the right connections. e . ray a ers
for computer tlmesharlng equipment
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It takes brains to
dream up this stuff
...and then make it
...right in our own
back room. We deliver.
Anywhere you say.

Just be sure to show. And bring money.

Communications Logic, Inc., 6400 Westpark
#355, Houston, Texas 77027. (713) 785-3865
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Time-sharing?

~ If so,you cant afford

- nottoconsiderthe
extraordinary 2000A System
from Hewlett-Packard.

| » For three profitable
| | reasons why, read on...

April 1969 ' : | | .
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If your time-share

bill runs over
$2,300 a month

you're being had!

Forget about mounting rental bills. You'll save hard
cash with your own HP 2000A System.

You can have up to 16 terminals going simultaneously.
Your users can program the computer in simple con-
versational BASIC... and unlike most computers it
checks every entry step-by-step. No busy signals; no
wait messages. And you can even forget about expensive
repairs and computer down-time. The 2000A System
keeps on working . . . while others are being worked on.
Time and money saved, that’s what you can count on
with the extraordinary HP 2000A System.

Sound good so far? Here’s one better. HP can have
your 2000A Time-Share System installed and running
in a matter of months — not years. So give your local
HP computer specialist a call. He’s got all the details.
Or write Hewlett-Packard, Palo Alto, California 94304;
Europe: 1217 Meyrin-Geneva, Switzerland.

Gty

HEWLETT (hp; PACKARD

DIGITAL COMPUTERS
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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—Ilike 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.

=l

HEWLETT (Rl PACKARD

DIGITAL COMPUTERS

CIRCLE 71 ON READER CARD




st
e
st

R

e

sl

P, g
el gl W




This man is running
his own business...

time-share.

Is this any way to run a business? . . . it is with the
extraordinary HP 2000A Time-Share System. Whether
you’re runmng your own Time-Share business, or
managing a computer center, the HP 2000A System
makes life worth living.

HP BASIC is so simple, yet so powerful, engineers
and scientists who are non-programmers can use it. It
only takes about half a day to learn. And you can
have 16 remote terminals going simultaneously.

Another nice thing. This system really works and
works and works. No valuable time lost in repairing the
computer or debugging the operating systems. And
unlike most other systems, it checks every program entry
line-by-line . . . your users will actually see time and
money being saved.

The 2000A Time-Share System, with control terminal
and all custom software included, costs just $90,500.
Want to get a head start on the good life? Just call your
local HP computer specialist. Or write Hewlett-Packard,
Palo Alto, California 94304; Europe: 1217
Meyrrn-Geneva, Swrtzerland.

HEWLETT ﬁ PACKARD

DIGITAL COMPUTERS
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202/293-3910

WASHINGTON

301/539-5183

BALTIMORE

213/542-1501

LOS ANGELES

415/626-7157 -

SAN FRANCISCO

that can save you six figures

The concept of saving money through the pur-

. chase of used data processing-equipment is no

CIRCLE 209 ON READER CARD '

Corporate Headquarters:
+ 1231 25th ST., N.W,, WASHINGTON, D. C. 20037

~ iNTernaTional
COMPUTER _
EQUIPMENT, iNC.

. longer the exclusive property of a.few EDP
supermanagers. Let I-C-E’s professional staff
show you how to take advantage of these sav-
ings. Call or write for descriptive literature.

DATAMATION




COMMUNICATING FOR

HOW TO COPE WITH COMPUTERS YOU DON'T HAVE...
OR MAKE YOUR COMPANY COMPUTERS
AVAILABLE ANYWHERE, ANYTIME

in-house computer available anywhere, anytimé—or with
a COPE Dial-Up terminal and a telephone line, use any-
one’s computer, whenever, wherever you need it.

Use data communications, the marriage of electronic
communications and digital computing. Take COPE,
ready to bring the power of a supercomputer to your
door at unprecedented economy. Even if you don’t own
.a computer. Just a telephone line will do. '

Data communications is the fastest-growing part of
today’s edp industry. And the fastest-going Communi-
cations Oriented Processing Equipment of all is
Computer Industries’ COPE. Compared with any other
remote terminal using low-cost voice grade lines, COPE
is 3 to 6 times faster, with 6 to 12 times more throughput.

COPE comes in a family of four fast calibers —COPE
.32, .36, .38 and .45. You can buy or rent a complete
COPE Communications Sub-System to make your

Another engineering achievement from Computer Indus-
tries, the company which offers a complete line of digital
drafting, plotting, high speed microfilm, and other com-
puter peripherals. All backed by total support services
and nationwide maintenance throughout the U.S. and
United Kingdom. To get more in—and much more out—
of the computer, you are invited to contact Computer
Industries, Inc., 14724 Ventura Blvd., Sherman Oaks,
California 91403. In England, contact Computer Instru-
mentation Ltd., School Lane, Chandler’s Ford, Eastleigh,
Hampshire SO5 3YY, England.

computer industres 1nc

a subsidiary of University Computing Company

April 1969
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DEMONSTRATING 11 NEW DATA

live from Boston

read-write-mag. tape
communications
subsysfems

Offering choice of data recording via keyboard or
telephone line. Complete subsystem product line
consisting of units for writing, reading and con-
verting %" tape into standard %" tape |IBM
compatible. Use in time sharing, carry in, carry
out or polling applications.

811
keyboard
1o tape

812
~ keyboard—
coupler to tape
tape to coupler

coupler to tape

807
tape to coupler

806
%" 1o %" tape
conversion

complefe
lineof
telephone couplers

There must be a reason more OMNITEC couplers
are used today than all other makes combined.
Actually, there are three: performance. flexibility
and economy. Noise immunity is high, price is as
low as $365 for multi-users. Directly compatible
with 33/35 & 37 TTY, EIA, RS-232, etc. Expand
your system capabilities with new ORIGINATE and
ANSWER model, enabling terminal-to-terminal
communications, interfacing voice-grade trans-
mission with computer center. New replacement
for 103A now eliminates requirement for hard-
wired installation. Mounting banks for multiple use
can be provided. New series available with dual
mode, simultaneous input from teleprinter and
plotter (or other EIA device). Specially designed
models to meet all European electrical and physical
requirements directly.

701A
.dual mode

702
originate/answer

703

750
European model

CIRCLE 102 ON READER CARD
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COMMUNICATIONS PRODUCTS

ready for immediate delivery with volume discounts for OEA

complete
line of |
dafa ferminals

OMNITEC portable terminals speak in a whisper
and are ready to follow you anywhere. Any place
you need time sharing or remote batch. Any time
you want to communicate data in and out of a
remote computer via phone lines, using a 63-
character keyboard. ASCII-10 cps or Correspond-
ence-15 cps. Strip printer output, with less
clickity-clack at the terminal environment. Best of
all, OMNITEC portables travel 25 pounds light
and satisfy airline regs for cabin carry-ons. So
they'll follow you anywhere, from bedroom to
board room, plant, warehouse, or out of town on
business. The OMNITEC conversational terminal
prints full 8%2" page and requires no special desk
or console mounting.

800 ASC I

800A
2741 1BM compatible

804
numeric

900
conversational

new applications
opened by unique
reader features

OMNITEC ruggedized card readers are designed
to combine volume processing capability with
source data gathering input needs. Beautiful for
time sharing or remote batch. The unique auto-
matic RE-READ feature can serve as “'scratch pad’”’
memory; and to re-circulate and transmit data from
one card as often as called for by stored program.
The only reader that can be programmed to offset
selected cards in a deck. This exclusive feature
can be used for data master identification or as an
automatic sorter. Read hundreds of thousands of
cards without a single error. The ultra-dependable
picker-knife design pampers each card, adds
longevity to your card decks. For bulk processing
or source data gathering applications, the 300
zeroes in on the source of most problems—elim-
inating read errors, costly maintenance and down
time. It also offers flexible reading rates for more
efficient time sharing. Operates in a DEMAND-
READ mode at speeds between 80 and 300 CPM.
Or reads continuously at top speed.

325
ruggedized
card reader

all demonstrated
on line in Boston

If you're thinking about time sharing, you should

be talking to OMNITEC...the one-stop shop with:

25 advanced communications products—offering a
complete line of terminals, couplers, card readers
and related input-output devices.

'SEE SJCC BOOTH 05-06.

OMNITEC

A NYTRONICS CORPORATION
Headquarters: 903 N. 2nd St., Phoenix, Ariz. 85004 Call 602-258-8246

Al AV
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See Tempo | at the Spring Joint Computer Conference — Hilton Hotel

IF YOU'RE
TOO GROWN UP
FOR THE MINIS...

Get In Step With Tempo | — Here, at last,

is a computer system that can take you
from adolescence to full maturity, and it
can be done in cost steps that won't
cause you to stumble. Start simple with a
primary memory, control processor and
ASR 33. (Even at this level you have much
more sophistication than you would expect

for the price.) After that, you can proceed
with compatible modular options up to the
most complex scientific and business data
handling problems.

Tempo | is rack mountable or available in a
handsome console configuration. A fully

" expanded system can be contained in a

total panel height of only 52¥2".

A complete set of software has been
developed to allow users optimum use of
the system. Call for micro-response or write
if you have time to waste.

TEMPO COMPUTERS, INC.
340 West Collins Avenue
Orange, California 92667

(714) 633-3660
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You've been
“Thinking COPE”...

now think COPE 30 series!

If you’ve been thinking about remote
terminals, you’'ve probably already
considered the. COPE .45 system
developed and manufactured by
Computer Industries Inc. (This sys-
tem, as advertised above, was dem-
onstrated at the Fall Joint Computer
Conference.) : '

Now you can think some more,

Our Series .30 COPEs are in pro-
duction, with deliveries scheduled
for this summer. Starting with the
newest and most inexpensive mem-
ber of the series, the .32, you can
field upgrade to the .36 or .38 to get
the processing capability you need
at the price you want to pay. These
compatible small brothers of the
COPE .45 share the characteristics
that have made the .45 a success,

yet start in the $1300 per month’

price range.

Check the chart at the right. You'll
find the COPE family provides in-
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dustry’s lowest throughput cost ra-
tio. Any of our COPEs give you the
speed and processing power of a
big computer in your own office or
plant at a fraction of the big sys-
tem’s cost. And our COPEs are
adaptable for use with systems such
as the IBM 360, Univac 494, GE 635
and CDC 6000 in addition to the Uni-
vac 1108.

After thinking about our COPE
.30 Series, you may still need the
maximum speeds provided by the
.45, Fine! You’ll be joining a growing
family of users in this country and
Europe who won't settle for anything
less.

For more information on the new
COPE systems and the rest of the
COPE family, write or call Marketing
Coordinator, Data Communication
Systems Division, 2659 Nova Drive,
Dallas; Texas 75229, (214) 241-3501.
Or plan to see us at Spring Joint
Computer Conference.

00|00 bol E

Cil|

Input-Output Rates, Based on
Typical FORTRAN Program
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*Monthly rental includes 4800-bit telephone-line modems.

COMPUTER INDUSTRIES INC

DATA CONVMIMUNICATION SYSTEMS DIVISION

A Subsidiary of University Computing Company
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87850. THE WORLD OF
MATHEMATICS
Edited by James R. Newman
Volumes, boxed
Retail Price $25.00
A lavish selection of writings by the
world’s great mathematicians. A classic.

Wikx

60970. MATHEMATICAL
METHODS FOR
DIGITAL COMPUTERS
Edited by Anthony Ralston
and Herbert S. Wilf
2 Volumes
Retail Price $22.45
The standard reference work:
on application. of numerical

39920, COMPUTER PRO-

GRAMMING/COMPUTER

SOFTWARE: Programming
Systems for Digital Computers

By Ivan Flores
Volumes
Retail Price $29.30
A clear, authoritative guide
to the growing techniques

|
|

JUVWIHLYN |

61070. MATHEMATICS:
ITS CONTENT, METHODS,
AND MEANINGS
Edited by A. D. Aleksandrov,
A. N. Kolmogorov and
M. A. Lavrent’ev
3 Volumes, boxed
Retail Price $30.00
A revealing look at Soviet ad-
vances and attitudes in mathe-

analysis on digital
computers,

and applications of computer
software.

matics. A monumental work.

Take any—or all—of these valuable sets
for only $1 per volume (fotal value $106.75)

when you choose your first selection as a trial member of

An‘extraordinary opportunity — to introduce you to the most
valuable continuous source of EDP data and developments in
the country today — The Library of Computer and Information
Sciences. Here are the valuable (and expensive) background
books you will want to refer to again and again — the basic
sources for EDP developments now and foryears to come! And
each month, The Library of Computer and Information
Sciences searches out the newest and most important
works to keep you up to date in the ever-changing, fast-

moving world of computer science.

Choose Any Of These Volumes As Your First
Selection At Our Low Member Prices. (Light-
face is retail; boldface is member’s price.)

39780. A COMPARATIVE STUDY OF PRO-
GRAMMING LANGUAGES. Bryan Higman.
Authoritative discussion of the features of
programming languages—analyzing their
structure and function. $8.50/$6.75

82560, TECHNIQUES OF SYSTEM ENGI-
NEERING. Stanley M. Shinners. The most
complete and up-to-date work on one of the
fastest changing fields today. $14.00/$9.95

39610. COMBINATORIAL THEORY. Mar-
shall Hall, Jr. The definitive work in combi-
natorial mathematics. A systematic analysis
of the discrete in mathematics and science.
Certain to become a classic. $9.50/$7.25

39990. COMPUTER MODELING AND SIM-
ULATION. Francis F. Martin. Lucid intro-
duction to this powerful new technique. Dis-
cusses practical and potential applications,
the advantages, who should use it, and the
criteria to apply. $12.95/$9.50

41660. ELEMENTS OF DATA PROCESS.
ING MATHEMATICS. Wilson T. Price and
Merlin Miller. Enables readers with minimal
math background to become proficient in
math needed for understanding automatic
data processing and computer programming.

. $10.50/87.75
56140. INTRODUCTION TO OPERATIONS
RESEARCH. Frederick S. Hillier and Gerald
J. Lieberman. Comprehensive survey of the
basic methodology and techniques of opera-
tions research. Provides new insights for solv-
ing problems in purchasing, production, re-
search and development, personnel, much
more, $14.75/10.50
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Thousands of executives, EDP managers, programmers and
technicians keep on top of their jobs and advance in their
careers through The Library of Computer and Information
Sciences. For them, the club screens hundreds of books,
chooses only the most significant—on managerial techniques,
programming, software, hardware, computer theory. Each .
selection represents the best and most advanced thinking on
its subject. Discounts range up to 40% (sometimes more).
For every four books you buy, you are entitled to your choice

of a free bonus book. Can you afford not to join now?

42170. DIGITAL COMPUTER SYSTEM
PRINCIPLES. Herbert Hellerman. An au-
thoritative overview of the principles of di-
gital computer systems, many of which are
common to programming, machine design,
and problem description. $13.50/$9.75

56410. INTRODUCTORY COMPUTER
METHODS AND NUMERICAL ANALYSIS.
Ralph H. Pennington. Covers commonly used
methods of modern analysis, stressing those
of proven value in computer solution of prob-
lems. $9.25/%$6.95

56490. INTRODUCTION TO COMPUTA-
TIONAL LINGUISTICS. David G. Hays. An
ideal volume for self-tuition. Covers three
levels—computational, linguistic and applica-~
tions. $9.75/87.50

42370. DISPLAY SYSTEMS ENGINEER-
ING. Edited by H. R. Luxenberg and R. L.
Kuehn. Thorough exploration of the devices
and systems of recording and displaying com-
puter-based information. Many illustrations.

$16.50/$11.95

70350. AN INTRODUCTION TO PROBA-
BILITY THEORY AND ITS APPLICA-
TIONS — VOL. I. William Feller. A self-
contained introductory course in probability
theory. - $10.95/7.95

55660. INTEGRATED DATA PROCESSING
SYSTEMS. E. Jerome McCarthy and J. A.
McCarthy. Edited by Durward Humes. How
data processing machines can help analyze
business information. $8.95/$6.95
56470. INTRODUCTION TO DYNAMIC
PROGRAMMING. George L. Nemhauser.
Will be of unique value to those concerned
with optimization problems. Numerous flow
charts, exercises. $8.95/$6.50
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- TRIAL MEMBERSHIP APPLICATION = == -
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7-944
The Library of Computer and
Information Sciences
Front and Brown Streets, Riverside, N.J. 08075

Please enroll me as a trial member and send the
set or sets whose numbers I’ve circled below and
bill me only $1 for each volume. Also send me
my first selection, whose number I've indicated
below, and bill me at the reduced member’s
price plus shipping. If not delighted, I will return
all books within 10 days and my. membership
will be cancelled. As a trial member, I need ac-
cept as few as 3 more selections during the next
12 months, always at reduced members’ prices
plus shipping. I understand that savings range
up to 40% and occasionally even more. Each
month I will receive advance reviews describing
forthcoming selections, along with a convenient
form for requesting alternate selections or no
book at all. For every 4 selections purchased, I
may choose a- free bonus book. (This introduc-
tory offer counts as the first selection).

Sets for only $1 a Volume (circle numbers).
61070 87850 60970 39920
First selection at Member Price

( write in number)

City............. State.....Zip Code......

Offer good in Continental U.S. and Canada only.
Prices slightly higher in Canada.

L-—-——-——-——————---—
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Now:
an information system
for the instant control of
one project, or many.

‘ Introducing PROMIS,
a Project Oriented Management Information System
for Burroughs 500 Series computers.

To fully manage a project, you have
to know where it stands. Now.
PROMIS can tell you:

It can fill you in on activities that
occur between events. Most other
systems only give you the events.
PROMIS will get this expanded in-
formation to you instantly. Because
it uses high-speed Burroughs disk
files to store a base of “live” data—
something no other management
system offers.

And only PROMIS, again because
of its data base, can give you a hard,
fast look at all your projects at once.
Which means you can spot potential
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resource conflicts and make what-
ever adjustments are necessary to
use your organization’s time and
other resources efficiently.

For more jnformation about this
exclusively Burroughs software sys-
tem, and about Burroughs 500
Series computers, call our local
office. Or write us in Detroit, 48232.

0%e® o

Burroughs >
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look ahead

IBM's ROUND HOLE PUNCH
CARDS PEGGED FOR JULY

GROUP TO EVALUATE
“ATTACAMENT TALKS

"April 1969

Started by president Errol Payne, a physicist,
in July of last year, the firm now has patent
protection, a working prototype, and a half dozen
models of the display in the works. The prototype
has a 2' by 2' flat screen, made of a honeycomb
thermoplastic material. A scanner bar moves across
this surface, taking about 10 seconds for a round
trip. In one direction it erases the numbers, words
or pictures on the screen; in the other it deposits
thousands of tiny particles to form the images. The
information to be displayed is stored digitally in
computer core and transferred over standard telephone
lines. Speed is limited by line rates—and this
appears to be the main drawback, since it takes up to
two minutes to change the display. With w1deband
service, this time would be much less.

The unit doesn't generate heat and needs no high
voltage; 5-volt logic is used. And unlike other
display methods now in use, the cost only goes up
linearly. This opens up such markets as outdoor
advertising, airline terminal displays, and so forth,
plus the possibility of home use since only a phone
is needed.

‘An ‘added note on the low cost: the company has
set up a subsidiary to produce a toy called
Graph-A-Magic using the same principle and selling
retail for about §5.

Guess what? IBM's little 3.7 computer system with the
round-hole punch cards is now due out in July,
presumably after any separate pricing announcements.
We hear IBM will try to avoid the mammoth systems
engineering effort always needed for small, small-
system users by providing "model" applications
packages for quick implementation. Language: RPG.
Going to the other extreme, the 360/85 I, or whatever
the 85 successor will be called, is reported to have

a freon cooling system as opposed to the water cooling
systems of the 85 and the 90 series. Maintenance
charges for the latter systems are so high, explains
one quipster, because it involves "six plumbers and a
CE." One of three super computer projects at IBM is
somewhere within Federal Systems Division, where a
parallel. processor is being designed.

The FCC reportedly has asked the Computer Science &
Engineering Board of the National Academy of Science—
headed by ACM. ex-president Tony Oettinger—to evaluate
upcoming discussions concerning foreign attachments.
The Board is reportedly interested in acting as
interpreter at discussions, which would include AT&T
the commission's common carrier bureau, and
communications users..

The talks may get under way this month, after the
bureau issues a public notice specifying ground rules;
several working groups will be set up, and different
foreign attachment problems will be assigned to each.
Bureau officials are said to be "sympathetic" to
BEMA's suggestions that the bureau issue a progress
report after the talks have been under way for awhile,
that written records of the deliberations should be
maintained, and distributed to all participants, and
that any participants should be able to sit in on any
group's discussion.

Members of BEMA's DPG/telecommunications
committee, who hammered out the association's basic

(Continued on page 281)
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The DATACRAFT DC 6024 General Purpose Digital
Computer offers unparalleled speed and power with
its 600 nanosecond 24-bit full-word cycle time and
over 500 instructions in the basic 8K configuration.
The DC 6024 easily replaces larger, more costly
computers or back-to-back multiprocessors in real
time control applications.

Full-word flxed -point execution times in the basic
machine are:

FUIL CYCIE oo 0.6 uSec
Add/Subtract ... 1.2 uSec
MUBEIDIY oo, ...4.8 uSec
DIVIdE ..o, 9.0 uSec
Hardware Square Root .........ccccccoveerenneene. 8.4 uSec

Even with these features the DATACRAFT DC 6024
is less costly than other computers capable of per-
forming similar functions.

Prices start at $53,900 which mcludes 8192 word
storage (expandable to 65,536 words in 8192 incre-

ments); Hardware/Multiply/Divide/Square Root; four
true levels of priority interrupt; five 24 bit general
purpose registers and ASR-33 Typewriter. Desk or
rack mountable.

The basic DATACRAFT DC 6024 software includes

- a Resident Operating System with modular inter-

rupt - oriented 1/0 handlers, link loader, two-pass
assembler, utility routines, math library and float-

ing-point routines. Optional software includes a one-

pass ASA standard FORTRAN IV package and a Real
Time Supervisor having foreground/background op-
erations applicable to process and manufacturing
control requirements.

For detailed specifications, call (305) 565-9441 or
write:

Raymond L. Marlatt

Sales Manager

Datacraft Corporation

P.0. Box 23550

Fort Lauderdale, Florida 33307

{

SEE US AT THE SPRING JOINT COMPUTER CONFERENCE MAY 1416 BOOTH #802.

Datacraft Corporation

776 N.E. 40th Court RO. Box 23550 Ft Lauderdale, Fla. 33307 Phone (305) 565-9441
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Iook%ahead

IBM SAYS
PL/I IS BASIC

When IBM announced the availability of CALL/360: BASIC
to users on a "take it as it is basis," most assumed
this included the operating system and the BASIC
compiler. When IBM transferred CALL/360 services to
SBC, most assumed that future software developments
for the system beyond BASIC would be done by and
belong to SBC, which would provide them only through
its centers. Right? Wrong.

It is now apparent that IBM will continue to
improve and add to CALL/360 software for its users.
This month, under what is called the "CALL/360: BASIC

-Program," customers will receive not only a "new and

extended BASIC compiler" but also a PL/I compiler.

. And this PL/I is probably very similar to SBC's, since

SBC's was developed at IBM before the transferral.
Now, if IBM customers include service bureaus with the
right mod 50 configuration for CALL/360, won't the new

offerings strengthen them in their battle against

SBC? If that is so, surely none can claim that IBM
developed CALL/360 in order to capture the time=-
sharing market, but merely to capture more of the T=S
equipment market.

And we're told the 50 with CALL/360 could be an
efficient, profitable machine for SB's, since its
Executive Control Program supports 101 lines
simultaneously. The T-S system requires at least a
512K/50, 2703 for ITY and 2741l's, and a 2314 disc
and certain nonstandard features (RPQ's).

Features of the PL/I subset include automatic
storage allocation facilities, user-controlled
interrupt processing, array facilities, stream=-oriented
I/0 facilities, and ability to handle a variety of
data types.

COMPUTER OPERATORS
GUILTY UNTIL
PROVEN INNOCENT?

The State of Minnesota now has bills in the House and
Senate hoppers which say in effect that anyone damaged
"in person or property" by a computer error can sue
the persons maintaining or using the computer "for all
damages sustained and shall recover therefor unless
the person who caused the injury establishes that he
was not negligent." The bill, if passed in this form,
seems to pass the burden of proof to the defendant—
and could be an excellent case for the Supreme Court.
Senate and House committees now are studying the bill
(number 433 in Senate, 104 in the House).

OH SO CHEAP
How about a neat display to go with your time-sharing
terminal for $9.50 a month?

That's what Peripheral Data Machines plans to
offer this fall. And the small Newport Beach, Calif,,
company may have come up with a really new idea in
display technology that could have widespread effects
on this and other industries.
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BG 1400 and the ¢
Data Service Biz

Back in the dark ages of the
service bureau business, a guy
gathered together some key
punches, a few pieces of EAM
gear and a couple of operators—
voila! Instant service bureau. The
capabilities of the equipment were
limited, so everybody did things
pretty much the same way. The
only setup involved consisted of
a few hours of board wiring, and
from there it was just a matter of

cramming cards through the old .

hopper.

The 1401—remember him?—
changed that forever. It was really
the first computer low enough in
price and high enough in effi-
ciency to make the computerized
independent service bureau pos-
sible. So, gleefully, the service
bureau operators jumped on
board. And a lot of them promptly
lost their shirts.

It wasn't just a matter of a few
hours of board wiring any more.
Everybody knew computers were
flexible and powerful enough to
do just about anything. There was
only one small hitch. You needed
high-priced people called Pro-
grammers, and you also needed
lots of their valuable time to do
what everybody knew could be
done.

That fact put the service bureau
business into a new classification.
No longer could a successful serv-
ice bureau be' a one-man band,
operating out of a store front on
a side street. A good service bureau
today is a substantial organiza-
tion with major investments in
hardware, software, and people.
And a substantial requirement for
good management, good tech-
nology, and that strong service
orientation that makes a good
business go.

Getting service bureau opera-
tors to acknowledge these facts of
life took some doing. A lot of
blood was shed along the way,
and some of it hasn’t washed out
yet. When you say you're in the
service bureau business, you get
more than one raised eyebrow and
a lot of why did you want to do a
thing like that?

(M
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Well, to succeed, you either
have to come up with something
new or cure something that’s
really sick. We did both. The sick
part was the service: slow, catch-
as-catch-can, late, and full of
errors. And the customer coordi-
nation left a lot to be desired. We
installed enough computer power
to cure the slow service problem.
And, with our people (about 700
of them, all over the place), we
can get more involved in the prob-
lem. Tailor programs to needs.
And handle any size effort.

As for the new, customers can
take advantage of our exclusive
MARK IV General Purpose File
Management software products.
We’ll be developing customer
services packages, like our bill of
materials processing program for
manufacturers, payroll packages,
insurance agency accounting. That
type of thing.

So you can see, service busi-
nesses as most people know them
have cobwebs on them. It's a
whole new technology. And it’s
deserving of a whole new image
to match. A good one. And that’s
where we come in. We mean
business.

. . . ° @
informatics inc’ |g
5430 Van Nuys Boulevard

Sherman QOaks, California 91401
Telephone: (213) 783-7500 I
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A NEW GENERATION

“DATA DISTRIBUTION SYSTEMS

o
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pata Distribution System 660
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49 SIMULTANEOUS DATA TRANSMISSIONS
OVER 1 HIGH SPEED PHONE LINE

1. Handles intermixed baud rates 4, Operates with any synchronous high speed 7

2. Interfaces with data terminals, telegraph lines, data modem -2000 to 9600 bits/sec

dial up data sets i 5. Full system status displayed continuously

3. Phone line monitoring - detects transmission for both high and low speed lines

errors andindicates average error rate 6. Push button actuated diagnostic features 9.

20747 Dearborn St. Chatsworth, California,

Phone 213 882-0020

* haud rate and data modem dependent
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8.

Modular expansion - interface modules inter-
changeable -start with few, increase to 45
The ADS-660-DDS possesses features not
found in any existing multiplexer

Inexpensive - immediate delivery

~ AMERICAN DATA SYSTEMS

91311
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Profit.

Your computer was installed
‘because prompt decisions based
‘on current facts can make a differ-
‘ence between your company’s
profit and loss. , _

That’s just where bulky com-

. puter printout can cost your com-
pany-plenty.

It's hard to route and handle.

Hard to work with,

~ Copies are limited unless you
tie up expensive computer time
with additional passes.

(Easy for you.)

Result: People on a decision-
making level don’t make full use of
computer information...and often
don’t even get it until it's too late
to be useful.

The Xerox Computer. Forms
Printer (CFP) converts printout to
individual 11”7 x 8%"” reports, all
clean and clearly printed. '

They are easy to organize and
easy to handle.

Headings and guidelines can
be superimposed to make the fig-

XEROX

COMPUTER FORMS PRINTER

ures easier to understand.:

Everyonewho needs a copy gets
one, all at the same time.

So decisions get made on the
basis of up-to-date information.

And the computer spends less
time printing...more time tackling
new . problems.

Telephone your nearest Xerox
Information Systems Representa-
tive today. ' -

That's a profit-making decision
right there,

XEROX COhPORATION. ROCHESTER, NEW YORK 14603. IN CANADA: XEROX OF CANADA LIMITED. OVERSEAS: SUBSIDIARIES THROUGHOUT LATIN AMERICA; AND iN ASSOCIATION WITH RANK
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ORGANISATION LTD., RAN

April 1969

(Easy for the computer.)

K XEROX LTD., LONDON; AND THROUGH RANK XEROX LTD., FUJI-XEROX CO., LTD., TOKYO. XEROX IS A REGISTERED T

CIRCLE 165 ON READER CARD

RADEMARK OF XEROX CORPO RATION.
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machines that make data move

; ~'recept|0n Another exc:tmg answer
- from Teletype R&D for’movmg data

and pperandlowercase hara ers '

Shift-out feature produces spec1a|
‘ symbols and characters you nee‘

“Dept..

TELETYPE

copy business forms with new speed
and efficiency. Fill them in, in any

number of remote locations. Or
- handle large volumes of tabular ma-

terial on-line.

When it comes to printing equations

~ or complex formulae, the Model 37

 has no peer. Forward and reverse

half and full line space help create
he data configuration called for

w;th no problem

'Graduate

move. up to the Model 37. One of
~many exciting moves bemg made by
Teletype R&D in moving data at
very little cost. That's all we're really

concerned with. Providing equip-

~ ment that keeps data moving o
quickly, reliably, ernomlcally

~ machines that can help you move
data a mile, thousands of miles or
_just down the ,hall

like more information on the Model

37, write Teletype Corporation,

81D, 5555 Touhy Avenue, -

Skokle, lllmons 60076

See New Teletype Equipment at Booth No. 2303 Spring Joint Computer Conference

If you would
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f you can’t afford an extra Sigma,
fake it.

Get remote batch.

Most companies that need an extra Sigma, but can’t
afford it, get a Volkswagen.

The VW picks up stdcks of punched cards at out-
stations, runs them back to your computer, then
back to the boondocks. It’s a big waste of time. A
programmer away from headquarters gets only a
few passes through your computer each day.

Our remote batch lets the boondocks transmit
directly to your computer. Programs get queued im-
mediately, instead of being held up by traffic jams.

The system is unique in the industry: it doesn’t
cost an arm or a leg. You can have the 7670 card
reader/punch/line printer for $810 a month on a

four year lease. Communications equipment for
your center runs $196 per terminal each month, for
the same length of time. But we’ll toss in the pro-
gram for free. Or if your comptroller prefers, buy
the system.

" The only other item needed to give small stations
large computing ability is a telephone line for each
station. Yow’ll be able to trans-
mit data as fast as a voice grade
line will permit.

It’s slightly slower than being
there. But an awful lot faster
than a Volkswagen.

Scientific Data Systems,
El Segundo, California
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editor’s read

WHITHER IBM?

(Last month’s Readout discussing the IBM suits concluded with a.request for
readers’ comments on the implications for the computer industry. Many have
been received and we have chosen one for this month’s guest editorial. Others
will appear in the Forum section later.)

It is difficult to imagine a data processing industry without IBM, and yet there
are those attempting to use the judicial process to accomplish this. It is obvious
that IBM has made massive contributions to the industry; a breakup of this
collective effort would be dangerous if not disastrous. '

Many of us have been exposed to negative practices by IBM—an almost
inevitable result of dominance, or absolute power, said to corrupt absolutely. If -
legal action is used to curb such practices it is clearly beneficial. However, like
any corrective action (“fine-tuning,” the money managers call it) it can over-
compensate, and people can get hurt. My position is therefore clear: legal
action to correct, compensate or control the balance of power is fine—if it
succeeds in breaking up IBM, or in drastically changing its corporate objec-
tives, I am unalterably opposed to it for the sake of the industry.

It is apparently inevitable that' some “unbundling” will occur. This is a
natural outgrowth of the industry’s development and its potential acceleration
by 'legal action is good. It should be noted, however, that this will be by no
means as dramatic as is generally forecast by many of my colleagues. Several
factors will reduce the impact:

1. Buyer Psychology—The typical buyer tends to buy a complete package—and
is nervous about buying subassemblies. The automotive industry is an obvious
example. Who would think of buying floormats or a tape player from a separate
vendor? Thus IBM will retain continuing control over the sale—regardless of
separation.
2. Competitive Strength of IBM—IBM is.a strong competitor with a well
established marketing organization. It will provide very strong comipetition for
any organization in other comparable areas. Despite the optimism of software
houses, precariously maintaining high stock multiples, it should be noted that
basic operating software cannot really. be separated economically. Only in the
area of application packages and general utility systems is any competition
possible, and there IBM has a natural lead. Education, documentation, systems
support and maintenance are areas for separation and yet—who has the largest
number of instructors? And who has a Federal Systems Division providing
systems support at $30,000 per man-year which is five times larger than the
. nearest competitor?
3. Increasing Competition from other Areas—A totally open industry will attract
competition from many other sources. Large firms with lots of capital, already
attracted by high multiples of the glamor stocks, will find it even more attrac-
- tive to enter the field. The smaller software houses, needing additional capital
for expansion, will conglomerate to ward off competltlon and to strengthen
their position vis-a-vis giant IBM.

Thus, changes are coming, because change is 1nev1table in a dynamlc society.
However rapid revolutionary change, dictated by legal action, will be damag-
ing. A gradual evolutionary change, accompanied by much buyer education
and increasing sophistication, is the only one our economy and our economic
system should allow.

' ~Dick H. Branpon
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ON-TIME
SYSTEMS
MANAGEMENT

by J. E. CONNOR

A concern of rapidly rising interest in using
computer systems is estimating and project

can be controlled successfully. To understand
what euccessfully means requires a preamble.

A large computer project is always a one-time job. We
can expect to manage it about as well as other one-time jobs
are managed (a construction project, for example). It is
idle to expect such projects to have the predictability of
repetitive work. Asked, anyone would agree this is true;
much of the hand wringing and many expressions of guilt
ignore it though.

Secondly—again for any kind of work, not ]ust computer
projects—as we range nearer technologlcal frontiers perfor-
mance ‘predictions are less reliable. Disc jobs are harder to
estimate than tape jobs. Batch is easier than on-line. Pro-
grammers who really have done it before make better esti-
mates than those who have only talked about doing it or
read about it. One way or another the reliability of an esti-
mate of any kind of project is a function of how close it is to
the technological frontier of the participants.

It is not quite so easy to get assent to this second proposi-
tion as to the first, because we all want to be part of the
newest and the best. The issue is further clouded by com-
puter literature which often overstates what is happening,
or describes as existing already our hopes for next year.
Think about the proposition as if it were for a project to
launch rockets rather than for a computer project. Assent
will come.

Finally, the reliability of an estimate is a function of the
time devoted to making it. We often aren’t willing to spend
the time required or aren’t allowed to. In such circum-
stances the estimate cannot be reliable.

It is here suggested that if a proper effort is made to
estimate the time and cost required for a computer project
and if the project employs a technology well understood by
the estimators, then the estimate will be about as good as
estimates of construction prO]ects or engineering designs, or
other one-time jobs.

‘With this definition of successful, this article discusses a
way to frame the estimate so that control of the project is
facilitated. It is either on schedule or everyone has ample
notice that it is not and knows precisely why not. The
method is in use at several companies.

We will be concerned with four documents—a prO]ect
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management, This article suggests that projects”

less hand wringing

evaluation, a project outline, a project schedule, and a proj-
ect synopsis. Three of these forms are illustrated as we have
used them although it is not my expectation that in another
company they would be used in exactly this way. The pur-
pose of the article is to sell an approach to systems project
management, not the forms.

Three of the forms—the evaluation, the outline, and the
schedule—are to be used as the basic agreement with the
client department. The fourth—the project synopsis—is an
internal detailed “schedule” supporting the broader project
schedule forwarded to the client. It lists tasks of a technical
nature not likely to be informative to the client, and may
contain dates for tasks intermediate to those on the project -
schedule.

The four. documents are intended to serve three pur-
poses:

1. They enable us to allocate our limited manpower re-
sources rationally.

2. They help our client departments to continue to un-
derstand what we are doing and, of greater import, to
change what we are doing if it is not what they want done.

3. They give us a constant idea of what we set out to do

Mr. Connor is with the techni-

cal services division of the

Equitable Life Assurance So-

ciety. He has been in the com- .
puter field since 1955 and is

a past chairman of the SET com-

mittee of GUIDE. He has an

MBA in economics from New

York Univ,
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and how long we expect it to take—eliminating the drift so
often observed in systems work, and inhibiting change.

As soon as any manpower is assigned to a project we require
that a project synopsis be prepared. On a large project there
could be a series of synopses. The first one might only indi-
cate the date on which a feasibility study was to be com-
pleted. A feasibility study is completed when we have made
available a project evaluation, a project outline, and a proj-
ect schedule. In the real world there are often a series of
feasibility studies, each more detailed than the last. This
problem is easier to discuss after we have described the
procedure we use for management of the design period.

project outline

The project outline is used to ensure that everyone con-
cerned with the project has the same understanding of it. It
is usually prepared on one page. We
discourage multi-page presentations al-

mental responsibilities,” is still another attempt to clarify for
the client, early in the effort, how the project will work.
Here we have a general statement of the area of responsibil-
ity for each of the participating departments. We do not list
here all the tasks which each of the departments will under-
take; we use the project schedule for such a list.

To be noted is the early allocation of the responsibility for
implementation to the client department. The last sentence
has this intent. More will be made of this in the project
schedule.

project schedule

The heart of this proposal is the project schedule. It
serves to coordinate the activities of those involved in the
development of a project. It shows the date when those
concerned are to produce the parts of the work for which

PROJECT OUTLINE

though we have not been able to elim-

. . : X . PROJECT NO. PROJECT TITLE .

inate them entirely. The project outline 27 : DATE PREPARED BY:

is not a systems specification. Usually a Advertising Mailing 7/1/69 | G. G. Allen

systems specification is available only ‘
OBJECTIVE

after a large fraction, often a third to a

half, of the design time is already ex-
pended. The project outline, on the
other hand, is prepared at the very be-
ginning of the project and is intended
to describe the destination; it is not a
road map.

We begin with a single paragraph,
labeled “objective,” in which the prob-
lem that engendered the study. is spec-
ified. We try not to generalize. A con-
cise statement of the problem is essen-
tial. When the objective is to overcome
the perceived deficiencies'in a going
system, we state these deficiencies (see
Fig. 1). '

Following in a paragraph or two is a
brief discussion of the specific limits of
the proposal under the label “scope.”
We do not seek to change the entire
world and are anxious to delineate,
carefully, that part of it we do hope to
improve. It is often useful in this sec-
tion to state explicitly the things we
plan not to do. For instance, the proj-

Replace the address plates used to majl advertising literature to customers with
computer generated labels. Add to the file profile data on each of the customers
80 that literature diregted to them will be more pertinent to their needs.

In replacing the address plates verify the accuracy of their information. The new
system must be able to maintain addresses and other data much more currently and
correctly than the present system does. ‘

SCOPE

This project will require the conversion to magnetic tape of name and address data
received on information forms. Five computer programs will be written for the main-
tenance of the magnetic tape file and the printing of mailing labels. Procedures
and forms will be created for the movement of data from Advertising to Data Pro-
cessing and return. The existing Addressograph file of names and addresses will

be eliminated.

This project will make available for use profile information which can serve as a
basis for selected mailing 1ists. At first the profile data will be limited. More
elaborate and useful profiles can be provided later, but are not included in this
project. However, the programs provided in this project will facilitate this sab=
sequent expansion. .

DEPARTMENTAL RESPONSIBILITIES

Advertising is responsible for all aspects of mailing, receiving, and editirng of
information forms. Office Services will process Information Forms against exist-
ing Addressograph plates. Systems will design and write the progmm& for imple-
menting the system and perform the 1iaison with Data Processing who is doing the
conversion work, With the help of Systems, Advertising will design and develop
procedures for changing names and addresses in the file and will be responsible
to ‘implement the new system. .

ect in the example is the first step of
several. The steps we are not undertak-
ing are listed.

-We are particularly keen to phrase the entire outline in
the terminology of the client’s business—not in our own
jargon. To illustrate that, two sentences in the scope section
of the example are deliberately miswritten:

Fig. 1

“The project will require the conversion to magnetic tape \

of name and address data received on information forms.
Five computer programs will be written for the maintenance
of the magnetic tape file and the printing of the mailing
labels.” o

These sentences are better written this way:

“This project will not convert the existing plates to com-
puter format. Rather it envisions collecting currently cor-
rect data on information forms which will be converted to
computer format. In addition to replacing the printing of
mailing labels, the new system will emphasize correct up-
dating of data collected.”

In this second version the emphasis is on the system as
the advertising department will see it. The “magnetic tape,”
“number of computer programs” and “maintenance of the
file” are of concern to data processing but not its client.

The third section of the project outline, entitled “depart-
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they are responsible.

The most important part of the project schedule is to
select tasks whose completeness is easily checked. Further,
the statement of them should be “ends” oriented: described
as a function that will change in the client-department’s
business, not as the computer-means to accomplish that
function.

The illustrated project schedule (see Fig. 2) lists such
tasks. Before reviewing them, consider several sample tasks
whose completeness is not very easily checked.

1. Complete the block diagram for program A.

2. Complete the conversion of all address plates to magnetic
tape. . _

3. Suggest a final design for the new mailing label.

Tasks like these do need to be completed, but listing them
on the project schedule does not help. No one ever knows
whether his own block diagram is complete. To ask someone
else to ascertain whether it is (especially a client not com-

puter-oriented) is hopeless.

The fifth task on the project schedule is: “Demonstrate
that address plates are converted to computer and will pro-
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duce new labels.”

To check the completeness of this task, one compares
a list made with the address plates against a list made by the
computer system. If the lists compare well the computer
program which produces them works, the conversion (listed
as No. 2 above) to magnetic tape is completed, and the
final design for the new labels (listed as No. 3 above) must
be satisfactory because the labels themselves have been
printed.

On the other hand, anyone who has tried to decide that a
forms design is “final” knows how much time it takes and
how often one is mistaken. If tasks are chosen like this
whose completeness is not easily determined, the determi-
nation is not made when the time comes. Early checkpoints
are, in fact, missed—although everyone thinks they are com-
plete. This is a feature of central importance to tasks on the
list: they are selected and stated so that, when the time
comes, their completeness is readily and correctly deter-
mined. .

The reader should recognize that many tasks whose com-
pleteness is easily checked can be listed for the early stages
of a project. The task list is of little use if it only lists a few
tasks done near the completion of the project. The purpose
is to keep track of the project all the way through. Toward
this end it is useful, in a project that takes many months, to
plan on listing a task for completion about every six calen-
dar weeks. ' :

Let us assume that you require a brief description of each
program to be included in the documentation. It is not un-

reasonable to ask for this description before programming

begins, right after we have agreed on a systems specifica-
tion. In a few cases we will have to

an experienced. computer systems designer who is being
careful. In several presentations to corporate executives I
have suggested that they make this a test of the competence
of their systems staff. They can hardly make a judgment
about the organization of your disc files or your choice of a
programming language. There can be reasons, beyond the
control of any systems designer, for a project being late. But
the occurrence of unanticipated, major tasks should be rare
if computer people are competent (and not operating too
close to their own technological frontiers).

Few of the technical tasks required in implementing a
large system are listed on the project schedule. The purpose
of the schedule is to coordinate the activities of several par-
ticipants, only one of them the systems designer/program-
mer.

project synopsis

The project synopsis, which supports the project sched-
ule, is the place for a list of technical tasks to be done. (The
project schedule lists tasks which need to be co-ordinated
among different departments, although we may wish to add

‘tasks in order to list a checkpoint every six weeks or so).

Here too it is important to list tasks easily checked for com-
pleteness. For example:

Good choice of task—Complete first listing of Program A,
which has no errors preventing compilation.

Poor choice of task—Comiplete testing of Program A.

The project synopsis is used internally by the systems
department to monitor its own work. Some supervisors favor
repeating on the project synopsis all the tasks from the proj-
ect schedule but with earlier dates, but there will be many

PROJECT SCHEDULE

rewrite these program descriptions, but

since they are brief not much is lost. A [ PROJECT MO PROJECT TITLE DATE PREPARED BY:
great deal is gained if this kind of work 321 Advertising Mailing /1769 | G.G. Allen
is done early rather than left to the
rushi al weeks of project imple- i ]
cmshmg final we of proj imp ACTION TO BE TAKEN RESPONSIBILITY STARTING (COMPLETION
mentation. . : DATE DATE
Also, especially if there is a standard 1. Decide on feasibility of project Advertising Executive | 7/1/69 | 7/15/69
- format ;n which Pr.o gfam descrlpnons 2, Mail all customer info forms Advertising L/15/69 | 7/30/69
appear,! such descriptions are concrete »
tasks which can be finished early. 3. Supply a systems specification Systems 6/1/69 | 7/30/69
As still another example of early L. Decide on mailing label Advertising /15769 | 1730769
tasks, much of the work involved in
> . 5. Demonstrate that address plates are con- Systems 6/15/69 | 9/1/69
conversion from clerical to computer | °* yerted to computer ard will produce new
format can be done early and checked labels
easily for completenes.& In the exam- 6. Accep£ systems specification Advertising 7/30/69 8/15/69
ple we have been using, Task 5 re- . - ioroste cibied Advertiet Wissés | /s
quires the completion of a large 7. Compi!.ete zip ~ coding of multi-route cities| vertising
amount of clerical work and can be 8. Deliver computer printed address file Systems 8/15/69 | 9/15/69
SChedu].ed early. . 9. Deliver clerical forms ard procedures Advertising 8/1/69 9/1/69
Looking at the tasks listed on the _ o 6 | 10/1/6
project schedule you will notice that 10. Approve address file Advertising 9/15/69 /1/69
we have suggested that the advertising 11. Approve clerical. forms and procedures Systems 9/1/69 | 9/15/69
department prepare the clerical proce-
K h 12, Supply, from test, all systems output Systems 10/1/¢9 | 11/1/69
dures in their final format and that the PPRY, e ’ :
systems people review them. This is de- 13. Agree that output meets specifications Advertising 11/1/69 | 11/15/69
liberately contrary to the usual prac- 1}. System fully operative Systems 11/1/69 | 12/1/69

tice, and is intended to make comple-
tion of the task somewhat easier to Fig. 2
check. The real task here is to be sure that the advertising de-
partment understands the procedures. This is much more
likely if they have written them (with a review by systems)
than if the systems people write them and advertising says
they understand. As a sign that you understand a procedure,
what could be better than having written it?

I believe that the best test of the seniority of a systems
designer is the thoroughness of his task list. Unanticipated
major tasks just don’t occur often on a project scheduled by

T Many companies have such standards.
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additional technical tasks of no interest to the client-de-
partment. To a considerable extent these technical tasks are
repeated for each project. Project synopses rapidly become
quite complete as experience is gained with several proj-
ects. .

Furthermore, because the same tasks are repeated for
each project one can seize upon a particularly precise and
demanding phrasing and list it in exactly the same words
each time. Since the synopsis gets no external circulation no
damage is done by the repetitious wording. Private notes
which emphasize some part of the objective of particular
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interest or concern to systems may also be added.

Systems work is not considered a capital project, but it
has many aspects of a capital project. There is a long period
during which the system is being “built.” It is finally ready
for use and during the period that it is used it has some
economic effect on the business. Furthermore, all during its
use it deteriorates. Maintenance is required and, despite
maintenance, it gradually depreciates.

The form illustrated for project evaluation is very similar
to what might be used to appraise a capital outlay. In
showing the effect on annual operating expenses, we list
personnel changes and changes in equipment rental. Almost
everyone who makes an evaluation does this, but we also
list the cost that will be required to maintain the programs

puter cost both for testing and for conversion. One should
make a clear distinction between “design” and “implemen-
tation.” Making this distinction may help as much as any
other single practice to improve the quality of our estimates.

Many projects have a very large training cost. This is
especially true where a project will be used by many differ-
ent installations in a business spread across the country or a
large gcographical section of it; training costs can be-large
and can be a particularly unpleasant surprise if unantici-
pated. Lack of training can sharply increase other costs of
implementation.

Projects will often be undertaken which do not have a
quantitative economic payout. We have deliberately chosen
such a project as our example (see Fig. 3) to demonstrate

that even when the main reasons for
undertaking a project are intangible it
is worthwhile: doing a project evalua-
tion. We can’t quantify the benefits
but we can quantify the cost. Knowing
one side of the equation is consider-
ably better than not knowing either

PROJECT EVALUATION

PROJECT NO.
327 Advertising Mailing

PROJECT TITLE " | DATE PREPARED BY
7/1/69 G. G. Allen

TOTAL EXPENSE DECREASE $ 223

Fig. 3

written, Our estimate of this cost is based on the belief that
maintenance requires about 10% as much effort each year
as was involved in the initial outlay. It will require about
one man working full time to maintain a project which costs
us 10 man-years to implement.

Guidelines can be supplied for calculating many of the
data required on the form. The systems designer uses these
if he has no way to make a better estimate. He is encour-
aged to make a specific estimate—rather than our general-
ized one—if he has any basis to do so. )

Initial outlay includes the work done by client organiza-
tions as well as the systems design, programs, and proce-
dures work which we do ourselves. We estimate the com-
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TOTAL INITIAL OUTLAY_$21,460 side.
repetitive project synopses
" PRESENT PROPOSED ExPENSE Earlier we mentioned = feasibility
9 SYoTen SYeTem DEcaense studies of large projects. Some projects
é’ A, PERSONNEL (FRINGE BENEFITS  256) .. ..... s 6,82 |5 s 6,832 cannot be comprehended at all in the

z 4 | B. PROGRAM MAINTENANCE (§30X F2 DEVELOP) .., i 300 (300) first few weeks and assembling the

Eg C. EQUIPMENT RENTAL . 'vereeererennnsn.. 10,000 6,900 3,100 paperwork discussed here is out of the

' & | b. OTHER EXPENSE CHANGES (SPECIFY) question as an initial target.

Lg ; i' (3)88 4(%888; Remember the purposes we have for
3 3 300 {z00) this paperwork. Eventually the synop-
2| o 316 ~_316 sis lists a date for completion of the
<l = 6,225 (6,225) paperwork. If it will be several months

E. TOTAL EXPENSE DECREASE (A-B=C-D). ... 0vovusvusinionnuseneeurannes. ¢ 223 :

— . : before that can be done the synopsis

MAN WEEKS i i

e met] e | e oo s v

1. SYSTEMS DESIGN : 4.0 12,0 6.0 x 280]s 1,680 A pa 1 tﬁ]' fask: “S ‘l _y'

2. PROGRAMS & PROCEDURES 10.0 [ 5.0 | 15.0] x 280{ 4,030 § an example, ls asx: upp_y a

x 3. CLIENT ORGANIZATIONS i _[15.0 ] 15.0] x 1,500 date when a feasibility study will be

g 4. TOTAL LABOR EXPENSE ... .. e e, T 5 available” can itself be dated. It allows

° Sociame the systems designer several weeks

g |_—ocveron | iweuguens (from now till the date set) just to de-

Z |G COMPUTER EXPENSE........cessn.... S 500 1,700 2,200 cide how long the feasibility study will
Ho MATERIAL EXPENSE. «0vinvvnnnnnnennnnnnn _ 0 L take.

I TRAINING The point is not to allow waste of

2 . . .

J. OTHER (conversion of old plates) 12,000 12,000 time early in the project by having no

K. TOTALINITIAL OUTLAY (FoGoHolod) s e v v eresreesss ersen e eno e, $21,4,60 fixed objectives and no schedule. For

£ ' , the most amorphous projects, a few

1. Ability to perform analysis-of market penetration and special mailings Fasks can be selected and dated with

w., ‘which would require a minimum of $10,000 to perform on a manual basis. just a few days thought.

-

gt 2. Ability to purge an existing file of names of addresses which if ’ .

?_..z, occurring under the present system would require additional part- conclusnon

£ time personnel estimated at $666 per year. From the beginning, systems proj-

ects should be aimed at the completion
of concrete tasks in a few weeks. One
of the early tasks is the completion of
project paperwork describing the proj-

ect.

The project outline is a written statement of the objective
of a project. It has as its first purpose preventing the drift
which characterizes so many large projects. During the
course of the project the outline is re-réad from time to
time. If it no longer describes the current project, a con-
scious—as opposed to the usual -practice—change can be
made in the outline. If the drift from the original outline is
not in order, the project can be brought back on course.

The heart of the project schedule is a task list. Each task
must be selected and phrased so that the completion of it is
easily checked and not subject to dispute. With such a task
list, projects can fall behind schedule—but no one will be
surprised. , : u
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HARD COPIES
FROM
CRT TERMINALS

by ROBERT RINDER

Despite the predictions of a paperless society,
some companies are working determinedly in
exactly the opposite direction. Their activities
——— center around the production of hard copy
prints from crt terminals. :

The crt terminal offers users a substantial improvement
over electromechanical teleprinters in the form of higher
speed, quieter operation and greatly increased flexibility in
the formating and editing of data. However, the inability to
obtain a hard copy from such a terminal has been a major
drawback in some applications; thus a number of firms are
turning their attention towards solving the problem.

Ideally, the crt printer is envisioned as functioning some-
what as follows: the user, searching a data base for exam-
ple, calls up by means of entries on a keyboard a number of
displays on his crt screen. When he finds a display contain-
ing the pertinent information he depresses a PRINT function
key, and out rolls a printed copy of the display.

It is somewhat ironic that crt terminals are precisely the
devices which were originally expected to make the paper-
less society possible. The ¢rt terminal connected to a power-

ful computer was expected to replace the filing cabinet; -

since all information could be instantly accessed and dis-
played, the need for storing information on paper would no
longer exist. '

In fact, if an economical crt copier can be developed
there may be a proliferation of paper rather than a diminu-
tion. To see why, consider only the tremendous impetus
such a device would give to the transmission of both textual
and nontextual data. By the use of TV techniques, not.only
alphanumerics but pictures and graphs can be transmitted
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not so easy

and duplicated at high speed. In addition; when crt units

-can provide a convenient means for the recording of data

from remote locations there will be a substantial increase in
the dissemination of data over communication systems, and
the storage of that data on paper.

Although a case can be made for storing all data in a
computer it is expected that for some time it will be cheaper
and more convenient to store many categories of informa-

Mr. Rinder is a systems en-
gineering specialist for the
Bunker-Ramo Corp.’s Business
and Industry Division in Stam-.
ford, Conn., and is responsible
for advanced product and sys-
tems planning. He was for-
merly a computer systems con-
sultant associated with the
Averbach Corp. He has a BS
in physics from the Univ. of
California.
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tion on paper rather than in a computer. In any case, pres-
ent requirements demand hard copy prints for various
forms of data.

application areas

The following are some of the broad areas in which the
use of hard copy printout from crt terminals is indicated:
1. Results, and intermediate results, of computations on a
time-shared system.
Customer receipts in retailing,
Legal decumentation in banking and finance.
Ticket systems using remote ticket terminals.
When access to data would be difficult due to indexing
problems.
When future access to the received data is required at
places removed from the crt terminal location.

i Copo

&

7. When storage and indexing of computer generated data

is uneconomical.

There are many possible approaches to hard copy print-
out, corresponding to the large number of copying or repro-
graphic methods available. Given the apparent need for a
crt printer, why are they not prevalent? What are the prob-
lems of implementation, and what can be expected in the
near future? '

‘Such printers will generally require the application of
two technologies, optics and reprographics. The field of
reprographics is a highly diverse and rapidly expanding
technology. Since the 1950’s, activity in reprographics has
mushroomed to the point where there are now 21 copying
processes and some 33 manufacturers producing and mar-
keting copying equipment. And research in reprographics
continues to be intense, making it impossible to predict ex-
actly what methods may be eventually adapted for crt
copying over the next several years.

Despite an extensive technology of reprographics, the

“development of a low cost crt copier which can deliver ac-
ceptable quality copies has proven elusive. Given the preva-
lence of office copiers the difficulties of implementation are
not readily apparent to the uninitiated. Upon first ap-
proaching this subject the solution appears to be deceptive-
ly simple. Since the crt display produces a luminous image,
it might be thought that it would only be necessary to ex-
pose the image to a photosensitive paper.

However, even when paper is in contact with the crt face
plate, the thickness of the glass is sufficient to allow disper-
sion of the light rays. Thus one immediately encounters the
need for an optical system. With a lens system the crt image
can be focused, but typically only 1-2% of the emitted light
will reach the photosensitive paper. (About 2% of the
emitted light will be in the cone intercepted by the lens.)

Also, prevention of distortion due to the curvature of the crt

image surface is diflicult to implement economically. -

Some crt’s are available in which bundles of optic fibers
are imbedded in the glass face plate. The optic fibers can
pipe the light to the paper with a much higher light output
and less distortion than a lens system.

Whether a lens system or fiber optic system is used, the
cost immediately becomes large for any display of reason-
able size.

Another difficulty which faces the designer is the me-
chanical configuration of the copying equipment in the vis-
ual display. If a reprographic method is used which em-
ploys a light-sensitive paper, this paper must be stored in a
light-tight compartment. The problem then is to transfer
the direction of the image light rays from one that is conve-
nient for observation by the user to one which can focus on
the light-sensitive paper.

Two approaches have been used to solve this problem. In
one case, mirrors are positioned to intercept and reflect the
image on the crt from the viewer to the copy paper. The
other approach is to use a completely separate crt for imag-
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_ing on the paper from that used for viewing by the opera-
tor. This has the advantage that the crt used for printing
can be designed specifically for the characteristics required
of the printing operation without compromising the charac-
teristics required of the viewing crt. For example, tech-
niques are available for reducing optical requirements by
imaging only one line of print; or even one crt scan line.
Then, by moving the paper, the copy is imaged line by line.
Here, a reduction in the cost of the optical system has been
traded off for increased mechanical complexity and slower
reproduction times. In any of these systems it is clear that
the complexity and, therefore, the cost of the printer must
be increased over what would be expected from a simple
placing of the paper against the face plate of the viewing
tube.

more problems

An added complication arises in many commercial appli-
cations requiring the formating of information and the dac-
umentation of transactions. Most office copiers are designed
to reproduce images on an 8% by 11 sheet of paper without
regard to formating. However, for crt applications, in which
it is desired to reproduce such items as legal documents,
tickets, customer receipts, etc., it is highly desirable to be
able to print on preprinted forms. The preprinted form pro-
vides an authenticity, legitimacy and capability for font
variation that is impossible to obtain from a crt printout
directly. But the requirement for the use of preprinted
forms immediately puts strict requirements on the repro-
graphic process. Most reprographic processes, especially
those that are most attractive for use with crt copiers, re-
quire specially coated paper. The xerography process
avoids this limitation, having the capability to reproduce on
ordinary paper, and is thus suitable for use with preprinted
forms. However, this process is relatively costly and com-
plex, requiring as it does the five following separate steps to
image and develop the copy:

1. Chargephotosensitive drum or plate

2. Project image onto charged surface freeing electrons in

- proportion to light received.

3. Dust powder on drum. Powder adheres selectively to
charged areas.

4. Place copy paper in contact with drum to transfer pow-
der to paper.

5. Apply heat to fuse the powder to the paper.

The complexity of the xerography process and require-
ments for drum maintenance precludes wide-scale adoption
in its present form for crt terminal copying.

When the use of preprinted forms is not a requirement,
processes other than xerography appear more feasible. The

“dry silver process.is particularly attractive because it re-

quires only two steps for printing. Dry silver utilizes special-
ly prepared paper coated with light-sensitive chemicals.
The paper is exposed to the crt image, and then developed
simply by the application of heat.

Another reprographic process which appears attractive
for use when preprinted forms are not required is the elec-
trofax process. Electrofax is widely used in office copiers.
Like xerography, it uses an electrostatic charge to form the
image. However, in place of a selenium drum, a paper
coated with zinc oxide is used. The coated paper is first

- charged in the dark. Light from the crt reaching the zinc

oxide frees electrons, producing an electrostatic image. The
image is developed by either brushing with a charged pow-
der, or using a powder suspended in a hydrocarbon liquid.

Dry powder is fused to the paper by heat. Thus, the electro-

fax process is a three- or four-step process.

Most of the many other copying processes available are
eliminated for application to crt copiers because they are
either unsuitable for imaging from a crt phosphor source, or
because they require the use of liquids, producing wet cop-
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ies which must be rated unacceptable to most users. In the
former case is included thermographic processes which rely
on temperature differences in the source data. One wet pro-
cess which might be acceptable is the electrolytic, since
only slight moisture is required for development. The elec-
trolytic process is widely used in microfilm reader-printers,
an environment that is somewhat similar to that of crt ter-
minals.

Table I summarizes the characteristics of the most prom-
ising reprographic methods for adaptation to crt terminal
printing.

other methods

Other approaches have been considered that are derived
from the high speed, nonimpact printers developed for
large-volume computer output or facsimile reproduction.

4. Size of Copies. A general-purpose copier should be able
to produce copies up to at least 8% by 11 and if possi-
ble up to a legal size paper. However, cost of fiber optic
tubes and lens systems go up rapidly with the size of the
image. Therefore, users may be willing to settle for
smaller copies in order to obtain lower cost equipment.

At present there is, unfortunately, no one reprographic
method that meets the functional and cost requirements for

crt printers. In the near future users can expect crt terminal

copiers offered as separate units that will sell for around
$3,000 to $10,000, depending on copy size and speed. The
size of the copier will be about that of office desk-top copi-
ers. Copiers integrated into a crt terminal are not expected
to be available in first-generation units. Again, first-genera-
tion copiers are expected to require specially coated papers,
and not be amenable to use with preprinted forms, except
perhaps in very special applications.

Hopefully, a new reprographic method will eventually be
developed which can provide a truly general-purpose, low-
cost and compact crt copier unit. [ ]

Complexity: Relative Lines or
Number of Equipment Relative Appr. Fiber
Processing Cost Speed Cost Optics

Special

CRT

Positive Copies
Perma- from Negative
Copies nence is (Normal)

Continu-
ous tone

Special
Paper

Stages (Appr.) (Appr.) per copy Required Required Required Quality Resolution Curl  Archival CRT Display
1. Xerography 5 High Fast 1¢ Yes No No Poor Excellent Low Yes Yes
2. Dry silver 2 Low Slow 2¢ Yes No Yes Fair Excellent Slight No Yes
3. Electrofax 3ord Interm. Fast = 2%2¢ Yes No ~ Yes Fair Excellent Slight Yes No
4. Electrolytic 2 Low Fast ¢ Yes No Yes Fair Excellent High Yes Yes
5. Wire or thin 4 High Very NA No Yes Yes NA NA NA Yes Yes
crt face plates Fast

Table 1 — Characteristics of reprographic methods adaptable to crt terminals

These are generally electrostatic devices which use special
crt’s to charge a paper. The paper is then coated with pow-
der and fixed. In one form, the crt is made with a very thin
face plate. The paper in contact with the outside of the face
plate receives charges deposited by the electron beam on
the inside. The small thickness of the face plate prevents
excessive divergence of the charge pattern between sur-
faces. C

Another adaptation of the crt for printing is the use of a
wire face plate. In this arrangement fine wires are used
instead of optic fibers to pipe the image from the interior of
the crt to the surface of the paper. An image is formed on
the paper, then developed by electrostatic methods. These
approaches using electrostatic read-out appear to offer the
potentially highest speed printing equipment. The problem
is to get cost and size down to what is acceptable for use in
a crt terminal environment.

Other requirements which a crt printer should meet in
order to adequately serve as part of a terminal are as fol-
lows: '

1. Speed. Crt printers which are intended for use in an on-
line environment must be able to match the response
times that are expected of on-line terminals. This would
make the desirable speed for the printing of one full crt
display approximately 3 seconds, and anything over 5 or
6 seconds would be considered excessive.

Size of Equipment. In most working areas where crt
terminals are used, space is at a premium. In these ap-
plications even most desk-top copiers must be consid-
ered too large.

Permanence. In some applications archival quality will
be required. Many reprographic processes are not
archival due to a gradual fading of the image. Unfortu-
nately, this is the case for the dry silver process. How-
ever, it is possible to obtain an archival copy from a dry
silver original by means of the xerographic process.

66

“Why didn‘t you buy IBM back in 1936 like 1 told you
to?"

© DATAMATION

DATAMATION



TESTING
FOR

better than tea leaves

PROGRAMMING APTITUDE

by JACK M. WOLFE

The testing of programming aptitude cannot be
100% accurate as an instrument of prediction of
a person’s future performance in programming.
Even if the test were a most superlor one, the

person being tested is highly variable. A person’s attltude_

and purpose in taking the test can affect his performance on
the test. And there are many factors that can cause a per-
son’s powers of concentration on work of intricate logic and
protracted detail to vary from one time to another. Whereas
it is customary to take a number of samples in measuring
characteristics that are not in a fixed state and interpret the
resulting measurements by consideration of average and
dispersion, a programmmg aptltude test is usually adminis-
tered only once.

"~ While employers generally compare aptitude test results
with the evaluation of the training class instructor, the on-
the-job pelformance of the person.is actually the more im-
portant criterion in evaluating the predictive effectiveness
of a programming aptitude test. The training instructor may

tend to underestimate the slower worker, not only because

he scored lower on the timed tests but also because he was
slower in seeming to understand the work presented. Our
experience with the Aptitude Assessment Battery: Pro-
gramming shows that a substantial number of slow workers
are capable of superior work if they are allowed to proceed
at their own normal pace. Whereas an aptitude test in
which speed'is an important factor more closely simulates
the training class situation; a test that is “open end” with
regard to time is a better simulation of the on-the-job work
situation. More than 90% of the persons taking the test,
which does not have a fixed time limit, finish it in four hours
or less.

what is tested ‘

The test measures the following characteristics: accu-
racy, deductive ability, reading comprehension of a compli-
cated and extended explanation of a kind found in pro-
gramming reference manuals, ability to grasp new and diffi-
cult concepts from a written explanation, and ability to rea-

_son with symbols. Some persons are highly accurate, show
good reading comprehension and do only moderately well
on the logically intricate problems. On the other hand, a
person highly capable with regard to the logical aspects of
the work may be a somewhat careless worker who does not
check his work before turning it in. Yet these two entirely
different kinds of workers may end up with the same nu-
merical score, for assigning a numerical score for the test as
a whole is like trying to characterize a multi-dimensional
composite as a one-dimensional entity. The evaluation
therefore includes not only a total score and a percentile
ranking but also a description of the person’s strengths and
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weaknesses as revealed by his performance on the test.
When the applicant is tested by the user company, the test
is sent to the publisher for evaluation. Results are usually
sent out within 48 hours. ‘

Table 1 shows the relationship observed between test
score and time. The tabulation was based on norms ob-
tained from the results of 727 programmers and program-
ming trainees tested in approximately 185 companies and

Table 1 Relation of score and time
(Norm group: programmers and programming trainees)

SPEED

Slowest 2nd : 3rd’ Fastest
SCORES Quartile Quartife Quartile Quartile
Highest ’
Quartile 21% 20% 25% 34%
3rd .
Quartile 22% 24% 26% 28%
2nd .
Quartile 24% 29% 27% 20%
Lowest
Quartile 34% 27% 21% 17%

government agencies. These results were calibrated to ap-
ply to an equal number of programmers and trainees. The
lowest 10% of this group has been omitted from the tabula-
tion because of the fact that they not only showed poor
performance on the test but also tended to omit problems
that they did not understand. Thus their “fast” time was
often the result of their not completing the job.

- As can be seen from the table, the relationship between

- Dr. Wolfe is. a professor of
mathematics and supervisor of
computer programming instruc-
tion at Brooklyn College of the
City Univ. of New York. He is
the author of the Aptitude
Assessment Battery: Program-
ming, published by Brandon/

~ Systems Press, and of the Ser-

vice Bureau Corp. Program-
ming Aptitude Test.
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score and speed of working is not a pronounced one. Over
20% of the persons who scored in the highest quartile ac-
tually worked at a pace that placed them in the slowest
quartile. The coefficient of correlation between score and
time was —.186.

Thus, while there is some tendency for speed to be re-
lated with test score, the use of speed to eliminate some
persons_from consideration for employment will generally
mean that less capable persons will be employed instead.
Although an installation does need some programmers who
can work quickly and under pressure, some slower workers

who are highly capable may be assets in a programmmg :

" department.

Slowness, moreover, does not apply to all aspects of a
person’s work. In a study by E. F. Bairdain of the IBM
Corp., as reported on page 16 of the 1967 Proceedings of
the Computer Personnel Research Conference, less than one
third of a typical programmer’s time was spent in reading or
writing. Since accuracy is far more important in program-

ming than speed, a speed test has the effect of underesti-.

mating the programming aptitude of the slower worker who
is very precise and likes to check his work as he goes along.
Applicants who could become superior programmers may
be rejected as trainees because of a slowerthan-average
rate of work despite a superior degree of accuracy and com-
prehension. The highly accurate worker, moreover, al-
though perhaps seemingly slower, may actually prove to be
the faster programmer in that he will tend to require fewer
debugging tests. In this regard he will be the less costly
programmer as well, for he will require less machine time to
check out his programs.

Chart 1 shows that of the 869 persons who took the test
and indicated their present occupation as other than pro-
grammer or programming trainee only 5% did as well on the
test as the top 10% of the norm group, that is, the group of
727 persons who were programmers or programming train-
ees. It is significant to note also that 30% of the non-pro-
gramming group scored in the lowest decile of the norm
population. The fact that as many as 29% of the non-pro-
grammers scored better than the median of the program-
ming group tends to verify that the test does not measure
programming knowledge, experience or techniques. The
characteristics that it does measture are possessed by pro-
grammers as a group to a higher degree than by the non-
programming group. But these results show that there is a
very substantial number of non-programmers who are su-
perior to the average programmer in those characteristics. It
is from among this non-programming group that new train-
ees must be found, for industry obviously cannot meet all of
its programming needs by the bootstrap method of hiring
away each other’s programmers—even with a salary boost at
each turn.

It should be stated at this time that this report is in the
nature of a progress report. The test has not yet been vali-
dated statistically against a reliably controlled criterion of
programming aptitude. Such a validation study is now
being made by a government agency. We believe that this
agency will make its report available for publication when
its study is completed. There are at the present time, how-
ever, many indications that the test is proving of value to
companies that have conducted thelr own in-house valida-
tion studies.

results by occupation

Charts 2 through 14 show the distributions by various
occupations. These distributions are shown in terms of dec-
iles based on the scores of the norm group of 727 program-
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mers and programming trainees. The intervals shown are
the top and bottom deciles and the four intermediate inter-
vals of two deciles each.

Chart 2 shows the test results of the 32 systems analysts
who had not had programming experience. Although 9%
scored in the top decile of the norm-population, this group
had 19%, or proportionately almost double the normal num-
ber, scoring in the bottom decile of the norm group. Persons
who score in the bottom two deciles, as well as some who
score higher, are not recommended for employment in pro-
gramming. Not quite half of the systems analysts, 44%,
scored in the upper half of the norm distribution.

309%—
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Chart 1—Tota| of all spec1f|ed occupatlons o'rher 1han pro-
gramming trainee (869)
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Chart 2—Systems :Analys'rs (without programming experi-
ence)32)
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Chart 3—4-Year College students (or very recent graduates)
(84)

Churt 4-2. Year College students (or very recent graduates)
(20)

Chart 3 shows that almost 12% of the 84 four-year stu-
dents scored in the top decile of the norm group. This col-
lege group, however, also had more than the norm group in
the bottom decile, 14%. Forty-four per cent of the college
group, which also includes recent graduates seeking full-
time employment in programming, scored in the upper half
of the norm group. This is the same percentage as was
found for the systems analysts who had had no previous
programming experience.

Chart 4 shows the results of the 20 two-year college stu-
dents. None of this group scored in the top decile of the
norm group while 25% were in the bottom decile. This is of
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partlcular interest because many of these persons had stud-
ied data processing, programming and systems work in the
course of study at the two-year institutes. Only 20% of this
group scored in the upper half of the norm group.

Chart 5 shows the test results of 12 professional mathe-
maticians who had no programming experience. These per-
sons were employed as mathematicians and not as teachers.
Although this group is small and the results may not be
statistically valid, these observations are of some interest.
Twenty-five percent of this group scored in the top decile of
the norm distribution and no person in this group scored in
the bottom decile. It should be noted, however, that 42% of
the mathematician group scored below the median of the
norm group. This occurrence of almost half of the mathema-

" Chart 5—Professional Mathematicians (without programming
experience (12)

Chart 7—Tab operators (47)

tician group scoring below the median of the programmer/
trainee ‘group is evidence that the test is not merely a test of
mathematical knowledge and ability.

Chart 6 shows the test results of 137 computer operators.
Apparently many companies seek among their computer
operators for promotion to programming. Only 3% of these
computer operators scored in the top decile of the norm
group, while 32% scored in the bottom decile. Although
computer operators have a background of computer con-
cepts and programming concepts as well as computer oper-
ations, only 25% of the group scored in the upper half of the
norm group. Thus the test does not favor persons with a
computer background on the basis of their knowledge
alone.

Chart 7 shows the test results of 47 tab operators. It is of
interest to note that this group had 6% in the top decile
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whereas the computer operator group had only 3%. This is
probably due to the fact that the tab operator group in-
cluded a number of tab supervisors who were being consid-
ered for programmer trainee jobs. In the other observations
the tab operator group showed up as less capable for pro-
gramming than the computer operator group. The tab op-
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Chart 8—Keypunch operators (10)
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Chart 10—Accounting (67)

erator group had 40% scoring in the bottom decile and only
13% scoring in the upper half of the norm group.

Chart 8 shows the results of the 10 keypunch operators
who have taken the test. While this is too small a group for
statistical validity, the results may be of some significance
because of the extreme nature of the distribution. None of
these 10 persons actually scored in the top 40% of the norm
group while 80% scored in the bottom decile. Only one of
the 10 keypunch operators tested scored in the upper half
of the norm group.”

Chart 9 shows the results of the 77 technicians who have
taken the test. While only 5% scored in the top decile of the
norm group, there were 32% in the bottom decile. The tech-
nician group had 27% who scored better than the median of
the norm group.

Chart 10 shows the test results of personnel from the
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actounting department of their company. Of the 67 such
persons tested, 3% scored in the top decile and 22% scored
in the bottom decile. The accounting group had 28% scor-
ing in the upper half of the norm distribution.

Chart 11 shows the test results of clerical and secretarial
workers. Of the 123 persons in this group no person scored

Chart 11—Clerical and Secretarial workers (123)

Chart 13—Professional Engineers (14)

Chart 14—Programrﬁing trainees (129)

in the top decile of the norm group while 51% scored in the
bottom decile. Eighteen per cent of this group scored in the
upper half of the norm distribution.

Chart 12 shows the test results of 17 teachers of elemen-
tary school or high school who had applied to various com-
panies for employment as programming trainees. Six per
cent of this group scored in the top decile of the norm group
while 24% scored in the bottom decile. Forty-one per cent
of the teacher group scored in the upper half of the norm
group. '

Chart 13 shows the results of the 14 professional engi-
neers who took the test. This group had 7% in the top decile
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of the norm group and 21% in the bottom decile. .Seveunty-
one per cent of the engineers, however, scored in the upper
half of the norm group.

Chart 14 shows the results of the 129 trainees, who are
themselves included in the norm group. Nine per cent of
this group scored in the top decile of the norm distribution
while 10% scored in the bottom decile. Forty-three per cent
of the trainee group scored in the upper half of the norm
group.

trainee selection

Prevalent selection procedures in the hiring of trainees
generally include an interview with consideration of the
personality and background experience of the applicant, a
general intelligence test and a programming aptitude test.
The latter is usually the test supplied by the computer man-
ufacturer. Additional testing of vocational interest is some-
times administered as well. While these procedures are pro-
ducing a full range of trainees from superior to low, they are
not effective in selecting the above average trainees and
rejecting those who are at the low end of the programmer
scale.'This situation may be due to the preference for col-
lege graduates in hiring from the outside even when there is
no evidence of the special kind of work habits and mental
abilities required for successful work in programming,

The many mistakes made in internal promotion to pro-
gramming from some other department are probably attrib-
utable to the prevalent idea that it is easier to teach pro-
gramming to a person who already knows the business of
the company than to teach the business to a newly em-
ployed programmer. This is probably true, however, only
for those persons in the company who happen to have the
necessary aptitude for programming. It is likely to prove
unsuccessful for persons who do not have such aptitude

Occupation Group Scored Above * Scored in Lowest Scored in Highest

Median of Decile of Decile of

Norm Group Norm Group Norm Group
Professional .
Engineers (14) 71% 21% 7%
Professional
Mathematicians (12) 58% . 0% 25%
4-Year College
Students (84) 44% 14% 12%
Systems Analysts
(with no program-
ming experience) (32) 44% 19% 9%
Programming
Trainees (129) 43% 10% 8%
Teachers (17) 41% 24% 6%
Accounting Dept.

- Personnel (67) 28% 22% 3%
Technicians (77) 27% 32% 5%
Computer
Operators (137) 25% 32% 3%
2-Year College or :

Institute Students

. (20) 20% 25% 0%
Clerical and
Secretarial
Personnel (123) 18% 51% 0%
Tab Operators (47) 13% 40% 6%
Keypunch .

Operators (10) 10% 80% 0%

Table 2 Comparative results of various occupation groups
relative to the norm group of programmers and
programming trainees.

regardless of how extensive their knowledge of the com-
pany’s business may be.

Table 2 shows the results of the various groups arranged
in descending order of the percentage scoring above the
median of the norm group. The number of persons in each
group may reflect to some extent the present practice of
personnel managers with regard to the groups from which
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they seek to obtain new programming trainees, or it may
reflect the degree to which persons in those groups apply
for programming positions and get as far as the aptitude
testing. In some groups the results may not be valid because
of the small number of persons tested.

The mathematician group is the only group that was su-
perior to the norm group of programmers and trainees in all
three of the following measures: more than 10% in the top
decile of the norm distribution, more than 50% in the upper
half of the norm distribution, and less than 10% in the bot-
tom decile of the norm distribution. The mathematicians,
however, did not uniformly do well on the test of program-
ming aptitude. Programming ability and mathematical abil-
ity do not appear to be identical. ’

none at all. The majority had no prior instruction in pro-
gramming.

Persons doing internal accounting work, and having no
prior experience in programming or data processing, seem
to be a better group to tap for above-average programming
aptitude than the graduates of the two-year community col-
lege or technical institute. As a group, in fact, the account-
ing people even performed better on the test than did the
computer operators. :

Chart 15 shows for each group the norm percentile rank-
ing of the lowest score for that group, the norm percentile
of the 10th percentile of the group, of the median, of the
90th percentile and of the highest score of the group. The
numbers on the top bar are the norm percentiles. The left

Programmers ;

Trainees)

Chart 15—Group distributions in terms of norm percentiles

The applicant from the four-year college appears to be
significantly superior to the applicant from the two-year col-
lege or institute although the latter group contains persons
who had specialized in data processing and had one or
more courses in programming. In the four-year college
group most persons had a single course in programming or

April 1969

end of the bar for any group, when read according to the
scale on the norm bar, indicates the norm percentile of the
lowest score in that group. Thus the lowest score of the
group of professional mathematicians fell at the 21st per-
centile of the norm distribution. The vertical stroke on the
bar, near the left end, indicates the percentile of the norm

71



TSI PROXIMITY KEYBOARD
» « « THE ONLY KEYBOARD WITH
100% GUARANTEED RELIABILITY

Tested, approved and accepted, this solid state
keyboard gives you dependability and performance
unparalleled by any other keyboard, including those
labeled ‘‘breakthroughs in technology.”

HERE'S PROOF OF TSI SUPERIORITY

* RELIABILITY—TSI Proximity Key (patent pending)
utilizes non-contacting proximity transducers to
provide infinite operational life.

* ADAPTABILITY—The TSI Keyboard can be tailored
to meet any specific requirement.

+ ECONOMY—No bounce characteristic eliminates
the need for-anti-bounce circuitry . . . up to 8
outputs from single key eliminates the need for
diode matrices . . . trouble-free performance
requires practically no maintenance, downtime
or costly repairs.

TSI MINI-LINE KEYBOARD

Constructed to same high stan-
dards and ultra-reliability as the
larger keyboard. The TSI Mini is .
designed for limited space ap- *
plications requiring thin line

construction. | ‘
SPECIFY TSI PROXIMITY TRANSDUCERS

If you produce key punch, card reader,
paper tape or disc file equipment, you
should be using TSI Proximity Trans-
ducers . . . the most reliable and eco.
nomical method for parity checking,
rack peak detection, displacement sens-
ing and hole detectlon Sizes from X"
0.D. to 4” 0.D.

WE CAN DELIVER UP TO 5,000 UNITS A WEEK
For keyboards write for Bulletin K-9000-A;

for Proximity Transducers Bulletin PT-4000-A;
or telephone.

TRANSDUCERS SYSTEMS, INC.

Easton and Wyandotte Roads ‘Willow Grove, Pa. 19090

(215) 657-0655 -

CIRCLE 90 ON READER CARD

72

TESTING FOR
PROGRAMMING APTITUDE..

population at which the 10th percentile of the group popu-
lation fell. Thus the 10th percentile of the systems analysts’
scores fell at the 5th percentile of the norm population.

The middle mark, the arrowhead, indicates the median of
the group. Thus the median score of the accounting group
corresponds to the 30th percentile of the norm population.
The vertical stroke near the right end of the bar indicates
the 90th percentile of the group. Thus the 90th percentile

“of the scores of the computer operators fell at the 71st per-

centile of the norm population. The right end of the bar
indicates the norm percentile of the highest score of the
group. Thus the highest score of the keypunch operators
corresponds to the norm percentile rank of 57.5.

It is interesting to observe that every group had some
representation in the upper half of the norm distribution.
Except for three groups—two-year college or institute stu-
dents, clerical and secretarial personnel, and keypunch op-
erators—every group had some representation in the top dec-
ile of the norm population.

where to look

. It is not likely that very large numbers of new program-
mers-can be obtained from the groups of professional engi-
neers 'or mathematicians. The members of those groups who
are interested in programming careers, moreover, will prob-
ably be interested in scientific programming rather than
business applications. While the college graduate group
appears to be attractive, the cream of the crop will probably
take the most attractive offers. Many of these persons will

* be working in scientific applications or for the very large

corporations. To seek programming personnel in the lower
levels of the college graduate group, with regard to their
programming potential, rather than in the upper levels of
other groups, may be a costly mistake. Persons should be
evaluated as individuals and not cloaked with “group attri-
butes.”

While it will generally be necessary to co_nsider signifi-
cantly more applicants from a lower group to find the per-
sons with high potent1a1 for programming, the search might
well be done in one’s own company. Such persons, when
identified and trained by their own company, are also likely
to remain as long-term employees of the company. They
will also be coming to the programmmg department with a
practical background of experience in the company’s busi-
ness. They can be valuable liaison contacts between the
programming department and other departments, probably
more so than a person brought into the programming de-
partment from outside the company. Although the percent-
age of successful applicants will probably be less than for
the college graduate group as a whole, a company will
probably find a significant number of persons with high
potential for programming in the various departments of its
own organization. The fact that the total base from which
to draw is so much larger than the college graduate group
may well result in a substantial number of new trainees
selected from within the company itself.

It is important, however, that supervisors’ recommenda-
tions about highly accurate workers should not be the chief
basis of selection. Many persons who do their regular work
with high accuracy and even with good judgment in that
work will prove inadequate for the special kind of logical
demands of the work in programming. It would be desir-

able to administer some test or tests of logical ability with
special reference to programming before starting a person
in a programming training program.

This study is being continued and updated and supple-
mentary reports will be prepared on an on-going basis. - W
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HOW
NOT TO CHOOSE
AN EDP SYSTEM

by TOM GILB SCHARF

“All men are liable to error; and most men are, in many
points, by passion or interest, under temptation to it.” (John
Locke, 1632-1704, Essay on the Human Understanding)

publish the results of users’ experience in edp-
system selection.! But certainly far too few have.
chosen to publicly admit their errors of judg-

ment.

The following checklists are written with a view to mak-
ing some dp salesmen feel uneasy and some buyers to be
more wary.

"~ Not everybody is guilty of all the points below: but all
are guilty of some (including the author).

typical errors in changing systems
Failure to consider the motivation (or lack of it) of the
organization to use a new tool.2

2. Failure to change the organizational structure in order
to utilize the true potential of a new system. Failure also
to recognize that this change process may require longer
lead time than the machine installation.?

3. Failure to attack and to give priority to the real prob-
lems of ap organization. New solutions are often avail-
able but not even seriously considered in the rush to
“improve” the old solutions to the problems which were
solvable the last time around. )

4. Failure to educate the organization’s edp specialists
and other personnel sufficiently well to avoid bad solu-

~ tions, or to avoid good solutions to the wrong problems.
The failure is in broad training and in updating knowl-
edge up to, and ahead of, current needs.

5. Failure to perceive the edp system and all associated
costs as a capital investment and to calculate its rate of
return, as well as its marginal rate of return.*

8. Failure to place the edp organization in a sufficiently
high organizational position so that it is responsible for
serving the whole organization, not just a single depart-
ment.
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Certainly some attempts have been made to

a checklist

7. Failure of top management to:
a. Explain their problems (their big problems)
~b. Clarify their goals and their policies
c. Demand (continuial) rate-of-return calculations as
the basis for the existence and mstallatxon of edp
systems.

8. Failure to integrate technical and commercial problems
into common-base solutions. Examples: inventory con-
trol, production planning and product design.

9. Failure to think in terms of split solutions. Examples:
hiring a smaller dp machine inhouse; using a larger one
outside; having some inhouse dp staff; using outside
consultants systematically (as opposed to “in emergen-
cies only”).

typical errors in evaluating suppliers
1. Tendency to consider only one manufacturer seriously
—for example, your present dp supplier.
2. Tendency to look at what a manufacturer offers you,
not what he has to offer. He often doesn’t himself know

Mr. Scharf is.a consultant and a founder of the Data’logic
group of consultancy firms operating in several European
countries. He had five years of experience with IBM and an-
other five years with edp users; during this time he was
largely concerned with madyne evaluation and installation.

1. Computer evaluafion method developed by the author. Published in
English in the proceedings of NORDDATA-68, Helsinki (not generally
available). To be published as the proceedings of the Sandefjord Com-
puter Evaluation Conference 1968: to be edited by the author and pub-
lished in English by Unlversnelsforlcget Oslo.

2. For an excellent short book on' the motivational problem see “Beyond
Management by Objectives” by J. D. Batten, American Management
Association, 1966.

3. Charles A. Meyers (ed.). The Impact of Computers on Munagemenl
M.LT. Press, 1967..

4. See IBM manual entitled “’Capital Investments.”
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10.

11.

12.

13.

14.

what his best offer really is.

Failure to define your own needs clearly and in suffi-
cient detail for the manufacturer.

Lack of real will (in proportion to the economic bene-
fits) to co-operate with other potential partners in the
fields of machine use, application development and
specialized staff.

Tendency to grossly underestimate total costs. Espe-
cially system development, programming and data
preparation and checking.

. Failure to evaluate the manufacturer as he really is

and will be in your special situation (machine type,
application area, etc.) as opposed to his general “repu-
tation.”

Lack of will to make extensive and systematically
searching first-hand contacts in order to evaluate user
experience with corresponding machines and manu-
facturers.

Lack of relevant experience on the part of those partici-
pating in the dp selection decision, especially as op-
posed to the manufacturer team which is both trained
and experienced in this particular situation.

Failure of a business to recognize that their own per-
sonnel may bring irrational thinking into the evalua-
tion for personal reasons. Failure to guard against this
by using outside consultants on the evaluation team.
Failure to recognize that the manufacturer and certain
of your own personnel will have the same vested inter-
est in empire building (and maintenance!).

Failure to analyze the half-truths served by dp sales-
men. Tendency to act on these half-truths.

Lack of will on the part of the manufacturer to really
learn about your real problems: his tendency to stereo-
type you as customer type “X” because he won’t spend
the time to find out what is really the situation.
Tendency of manufacturer sales teams to be special-
ized, in spite of the fact that your organization may
need interdisciplinary knowledge. Example: distribu-
tion and production, payroll and technical edp.

Failure to realize that the dp salesman has extremely
strong (if you only knew!) short-term motivation and
weak long-term motivation. Question: how can suppli-
er management motivate the salesman to be more in-
terested in your long-term satisfaction than in his short-
term quota?

" typical errors in hardware evaluation

1.
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Failure to go into depth regarding different forms of
parallel operations (overlap, data channels, spooling,
multiprogramming).

Failure to run actual tests (the salesman probably nev-
er has either).

Failure to take into account the effect of software or-
ganization and selection (during “system generation”
for example) on hardware performance.

Failure to find out if hardware is presently supported,
sufficiently supported or supported under a particular
software system so that it can be utilized without “do it
yourself” software support. .

Failure to calculate the marginal utility of adding cer-
tain hardware. Small additions can make an unexpect-

" edly big difference. Some additions are useless in prac-
. tice because of lack of balance in other hardware or

software.

Failure to evaluate hardware costs in terms of other
alternatives: “value analysis.” Examples: people vs.
hardware; 24-hour operation vs. more hardware.

10.

11.

Tendency to evaluate in terms of old myths. Example:
“fast cpu is not important for commercial users,” “com-
mercial users need four tape files.”

Failure to design an efficient system before calculating
needed hardware capacity. Example: designing really
compact files and records before calculating file needs
for direct-access files.

Failure to anticipate Parkinson’s Law: the tendency of
users to expand needs so as to fill (and exceed) the
capacity of a new edp facility within unexpectedly
short time. There seems to be a threshold effect where-
by increase beyond a certain usage gives drastically
reduced service from the computer facility.5

Tendency to confuse traditional needs for hardware
with real needs simply because we have been unable
to satisfy real needs economically before. Example: -
consider use of cathode-ray display-terminals and oth-

" er newer data communication devices instead of more

customary print-out methods.

Failure to give serious consideration to independent
peripheral suppliers, thus forcing yourself to take the
economic consequences of the package deal even on
the hardware side.

typical errors in software evaluation

11.

Failure to run actual tests on actual machines and to
ensure that the evaluation team is trained and given
time to do this.

Failure to measure real performance. Example: by in-
cluding job control time and linkage editor time in a
compiler speed evaluation.

" Tendency to think in ¢raditional ways. Example:

cosoL is better than FORTRAN for commercial prob-
lems, without regard for other possibly more significant
factors such as the concrete software offered for a ma-
chine, where FORTRAN might likely be superior in effi-
ciency or perhaps the only one of the two to be offered.
Failure to comprehend all the complex factors which

. affect software performance on a given machine. Ex-

ample: amount of core storage available; number of
disc access arms; location of key system files in relation
to one another.

Failure to use experienced experts for independent
software evaluation.

Failure to recognize and calculate the amount of man .
effort on your own part which is necessary in order to
actually use certain software. Example: the system-
programmer requirements to use a modern operating
system®, man-years of effort needed to use certain ap-
plication packages.

Failure to use the same standards for comparative
evaluation of different manufacturers’ machines. Ex-
ample of a solution: “Weighted Ranking by Levels”
evaluation method!

Tendency to evaluate on the basis of past needs, not
future needs. Lack of prognosis attempts on percent
usage of different components over a future time pe-

-riod.

Failure to evaluate the concept of security in software.
Failure to evaluate the complexity of using software
efficiently on a day-to-day basis.

Failure to evaluate single software parts in terms of the
effect on the total economics of the software system.
Example: generating a “bells and whistles” resident
monitor system at the expense of core storage space
which, if available, could, among other things, effec-
tlvely increase compiler speed, or total ]ob throughput
in a multiprogrammed system. ]

5. See Trond Vahl’s paper in reference 1 (Sandefjord conference).
6. Tom Scharf, Management and the New Software, Datamation, April
'68, p. 52.
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improved
the
modem
an
lowered
the price
doing it!

Penril Data Communications
introduces the PDC 1200/5 and the
PDC 300/300 modems. These
modems are not just compatible to,
but are one for one replacements
for, the Bell 202C-6 and Bell
103A-2 data sets.

In each case the entire modem
including automatic answering,
control functions, and E.I.A.
interfaces is on one printed circuit
card, ready to be inserted into
your terminal equipment.

 THE PRICE:
UNDER $250.00

For further information
) about the
PDC 1200/5, PDC 300/300,
or how Penril can customize modems
for your particular communications needs,
_contact: :

[ ﬂ S |
Panmil Data Bommunications, Ine.

5026 HERZEL PLACE M BELTSVILLE, MARYLAND 20705 ® AREA CODE 301-345-3880
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WERE

EARLY GIANT
COMPUTERS

A SUCCESS?

by HERMAN  LUKOFF

A question frequently raised in technical articles
is whether the early giant computers developed
in the late 1950’s and early 1960’s were actually
worth the time and effort that went into their
construction. The author offers an answer to this question.

He was intimately connected with the development of the -

Univac Larc®—the first of these high performance giants
—at the Univac engineering facilities in Philadelphia from
1955-1960'and can state that there was no question of
LARC’S success; it was considered an unquestioned technical
success despite the fact that the costs far exceeded expecta-
tions. In fact, LARC was so far ahead of the state of the art
that many of its design features are just now beginning to
re-emerge . .- in third and fourth generatlon systems.

To appremate this more fully, consider “the technology
back in 1955. The first solid-state, or second-generation,
computer had not been delivered to the Cambridge Air Re-
search Center by Univac. Transistors were available, but
they were expensive and their capabilities did not even ap-
proach those of today’s transistors. The “best-available”
memories were only beginning to approach an 8-usec cycle
time -and the propagation time for state-of-the-art. circuits
was % usec.

These were the conditions in September 1955, when
the Lawrence Radiation Laboratory, Livermore, Calif.,
awarded Univac the Larc (Livermore Automatic Research
Computer) development contract . . . a contract which
called for developing the world’s first giant computer sys-
tem, with a much higher operating speed than existing
computers and a guaranteed “uptime” of 90% or higher.

Yet, in 1960, when LARC was delivered to the Lawrence
Laboratory, it met every element of the design specification
which had béen laid down five years earlier. (This fact is
amazing in itself considering the number of technological
breakthroughs required to simultaneously enter the second
generation and the giant computer field.) Despite its tech-
nical success, however, only one additional LARC was built.

"Dawson, Charles W., “The LARC Potential Flow Program’, AML Tech.
Note AML-22-68, Naval Ship -Research and Development Center, Wash-
ington, D. C., June 1968.
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yes and no

This second system was delivered to the David Taylor
Model Basin, now known as the Naval Ship Research De-
velopment Center (nsepc) at Carderock, Maryland, in
1961.

After their installation, the two systems remained in con-
tinuous use until December 1968, when the Lawrence Ra-
diation Laboratory retired its LARC system which had been
operated on a 7-day-per-week, 24-hour-per-day schedule.

' The nsrDC system is still in active use on a full 2-shift-per-

day basis, and is being used to solve many sophisticated
problems.

.One of the problems being run on the NsrbC LARc, for
example, is Dawson’s three-dimensional potential flow pro-
gram.! A 500 X 500 full matrix times a vector of order 500
can be performed in less than 10 seconds using Dawson’s
routines. LARC also has been successfully applied to solve
large scale reactor simulation problems. The coefficient ma-

Mr. Lukoff is now director of
research and advanced tech- -
niques for Univac’s data pro-
cessing division. He received
a BSEE from the Moore School
of the Univ. of Pennsylvania in
1943, then worked on circuitry
development for the ENIAC.
He joined the Eckert-Mauchly
Computer Corp. in 1947, where
he took part in developing
BINAC and Univac I, and he
was chief engineer for the
LARC program at Univac.
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trices generated by the FLAME program? contained 100,000
X 100,000 or 100 entries. ‘

. Throughout their many years of highly successful opera-
tion, both systems averaged consistently better than 90%
uptime and, in fact, to date there has been only one occa-
sion that required maintenance assistance from Univac.
This is a tribute to the capabilities of the customer’s main-
tenance personnel as well as the excellence of the engineer-
ing design of LARC. In retrospect, one may conclude that
there should have been more maintenance problems and
perhaps that the system was over-designed. Of course, this
is a manufacturer’s viewpoint and the customers un-
doubtedly would disagree. Both laboratories agree on one
point, however: LARC met its design specifications in every
sense of the word and included many features that are now
appearing in third and fourth generation systems.

What were some of these features? To name a few, multi-
processing, as embodied in.the Univac 1108-11, is a success-
ful example of one of the concepts initiated by LARC. LARC
was also a pioneer in the use of multiple magnetic drums for
mass storage which now have been carried forth into the
very successful Fastrand subsystem used in today’s Univac
product line. The operating system for Larc provided for
the control of many simultaneous 1/0 operations. This
principle is employed in every modern computing system in
use today. The dedication of a stored program control unit
(IOC) to exclusive servicing of many 1/O devices is an-
other LARc feature that is being included in many new sys-
tems.

General-purpose registers pioneered by Larc have now
become a standard of the industry. The modular memory,
allowing simultaneous operations, is now used in all large-
scale systems produced by inajor manufacturers. These,
plus many more features appearing in newly designed sys-
tems, are proof of LARC’s heritage.

hardware

The saga of Larc is proof of what can be done with °

motivation, competence and sufficient money. In 1953,
Univac realized that the days of the vacuum tube were
numbered. About 90% of all computer maintenance prob-
lems were due to the vacuum tube and it simply had to be
replaced. But with what? Univac pioneered in the develop-
ment of solid state elements and one of these was the mag-
netic amplifier. It found its way into the Univac Solid State
Computer and was characterized by moderate speed and
high clock power. Transistors were commercially available
in the early/mid fifties but only in the moderate speed range.
The first breakthrough in high speed transistors occurred
with the development of the Surfice Barrier Transistor
(SBT). Univac knew that the time for use of transistors in
computers was fast arriving and that it had to develop the
technology. , :

The opportunity came in. the spring of 1955 when the
“University of California Radiation Laboratory at Liver-
more, Calif., now Lawrence Radiation Laboratory, décided
it nneeded a super computer to handle its ever-increasing
workload. The request for proposal called for a hundredfold
increase in speed over any existing computer. Because of
the large number of logic elements to be employed, the
computer would have to be made of solid state elements to
provide 90% or better uptime. This was the oportunity for
developing a good solid state approach to computers that
Univac was looking for.

2 Cuthill, E. H. et al, “Specifications for FLAME 1 — A Three Dimensional
Reactor Depletion Code for UNIVAC — LARC, NSRDC", Report 1477,
June 1965.
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Univac bid on the Livermore Automatic Research Com-
puter (Larc) and won the award in September 1955. By
March 1956, the specitications were frozen. While the sys-
tem architecture was quickly resolved, the battle with the
hardware started. The breakthroughs required were formi-
dable. The state of the art encompassed % usec propaga-
tion time circuits and 8 usec memories; LARC needed 40
nanosecond circuits and 4 usec memory. There wasn’t much
choice on the logic element. The Surface Barrier Transistor
was the only high speed transistor in production and it was
a matter of finding out how to get the most out of the
device. High speed diodes were chosen to accomplish the
logic function and incorporated into a pTL NOR configura-
tion. Meeting the 40 nsec propagation time was a struggle
all the way. Every bit of performance was eked out of the
circuit by an “optimization to the hilt” process.

It became clear relatively early in the program that pack-
aging was a key factor. Estimates showed that approximate-
ly 60,000 transistor circuits were required in the system
with 25,000 in each major cabinet. To meet the propaga-
tion time requirements, lead lengths had to be kept short.
This called for significantly higher packing densities than
had been heretofore achieved. Backboard. wiring areas had
to be significantly reduced, which could only be done by
increasing the terminal density on thé printed circuit (PC)
card connector. The development of the connector was an
accomplishment itself; 84 low capacity taper pin terminals
were provided within a %” x 3%” moulded connector.
Even by today’s standard, over 10 years later, the back-
board wiring density is high. Special techniques and tools
had to be developed to work with the two-inch pile-up of
wiring on the backboard. The laboratory looked more like a
hospital operating room with its surgical instruments than
an electronics laboratory. Piior to fabrication, several engi-
neers resigned because they believed that it would be im-
possible to wire the backboard and they didn’t want to be
associated with a failure: Fortunately, the wire men weren’t
awaie of the fact that it couldn’t be done, so they went
right ahead and completed the work.

" Another key factor in the success of LARC was the com-
plete understanding of noise factors. With 25,000 transis-
tors all within the same cabinet turning off and on in nearly
random fashion, there had to be such understanding. Noise
factors were studied, measured and computed. Anti-noise
measures were engineered into the design. Noise reduction
after design would have spelled disaster. Twisted pair
transmission lines were used for all leads greater than 18"
Ground straps were interlaced through the backboard to
provide a ground plane and return path for the open wir-
ing. Ground impedances were carefully designed to be in-
consequential. Gold plating was abundantly used to keep
structural and other conductive members at a constant low
impedance and impervious to time and atmospheric condi-
tions.

The logistics involved in interconnecting 60,000 logic
elements were more than manual means could provide in
the time allowed. Therefore, a number of computer routines
were constructed to assist the designers. These routines as-
signed logical components to cards, determined the card
complement, assigned cards to physical locations (subject
to designer intervention) and generated the backboard wire
interconnections. The routines that generated the wiring, as
well as attempting to minimize wire length, balanced the
loading on multiple branches of high current sources and
used an algorithm based on “electrical length” to determine
when a twisted pair was necessary to minimize noise pick-
up. Additional routines were provided to analyze circuit
loading, min-max delay spreads, clock loading and other
factors that were important in the successful completion of
the LARC system. These programs were the forerunner of
today’s highly automated backboard wiring procedures,
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layout optimization process and logic simulation.

The development of a 4 usec memory was a great tech-
nical challenge (otherwise known as a headache). The big-
gest problem without apparent solution was that there

_wasn’t a transistor available that was capable of driving -

heavy currents that could switch fast enough. If only the
memory could have been designed two years later, the
problem would have disappeared. The problem was re-

solved but in a brute force, expensive manner. High-current

slow transistors were used as X-Y drivers that were turned
on and off rapidly by pulsed power supplies. Designing
power supplies that put out more than a kilowatt of pulsed
power with a rise time of .25 usec was no simple task but it
did produce a working 4 usec memory. Even X-Y drive
diodes that operate at high currents and high back voltages
weren’t available and had to be developed in pilot facilities
within the Sperry Rand Corp. Ferrite cores that operated
with a 4 usec cycle time were not available. Univac had to
develop its own 30 x 50 mil core for the purpose.

A new mass storage development was required to exploit
high speed throughput while relegating the traditional tape
handlers to that of loading and unloading the mass storage.
Many new concepts were evolved which form part of to-
day’s technology in mass storage. Magnetic plating and fin-
ishing techniques of large surfaces (24" diameter drum)
were perfected. A six-channel magnetic head flying on its
own air stream was one of the first such developments in the
industry. Phase modulation recording was used for the first
time to provide higher pulse densities with lower error

rates. A reliable head accessing means was developed as
well as all else necessary to evolve one of the first truly
successful large mass storage systems.

The other technical problems that had to be solved are
too numerous to mention and could well fill a book. Need-
less to say, all problems were solved, but at great expense
and delay to the program. LARC is an example of the price
that must be paid for pushing the state of the art before it
wants to be pushed. The familiar law of paying for progress
at a nonlinear rate sets in if operating on the steep part of
the technology curve.

Consider the ease with Wthh Larc could be built today. |

Instead of paying $5 for a transistor that will just barely
operate in a circuit at 40 nsec propagation time with fan-
out'of 2 to 3, transistors are commonly available today at
17¢ or less that will easily provide a fan-out of 10 in a 10
nsec circuit. The factor improvement in transistors since
LARC was designed is a fantastic 40 for gain-bandwidth and
30 for price reduction, or a total factor of 1200 in perfor-
mance per dollar. Clearly, Larc was too far ahead of the
state of the art as far as hardware was concerned. But LARC
won’t be remembered for its hardware features because the
hardware technology has rapidly passed it by.

systems architecture

The varc will be noted as an-achievement of the first
order for its contributions to systems concepts. The systems
design for LaRC is as exciting today as it was 13 years ago.
For those unfamiliar with Lagrc, a block diagram is shown

in Fig. 1. It basically consists of (in today’s terminology) a

central processing unit (cpu), option of a second cpu, an
Input/Output Controller (IOC), and peripheral control
units, all of which have direct access to multiple core stor-
age units. The advanced features which are Larc’s claim to
fame are as follows:

1. I0C. A cpu program will demde on an I-O operation and
construct an I-O packet which is recorded in memory. The
cpu then communicates to the IOC the location of the 1-O
packet. The IOC program examines the I-O packet to deter-
mine the type of operation. It then sends it to the proper I-
O handler routine. The handler routine will queue the I-O
packet if necessary, interpret the packet into absolute in-
structions, perform the I-O operation, examine for any error
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-“Get Next Record,”

condition, attempt a recovery if possible and interrupt the
cpu upon successful completion.

The program that ran in the IOC can be recognized as a
prototype of that part of the modern executive or operating
system which handles the I-O operations. The advantage of
the IOC program over modern executives is that the large
amount of overhead in running time is not apparent since
the IOC program runs in parallel with the cpu program.
The IOC program was constructed so as to-allow great flexi-
bility and simplicity in the construction of I-O packets by a
cpu program. For example, one I-O packet stated in effect
another “Get Record with this Key,”
and yet another “Get Record at this Location.”

Another part of the IOC program was the microprogram
control of I-O operations. By means of this control, it was
possible to handle data transfer of variable size, to perform
scatter-gather type of data transfers and to run several I-O
operations continuously without stopping or interrupting in
the time interval between them.

CORE STORAGE
CABINET 1 CABINET2  CABINET 3 CABINET 10
CENTRAL CENTRAL
PROCESSING |~ NG »! PROCESSING
UNIT 1 CONTROL UNIT 2
I’_—’ CONSOLE
oP.1 oP.2
CONTROL CONTROL
CONSOLE CONSOLE

O O TAPE DRUM

TAPES SYNCHS. SYNCHS. |

SYNCHS.
PAGE . PAGE
RS CARD RE&*,C&F::%ER RECORDER
/ READER -
READER SYNCH. )

Fig. 1—Block Diagram of a LARC System

. DRUMS

2. Core Storage. Core storage is divided into independent
modular tnits, each of which has a capacity of 2500 words
of 12 decimal digits (60 bits/word). Eight storage units are
-used in a minimum system. Up to 39 units are permitted in
a fully expanded system. Each core storage unit contains its
own switching, timing and amplifying circuits so that it can
be operated independently and overlapped with other
units. The division of the core storige into independent
units permits simultaneous reference to storage: by the cpu
for obtaining instructions and operands, and by the IOC for
its instiuctions and for transferring data to or fiom the I-O
control units. Although the individual unit core storage ac-
cess time is 4 usec, the effective system access time ap-
proaches % usec because of overlapped operation of . mde—
pendent units,

3. Intra-Unit Communications. To a]low for simultaneous
communication between the 10C, cpu’s and the many core
storage units, a time slot (multiplexed) systein is used. In-
terconnections between all units are accomplished by a
transfer bus which is time-shared between units. The bus is

~ shared on the basis of a repetitive 4 usec time cycle which is

broken down into eight % usec time slots. During any time
slot one word of data or instruction can be transmitted to or
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‘What a memory.

‘What a system.

Digital’s PDP-10 and Bryant’s 2-A disc file.

The most versatile system available for time-sharing, batch
processing and real-time operations—all at the same time.

The 2-A disc file provides unlimited on-line storage for
the PDP-10 at the lowest possible cost per word. In fact,
Bryant has the best price /performance ratio of any
memory system in the industry.

Plus one of the highest reliability rates.

Plus the largest single unit capacity ever offered in a
disc file—104,000,000 words.

Plus a response time of just 180 milliseconds and a transfer
rate of 50 to 250,000 words per second. (Perfect for
PDP-10’s multi-programming capabilities.)

Find out what else Digital likes about Bryant
Write 850 Ladd Rd., Walled Lake, Michigan 48088.
There’s always room for one more Bryant Believer.

BRYANT
COMPUTER PRODUCTS

A match for any computer l Lo |

~ EX-CELL-O CORPORATION
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from the core storage in parallel. Time slots are pre-assigned
to the cpu’s, IOC dnd control units. A core storage unit can
initiate its 4 usec cycle at any one of the time slot periods.
Once a storage cycle is initiated, interlocks prevent any
other calling unit from gaining access to the storage unit.
Because control units must transfer data within a definite
period of time in order to maintain a continual flow of input-
output data, each storage unit is provided with priority cir-
cuits that guarantee access by the control units within 4 usec
after it addresses the storage unit.

Time slotting is a very efficient method of providing com-
munications in a multi-processor multi-memory system and
* is worthy of fourth-generation consideration.

4. Levels of Storage. There are four levels of storage in the
LARC system that differ in speed, capacity and cost per
character. The first level of storage operates on a 1 usec
cycle. It consists of a number of registers that may be used
interchangeably as accumulator registers (A) for storing
operands and results or as index (B) registers for storing
constants used in addressing operations. Up to 99 1 usec
registers may be used in each cpu. Similar registers are used
as buffers in each control unit. The second level of storage is
the ferrite core units which have already been described.
The third level consists of mass storage drum units and will
be described next. ,

5. Mass Storage. Up to 24 drum storage units may be in-
cluded in a LARC system. Each drum is capable of storing
250,000 words of 12 decimal digits. Up to three read con-
trol units and two write control units can be utilized to
provide concurrent reading and writing. The IOC program
can connect any drum to any control unit. Two drums op-

erating . alternately through a single control unit transfer .

several instructions simultaneously. While one instruction is
being executed, the operand of the second instruction is
being transferred to or from storage, the operand address of
the third instruction is being generated and a fourth in-
struction is being obtained from storage. The average effect
during continuous operation, therefore; is to execute one
instruction each 4 usec even though each instruction is in
the control section of the CPU for a longer time period,

7. Modularity. LARC set new records for modularity. Fig. 2
indicates the expansibility and diversity of the system.

8. Electronic Page Recotrder. Thirteen years ago, the need
for reducing the tremendous volume of high speed printer
paper output was recognized. An answer was provided with
a cathode ray tube display and microfilm. Output data may
be presented by the Page Recorder in the form of a curve
plot, grid pattern, alphanumeric characters or a combina-
tion of all three. The output is displayed on the face of the
cathode ray tube and recorded on a 35-mm camera under
IOC program control, The recorder operates at an average
character rate per fiim frame of 15,000 characters per second
or graphically at 2000 points per second or 1000 grid lines
per second. An alternate self developing camera is used for
quick monitoring checks.

9. Miscellaneous. The list of outstandmg features in LARC
could go on and on but there simply isn’t the space and
time to provide it .all. Sophisticated . error and operator
switches-lights routines, tracing modes, interrupt facilities,
operator and engineer control console features, checking
circuits and dozens of others are all part of the Larc.

summury

The pioneering work that went into LARC blazed a trail
for a whole series of new computers that followed. It con-
tributed as much to the state of the art as its predecessors,
ENIAC, BINAC and Univac I. Its completion was a tribute to
the competency of the engineers in the project, who com-

EQUIPMENT NAME TYPICAL EXPANDED
Magnetic Core Storuge Units (2500 words each) 8 39
CPU 1 2

Multipurpose Fast Registers (per CPU) 26 99
loc . 1 1

Drum-read Synchronizers 2 -3

Drum-write Synchronizers 1 2

Tape Read-Write Synchronizers 2 4

Electronic Page Recorder Synchronizer 0 1

High Speed Printer Synchronizer 1 2

Card Reader Synchronizer 0 1

Console Printer Synchronizer 1 1

Tape Positioning Checker 1 1
Magnetic Drumi Storage Units (250,000 words each) 6 24
Uniservo Il Magnetic Tape Units 12 . 40
Electronic Page Recorders 0 2
High Speed Printers 1 2
High Speed Card Readers 0 1
Control Consoles 1 2

Numeric Keyboards (one per Console) 1 2

Alphanumeric Console Printers (one per Console) 1 2

Fig. 2—Modular units of a typical and completely expanded
Univac LARC system.

data at a continuous rate of 330,000 decimal dlglts per se-
cond. The six-channel magnetic head flies on an air film
over the surface of the drum and is ° stepped” into any one
of 100 positions, Continuous stepping time is 50 milliseconds
from one position to the next. The microprogram control in
the IOC program allows a data transfer to start in the mid-
dle of the data if that is the present position of the drum
under the read-write head. This means that latency time is
reduced to practically zero in some cases. In addition, the
head on one drum can be stepping to the next position
while the head on another drum is transferring data.

6. CPU Instruction Overlap. The cpu is designed to process
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pleted the task despite the overwhelming obstacles involved
in following uncharted paths.

The LARC system was a definite success from the tech-
nical point of view. But it also brought home two important
lessons. One is the requirement, when embarking on a proj-
ect of this dimension, to develop the advanced techniques
first with a small pilot model of the actual system, so that an
intelligent cost estimate can be made. The second is the
need to follow one of the fundamental laws of modern tech-
nology—“Don’t push the state of the art before it is ready to
be pushed or else be prepared to pay a price you don’t
expect.” n
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~ Announcing
Lockheed’
airborne incremental
“savings plan.

It’s the ADR 445, the first and
only airborne incremental recorder...
rugged, reliable and meeting rigid mil
specs. It’s also production hardware,
already being sold and used. Your
inquiry will bring full technical data
on how, with the ADR 445, you can
save in these seven solid ways.

Save weight. At a compact 36 lbs.,
theincremental ADR 445 isabout one-
fifth (or less) the weight of other air-
borne data recorders.

. Save space. Trim shape and small
cube. Takes little room and also does
not require the stack of tapes used by
continuous recorders.

Save time. Cassette-loaded. No
loose tape handling. And no changing

of reels even during long flights and

check-outs. Saves time later in com-
puter processing, too.

Save tape. On command, records
random data and steps character-by-
character incrementally. Leaves mini-
mum gaps of blank tape — one cassette
will normally complete the longest
mission with tape to spare.

Save on processing. Tapes are
IBM computer-compatible, ready on
landing for immediate data analysis
and conversion through standard out-
puts. No parity bits to be inserted, no
“in-between” handling and processing.
- Save on maintenance. Highrelia-
bility —about 4,000 hours MTBF —
with TX-grade parts and 1ntegrated
circuitry throughout. Also has built-in
test equipment (BITE) for accurate,
in-place function check-out on the
ground or in flight.

Save money. Those features, plus
the ADR 445’s suitability for virtually
any integrated data system, add up to
money savings from design concept to
on-line performance. For more infor-
mation, write to: Boyd McKnight,
Dept. 413-10, Lockheed Electronics
Company, U.S. Highway 22, Plaln-
field, N.d. 07061.

LOCKHEED ELECTRONICS COMPANY
@3® ADivision of Lockheed Aircraft Corporation
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hazards and dilemmas

SCHEDULE-MAKING

by MURRAY SPITZER

If you were present at the launching of a com-
puter system in the field of scheduling (“Transit
Authority Will Use New Computer for Trolley
Routes and Motormen’s Assignments”) and
were also there when it was quietly, cancelled (without a
press conference), this paper will touch familiar - topies.
Others have shared your disaster, if that is any consolation

to you. More helpfully, it is the intent of this paper, by re- -

creating your experience and misadventures step by step, to
try to throw some light on what went wrong, and in what
order. The computer art of schedule-making, as developed
here, needs little new in computing capability, but it does
need some novel strategies for its successful implementation.

~Schedule-making is the systematic assignment of certain
resources of an organization. These resources can be vehi-
cles, personnel, machinery, or workload—whatever is basic
to the organization. Schedule-making can be complex, with
each trial element needing a laborious computation. Or it
must be done under inexorable deadlines—e.g., airline time-
table changes. These common aspects of a scheduling oper-
ation, and its underlying mathematical structure, strongly
suggest that under proper conditions a computer system to
help do the job can be a feasible and profitable application.

The development of new methods to solve problems re-
lated to schedule-making has been a favorite preoccupation
of mathematicians in recent years. The literature of opera-
tions research is already voluminous in the new fields of
discrete programming and combinatorial mathematics. The

84

assignment problem, the traveling salesman problem, the
truck dispatching problem, are now familiar phrases in this
literature. :

Yet in terms of actual accomplishment very little seems to
have been achieved. No records are kept for projects an-

Mr. - Spitzer is now with the
U.S. Office of Education as
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support, office of program
planning énd evaluation. He is
also a lecturer at the Center
for Technology and Adminis-
tration, American Univ. He has
a BS in chemical engineering
from Georgia Tech and an MS
in computer science and opera-
tions research from Stevens
Tech.
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nounced and never finished, but the gap between proposals
and fully implemented systems must be very wide indeed.
Even in technologically sophisticated industries, schedule-
making is still the art of a century ago, a trial-and-error
exercise in combinations and permutations and paper.

computational and other hazards

If computerized schedule-making is in fact a promising
application, the astute reader can wonder whether anyone
has ever done it, or has reported doing it, which are two dif-
ferent things. Is it possible that a few companies which have
cracked the application are keeping a good thing to themi-
selvesP A few successful pioneers may be doing just that.
But it is such a deceptively difficult, baffling, and frustrat-
ing application; that a large number of secret, guarded suc-
cess stories is very unlikely. There are in fact several good
reasons for believing there are as yet few success stories at
all. For strewn along the developmental path is-a series of
no less than three insidious computational hazards, each
more subtle than its predecessor. The researcher, grappling
with the first, second, or third of these, if he is that persis-
tent; will tend to agree with my conclusions in not too long
a time. (Each of these hazards will be identified and dealt
with shortly.)

There is a fourth hazard which can be far more embar-
rassing to the researcher than the other three, and that is to
discover part-way through the job that he has been wasting
his company’s time. Not every scheduling situation can
benefit from computerization. If there is very little differerice
between one schedule and another, things may be better
left the way they are. The would-be schedule-maker can
reach the proper decision by looking for favorable omers for
computer solution, including the following: :

1. The operation is substantial; for example, it could in-
volve the routing of vehicles for a trucking firm; railroad or
ship movements; assignment of airline flight crews, etc.

2. The problem is sufficiently complex so that not only is a
good solution not immediately evident, but the solution is
also continuously improved with additional time for trial-
and-error analysis.

3. Each element of a possible solution can be quantita-
tively evaluated in terms of profit, cost, service, etc. The
difference in profitability between the average solution level,
and the best believed to exist, could be substantial.

4. There are secondary uses for computer solution; for
example, as a research tool for evaluatmg operation under
other conditions.

5. There is management interest in the development of
the computer system:

the vehicle scheduling problem

To illustrate the concepts of computer schedule-makmg,
consider a common industrial scheduling activity—the oper-
ation of a fleet of vehicles based at a central point, and
servicing a number of customers on a repetitive cycle. On
each worklng day each vehicle follows a prescribed route,
services several customers, and returns. It is apparent that
there exist numerous alternative ways of routing or schedul-
ing the vehicles. Which is best?

In the trial-and-error method, the scheduler somewhat
arbitrarily puts together tentative vehicle paths until he
reaches the point at which he has customers left that cannot
be serviced by feasible additional routes. He then breaks up
the tentative solution until he has fitted in the leftover
points. Then, depending on time available and the value of
a better solution, the scheduler will continue to juggle, cut
and try, until his deadline.

The: generalized computer method for scheduling prob-
lems of this type varies from the manual procedure by first
creating a data base of all possible vehicle paths that might
appear in a solution. This is done by an enumerative tracing
program that contains within it all the rules of the game.
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For example, our rules might state that all acceptable routes
contain two, three, or four stops, with travel between 100
and 200 miles. With stops numbered 1, 2, 3,4, ..., N, we
might generate consecutive routes that look as follows:

Route Number of Stops
Number Stops Mileage 1 2 3 4
1 2 140 1 2
2 3 150 1 2 3
3 4 170 1 2 3 4
4 2 120 1 3
5 3 155 1 3 2
6 4 175 1 3 2 4
7 3 165 1 3 4
8 3 185 1 3 5
etc.

It is vitally important that the operational rules of the
system be carefully spelled out in Step 1, since any route in
the data base could conceivably appear in a schedule. .

Step 2 of the generalized schedule-making process is a

mathematical solution procedure that finds one or more
subsets of routes from the data base so that each customer
stop appears once and only ornce; and so that a solution
characteristic (e.g., mileage) is optimized. -

We can symbolize the required mathematical solution
procedure as follows: .

Optimize = ¢x;, subject to

= a; xJ =1 (1'_-1,2,3,. ..m;j=1,23,...n)

=01 x; =0 1 -

In this notatlon we have m customers and n possible
routes. Associated with each route x; is a coefficient ¢; rep-
resenting the characteristic to be optimized There is an
equation for each customer stop of the form, = a;;x; = 1. If a
variable x; contains that particular stop, its coeflicient a;; is
one; otherwise, it is zero.

This linear system looks very much like familiar systems

" for linear programming problems. There is one critical

difference. Linear programming variables may assume any
positive values; variables in the scheduling model are lim-
ited to valdes of only one or zero. (If the path appears in a
solution, it is used exactly once, for a solution value of one;
if it is not part of a given solution its value is zero.) The
standard methods of solving linear programming problems
do not control for integer values of variables, particularly
“zero-one” values. Specialized techniques have had to be
developed, with limited success. More about these problems
later.

The first of the three insidious computational hazards is
encountered early in Step 1. The researcher will find to his
dismay that the number of variables will proliferate very
rapidly, as the number of customers is increased only slight-
ly. For instance, with two-, three-, and four-customer paths,
the number of possible paths in relatively small problems
expands as follows:

No. of Number of Possible Vehicle Paths
Customers Two-Stop  Three-Stop  Four-Stop Total
6 15 20 15 50 .
8 28 56 70 154
10 45 120 210 375
12 66 220 495 781
20 ) 380 1140 4845 6365

A practical truck dispatching problem can involve hun-
dreds of scheduled stops. How can we limit the problem to
a manageable number of variables without severely restrict-
ing its flexibility? i

We can borrow the corrective techniques from the trial-
and-error methods of the schedule analyst. It is physically
impossible for him to evaluate by hand very large numbers
of variables, and he never attempts to do so. He snnphhes
the problem at the outset by first clustering or grouping
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adjacent customers into single locations which are thereafter
considered as a unit. Also, the analyst does not bother with
the out-in-left-field combinations; he works with straight-
forward; natural vehicle paths and generally ignores the
existence of the others (which make up most of the Step 1
output). ’

Thus the proliferation of vehicle paths can be controlled
at Step 1 of the schedule-making process, and in such fash-
ion that the danger of restricting problem flexibility is small.
It is not necessary to completely control problem size at this
point, however. The technique of problem partitioning, dis-
cussed later, allows a restoration of problem flexibility to a
large deglee

solving the problem

" Having succeeded in generating a manageable set of pos-
sible vehicle paths in Step 1, we now look for a mathemati-
cal method of finding the optimum solution (Step 2)
among the set of paths. We discover that there are a num-
ber of methods which have been proposed for the solution
of our “zero-one” problem. These methods include enumer-
ation, integer linear programming, dynamic programming,
branch-and-bound techniques, Balas’ algorithm, etc. We
find, however, that guarantees of computational perfor-
mance are hard to pin down. Much of the mathematical
literature that discusses computational experience is con-
cerned with problems of a few dozen variables. Typical of
the uncertainty in the field is a comment by Giglio and
V\/agne) 1;

“The integer p10g1 amming approach has the obvious ad-
vantage that when it succeeds we indeed obtain an optimal
solution to the problem. The drawback at present is that it
does not seem to converge fast enough to make it practical.”

Now, practical schedule-making problems will be of the
order of several hundred to several thousand variables.
There is very little published in the mathematical literature
to encourage the large-scale problem solver. This is the sec-
ond of the predicted. computational hazards: having gotten
to this point, where is the mathematical method that we
need?

The way around this dllemma is to recognize that much
ot the published material on Zero-one problems is being
produced by mathematicians who are at the moment con-
centrating more on formalism than on getting answers."In
my opinion, today’s most useful solution methods are there-
fore the heuristic, or approximation, methods which, inci-
dentally, are also recognized in the literature. By ignoring
the condition that the zero-one solution method must find,
identify, and prove the optimum solution, it is relatively
easy to develop an approximation method which can han:
dle the large-scale problems satisfactorily.

As long ago as 1961 1 reported® using a heuristic meth-
. od to solve problems of the order of 1,000 variables. In
1968, Geoflrion reported encouraging developments in a
mathematical method for Zero-one problems?, and sug-
gested that the method could be capable of finding the
optimum solution to problems of 1,000 variables. It is im-
material whether a mathematical or a heuristic method
should be used for computer schedule-making. The test of
effectiveness is simply this: What is the additional profit-

. '"RJ. Giglio and H.M. Wagner, ““Approximate Solutions to the Three-
Machine Scheduling Problem,”” Operations Research 12, 305-324 (1964).

2 M. Spitzer, “Solution to the Crew Scheduling Problem,” presented to
Airline Group, International Federation of Operations Research Societies
(AGIFORS), Spring Valley, N.Y., 1961.

3 A.M. Geoffrion, “An Improved !mplicit Enumeration Approach for In-
teger Programming,’”” Memorandum RM-5644-PR, June 1968, The RAND
Corporation.
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ability of the best solution found by either method, less the
cost of attaining it?

To this point, we have learned how to generate just the
proper number of variables to encompass the problem. We
have a choice of solution methods that will handle up to,
say, 1,000 variables, which just fits our vehicle delivery sys-
tem. With the computer system finally working, we are one
day asked to find a solution for an expanded market of 50
additional customers.

Running the data quickly through Step 1, we find that an
additional 1,000 variables have been created. Now, the var-
ious types of solution method applicable to zero-one prob-
lems—enumerative, mathematical, heuristic—all seem to
share the same discouraging characteristic: their computer
solution time increases nonlinearly with problem size. This
means, for example, that if we had been solving 1,000-vari-
able problems in one hour, 2,000-variable problems won’t
take two hours—they could require three, four, or 20 hours,
depending on the method. No matter that we have after
great effort achieved a solution method. With a trivial
effort, we can overload it, and it will look like a fourth
grader’s homework in the New Math.

Fortunately, there is a way around the third dllemma
too. Real-world combinatorial problems have at least one
desirable property (for a change!) in that they can be parti-
tioned. The partitioned subproblems can be solved sepa-
rately, and the answers can be combined as a feasible solu-
tion to the total problem. In a large vehicle delivery sys-
tem it should be possible to make a sensible geographical
split of customers. The resulting subproblems are solved in-
dependently. Now, the arbitrary partitioning may have pre-
cluded several desirable combinations. A new subproblem
can be formed which includes routes adjacent to the divid-
ing line, taken from both initial subproblems. Its solution
now permits introduction of combinations which may strad-
dle the original dividing line. The system solution is now
composed of combinations found by each of the three sub-
problems..

Using the technique of problem partitioning, it is possible
to find economic solutions to schedule-making problems of
much larger size than would be possible by one-pass meth-
ods: Theoretically, problems of almost any size can be han-
dled this way.

other applications

Besides vehicle routing, another ﬂgmﬁcant schedule-
making application is the airline flight crew scheduling
problem. In this operation the airline timetable segmenls
are combined into round-trip crew assignments analogous
to the vehicle paths of the truck dispatching problem. The
solution method must find an economic set of crew assign-
ments such that each scheduled flight is included once and
only once in a crew combination. The structure of the basic
crew scheduling problem is mathematically identical to the
structure of the basic vehicle delivery problem.

One of the secondary benefits of the computer method of
schedule-making is that certain types of management deci-
sion can be a free by-product of the process. An example is
the choice of basing in multi-base problems. In flight crew
scheduling, various flights may appear in combinations gen-
erated out of more than one base. The computer solution
selecting a variable for a given flight, by the selection also
designates the crew base which can then best serve the
flight. Similar decision choices are possible in multi-base
truck dispatching problems.

To summarize: where the economic incentives exist, one
should be able to improve upon the manual art of schedule-
making with computer techniques. A successful application
might be very worthwhile—but between proposal and ac-
complishment lie some unexpected problems. Forewarned
is forearmed. o u
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If your cdmpetitor can put his finger
on any document in his file in seconds,
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why can’t you?
All it takes is a MIRACODE® System
by Kodak—the fastest way to get

information in and out of your files.

And maybe the most accurate.
It will find any document — out
of .a million—in seconds. At the
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touch of a button. Touch a few
others and it will flash every re-
lated document in the file on the
large screen in front of you. And
make paper copies of any one
you wish, ‘

It's a fast record-retention and
retrieval system that uses micro-
film like it's never been used be-
fore. More important, it gets infor-
mation faster than ever before.

And that's got to be a big advan-
tage for you.

For details, contact: Eastman
Kodak Company, Business Sys-
tems Markets Division, Depart-
ment XX-4, Rochester, New York
14650.

Miracode is a trademark for equipment used in a
coded input, retention, access and retrieval sys-
tem designed and produced by Eastman Kodak
Company.

=RECORDFK. Microfilm Systems by Kodak

CIRCLE 54 ON READER CARD

87



Be a PART of Qur Savings Plan...

@Gwth @ lbtae @ @us oy warkklls, _

 Want to save up to 46% on disk packs? Order our new Datapax
2316’s or Datapax 1316's. Or if you prefer IBM 2316's or IBM
1316’s, we've got them, too. And we’ll save you up to 27% on
rentals. Should you want to move up from 1316’s to 2316’s during
the term of lease—no problem. So if savings are on your mind,
send us the coupon. Datapax. It'll be good for you.

ST/ AQ\Z, : - : o
d&” (A\('.D/A}/S DATAPAX COMPUTER SYSTEMS CORPORATION+ 415 Madison Avenue, New York, N. Y. 10017 (212) 758-7500

88

CIRCLE 55 ON READER CARD o DATAMATION




TURNKEY

TO PROFITS

by ROBERT B. FOREST

On June 27, 1962 an ex-
IBM salesman named Ross
Perot celebrated his 32nd
birthday by forming the
somewhat prosdically named Electron-
ic Data Systems Corporation in Dallas,
This required $1000 and the names of
three directors. Perot had the K note,
but he claims that the only people
with enough faith in him to sign on as
directors were his wife, mother and sis-
ter, who became the first officers of the
company. (They’ve since been retired
with honors.)

On Aug. 1 of that same year, Perot
got to work in a mundane way. He
bought a block of time “on a wholesale
basis” from a Dallas life insurance firm,
and began to canvass the 150 IBM
7070 users in the U.S. at that time. He
ran through the 80 east coast users,
and it wasn’t until he hit Cedar Rap-
ids, *owa that he made the sale.

The client was Collins Radio, which
also has sizable offices in Dallas. “I
could have made the sale without leav-
ing town,” recalls Perot, “but I was too
smart for that.”

Two months after the sale, Perot
pocketed his fee, paid his bills, and
hired his first two employees, Milledge
“Mitch” A. Hart IIT, an IBM salesman;
and Thomas J. Marquez, an IBM sales
trainee. Their hiring was presumably
delayed by a Perot ground rule which
required that EDS have two years’ sal-
ary in the bank for a new hire before
he came aboard.

Perot offered each a job at his cur-
rent salary, but Hart insisted that it
wasn’t fair for him to earn more than
Marquez. Both started at $650 a
month. Today, Perot is fond of point-
ing out, neither ever has to work again.

Neither does Mr. Perot. On Sept.
12, 1968, he sold 325,000 shares of
EDS, the company sold another 325,-
000—approximately 7% of the com-
pany—to raise roughly $10 million,
based on an initial stock offering value
of $16.50 per share. (The earlier book
value of $2.04/share was changed to
20¢ in July of ’68.) As of early March,
the stock was quoted at 40 bid, 42
asked. You can do your own arithme-
tic: .
But the story is not just another rags-
to-riches - stock market killing. As of
June 30, 1968 (end of fiscal year),
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-EDS has 323 employees—303 pro-

fessionals—and 23 contracts which
brought in gross revenue for the year
of $7,706,806. Of that one customer
represented 43%, and another two ac-
counted for 21% more. (By now, those
percentages have been cut in half.)
For the six months ending Dec. 31,
1968, EDS revenues were over $5 mil-
lion, net income $786,205, healthy in-
creases of 68% and 113% respectively
over the same period for the previous
vear, As of the end of February the
company had 30-plus customers, over
400 employees, and offices in Dallas,
Atlanta, Kansas City, Washington,
D.C., New York, Chicago and Phila-
delphia. They invade San Francisco
next.

but what do they do?

EDS is in the business of what Perot
calls “the intelligent use of comput-
ers.” What this means is that EDS de-
signs, installs and operates edp systems
for large companies for a predeter-
mined fee over a long period, usually
five years. In essence, EDS becomes
the data processing department for the
customer. In the beginning Perot’s firm
used large blocks of excess time on
other companies’ computers, but he
now -owns and operates his own com-

The EDS Dallas computer center

happine$$ in dalla$

puters . . . 20-odd 360’s ranging from

/30’s to a /65, and worth about $8

million. '

How did a pipsqueak time broker
achieve such stature so quickly? Ac-
cording to Perot, it’s because “we feel
strongly that the limiting factor on the
intelligent use of computers is the
proper management and use of skilled
systems engineering resources.” An in-
sight into how strongly Perot feels
about people as the key element in any
business can be glimpsed from a sum-
mary of his company’s objectives,
scrawled in longhand on “yellow eye-
saver’ paper when the company was
started: :

1. To become the most respected edp
service firm in the U.S. '

2. To be the largest edp service firm
in the U.S. within 10 years . . . pro-
viding that size doesn’t interfere
with high performance standards’

3. To build EDS without borrowing
money or selling stock to outside
investors.

4. To have EDS belong to the people
who build (continue to build) it

. create an environment where
the personal goals and dreams of
the individual can be realized.

5. To have one class of employees—no
hiding places or quiet corners into
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which people can drift. “We want
to be able to measure performance
and reward it, to allow each person
to develop without restriction to
age, seniority, formal -education.

There are no green stamps for the.

guy who's been here longest. As
long as youre the best man here
you get the best job. It’s that sim-
ple.”

6. Last and most important: give the

" best of the best an opportunity to
build businesses within EDS. “This
creates opportunity . . . and keeps
the business manageable.”

Perot created ground rules: to cre-
ate a climate of complete intolerance
to company politics, to provide the fin-
est personal and financial advantages
for employees, to make EDS an excit-
ing place to work (“some companies
you can color dull gray”). He wanted
to promote from within, to deal only
with the largest firms on a long-time
basis. The financial objectives he set
for 1980 will be achieved by 1975 . ..
or earlier. :

solving the people problem

But it’s the manner in which EDS
has evidently. managed (so far, at
least) to translate these words into ac-
tion that seems to distinguish EDS
from A:(Average)DS. .

Perot recognized early that the lim-
iting factor on the growth of EDS was
the supply of skilled systems engineers.
Moving with typical directness and
energy, he established an ambitious

recruiting program for both experi-
enced people and trainees . . . now has

23 recruiters beating the bushes. To

find trainees, EDS places full-page ads
in the Asian issue of Time, aimed at
young reserve officers on combat duty.
Those who respond to the ad’s chal-
lenge of demonstrated leadership are
contacted by mail, then in person, and
screened. Those who pass the initial
field screening are flown with their
wives to Dallas for an intensive one-
day recruitment pitch while the little
lady is shown Big D by a company
wife. A team interview rounds out the
day. One out of 30 applicants is chos-
en . . . nine out of 10 accept, “That’s
the highest compliment anyone pays
EDS, in my opinion,” says Perot. The
program has netted 55 trainees so far.

Once aboard, the trainees are sub-
mitted to an intensive system engineer-
ing training program beginning with a
16-hour orientation course emphasiz-
ing company philosophy and goals
that is required of all professional em-
ployees. A company education center
upgrades and updates - experienced
personnel. The company videotapes
course lectures, has some 200 hours
of them in the permanent library.
Courses, range from demonstrations of
selling techniques to basics of insur-
ance and insurance edp (as well as
other industries), to courses for pro-

" grammers and operators. And.there’s a

computer center development pro-
gram, (EDS hires no experienced op-
erators, takes six months to train their
own.) The SE development program
lasts three years, with classes con-
ducted from 7:30 to 9:30 a.m. and

4:30 to 7 p.m: What do the trainees do -
when not in class? “Work,” says Perot.
The company says it spends an esti-
mated average of $50,000 (direct
physical costs) to train an SE.

The company offers no stock options
to new employees. It wants to attract
people with the skills and confidence
to earn stock ownership ... . not those

“who want a tidy option package to en- .

tice -them into EDS. Nor will it pay -
moving expenses. But it will loan the
money, then write it off after a year, if
the new hire has done “a good job.”
Training doesn’t stop at the trainee
level. Experienced people are encour-
aged to continue their training at the
education center.. A video player and
miniature screen are available to eager
beavers who want to pursue their stud-
ies on their own. “If we put a skilled
man to work without continuing to
train him, he’s technically obsolete in
three years,” says Perot. \
Perot has evidently thought long
and hard about motivation, and he
sees that his employees continue to be
motivated. There’s a semi-annual re-
view, for instance, consisting of three
pages of questions which are given to
the employee before he’s asked to an-
swer them orally. The interview tries
to assess what the employee has done
right, what wrong . . . and how he can
improve. His assessment of EDS is
sought as well. (One of the questions:
“If you were President of EDS, what
changes” would you make?” “Throw
out Ross Perot,” we sotto-voced. He
grinned. “That comes in a lot,” he
said.) ‘ L
And at the end of each project the

Ross Perot ‘and friend
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ROSS

the man,

own company.

PEROT

the mottoes,

the mission

The son of .a Texarkana cotton broker, Ross Perot’s early
jobs were all incentive oriented. He delivered the Saturday
Evening Post, built paper routes, sold or traded almost any-
thing—saddles, cattle, hogs. In 1953, he graduated from the
U.S. Naval Academy, where, he says, he learned “the basic
lessons of leadership.” It was always his dream to build his

A slight, short man with a quiet, friendly ebullience, and
a slight Texas twang dugmented by down-to-earth expres-
sions and analogies, Perot is a motto-man with a mission.
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company rewards key contributors to
profits in the form of cash and stock
options. “Up until then,” explains Per-
ot, “he’s put the company in his debt.
- We pay off that debt at the end of the
project. We remind him that he’s been
compensated in full. We want to find
out if he’s a flash-in-the-pan or a con-
sistent producer. There’s no riding on
past glory.”

fitting the mold

The results of the recruitment, ori-
entation and training is a product
that looks suspiciously homogeneous:
bright, friendly, aggressive, clean-cut,
conservatively dressed young men who
smile and gaze directly into your face
as they firmly grasp your hand. It’s all
slightly reminiscent of IBM, but Perot
says only about 30% of his people are
IBM refugees.

The company and its employees are
highly aware of the EDS image, rec-
ognize the fact that EDS is a special
place for a special kind of person.
Speaking in a videotaped lecture on
the team interview, Mitch Hart ex-
plains that one of its purposes is to find
out if the prospective employee will be
happy at EDS. One of the saddest
things that ever happened, he relates,
was the man who came to him and
said, “This is a great company if you're
the right kind of person, but it’s miser-
able if you're not like everyone else.”

But Perot denies that he’s turning
out stereotype copies of Dale Carnegie
course graduates. “If you're asking if
we're looking for the clean-cut Super-
American kind of guy, you bet. But

you're asking if there’s a narrow range
of required conformity, I'll say no. But
more significant than that is the low
turnover, which proves we're not put-
ting people into a vise.” (Or that they
like the vise.) “If we ask you to wear a
suit . . . if rules are conformity, then we
ask people to conform. We're trying to

tomer’s needs.”

He had us see a videotape of two
men who had been with the company
three-four weeks give talks on the EDS
philosophy. They spoke clearly, sin-
cerely, recapping in their own words
the key points of another videotape in
which Perot does the same thing. They

Perot's manqgemént team (from l.): Tom Marquez, Mitch Hart, Tom Walter

train businessmen, not just technicians.
There’s a vast difference from how we
train people and how IBM trains. IBM
has a narrow product line, a rigid price
structure, and an unalterable con-
tract,” he adds. “In' contrast, we ask
our people to go into a company, size

looked like Astronauts. Perot’s point:
these people understand the EDS
philosophy, “which’ gives them a rud-
der, teaches the essence of the business
before the mechanics of the business.”

Perot seeks employees who will re-
flect favorably on the company 24

personalities are “quite diverse. If

up the situation . . . then meet the cus-

hours a day, seven days a week . . .

Large wooden plaques around the corporate offices pro- -

"claim the underpinnings of that mission, outlined in the
company objectives described in the accompanying article.
Outside the offices of Tom Marquez and Tom Walter is one
that says:
TO ACCOMPLISH GREAT THINGS
WE MUST NOT ONLY ACT BUT ALSO DREAM
“They’re our practical dreamers,” says Perot.
In the reception area outside his office:
’ WHAT IS NOW PROVED
WAS ONCE ONLY IMAGINED
That’s Perot’s favorite (it refers to the establishment of
EDS), although he says the company motto—unplaqued—is
“Do what makes sense.”

He’s proud of his company and its accomplishments,
shoves aside the personal fortune angle pushed in a recent
Fortune profile, wants emphasized instead the company
success story. “We were a pay-as-you-go company,” he says.
“We had to be. We're the only edp company that I'm aware
of that went into the business, grew, prospered, expanded,
grew successful without borrowing any outside money on
selling stock. We had to do it from profits. The story title
should be ‘How a company learned to make a profit.” Con-
servatively, 150 people at EDS have learned what a profit
is, how a profit is used in business. They’ve made it happen.
You probably can’t find 150 people in General Motors who
know what a profit is.”
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He looks askance at edp service firms which have found
it easy to raise money, then created paper profits through
accounting, depreciating. “EDS,” he says, “generates cash.
It’s a service company which generates significant amounts
of cash as it goes.” His comment on edp service firms: “Un-
less it can generate a true profit, it is inherently weak.”

Seated behind the antiqued desk in his large, thickly car-
peted office filled with personal and company mementoes
on the 13th floor of the Exchange Bank Building in Dallas,
Perot muses on why the public has placed such value on his
company’s stock.

“Because of the care and attention we pay to the selec-
tion of people and the development of people, the opportu-
nities we offer for personal growth . . . without acquisitions,
but through direct sales. There’s a climate for opportunity
here.

“Our turnover is very low. We've never lost a key man.
Not many can say that. There’s an incentive problem for
young folks. That’s cash. They need it to buy a house. Later
the need is for estate building. Now ego satisfaction is the
incentive problem. We want to keep an environment in
which they get tremendous personal satisfaction in seeing
EDS grow . . . without compromising their standards of
excellence. So far—knock on wood—all this has happened.”

We doubt that Ross Perot will ever have to spend much
time knocking on wood. - . a
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people of character. How does EDS
judge character? “It's hard,” admits
Perot. “We want to weed out the can-
didate who is dishonest, or colors the
truth . . . or the politician who’s willing
to sacrifice the company for himself.
But if you let a guy talk long enough,
he’ll come out with his style. You're ei-
ther comfortable with his style or
youre not.” Although EDS adminis-
ters a 4%-hour aptitude and personal-
ity test, Perot doesn’t believe in blindly
following test results, preaches intui-
tive or instinctive hiring. ’
Homogenized or not, EDS is on the
move, its principle of long-term turn-
key services proven on a small scale.
What next? “It’s a changing business,”
says Perot. Recognizing this and seek-
ing a way to get even better leverage
from his still small professional staff,
Perot will move to services based on
master systems for individual indus-
tries. Separate autonomous centers are
being set up, each with its own re-
cruitment, training, sales, accounting,
computers . . . and profits. Announced
so far are centers for four industries:
life insurance, health insurance, distri-
bution, and foods, which last month
signed on Affiliated Food Stores, Inc.,
which has 900 member stores, grossing
over $300 million a year. Size of the

contract was not revealed.

“A system to serve an industry costs
3-4 times as much as one to serve a
single major company,” says Perot.
“We can build one for the industry for
$5 million. Instead of building indi-
vidual systems for individual compa-
nies, we can merely modify the master
system, tailoring it to an individual
company’s needs for 15-20% of the
effort normally required.” A tipoff to
the potential .success of the new ap-
proach: industry center sales (mea-
sured in terms of annual revenue) for
the last three months are equal to last
year’s revenues for EDS.

If the autonomous industry center
idea works, it should allow EDS to get
a whole lot bigger . . . and still stay
manageable.

Perot’s aggressive flanking move-
ments around edp management to top
management have undoubtedly won
him some enemies in those quarters.
How does edp management react? “It
varies,” parries Perot, who moves
quickly on to say that EDS has only
recently signed a contract which calls
for it to take over a 70-man depart-
ment.

It’s too early yet to tell how this will
work out, but Perot feels it will be “a
fascinating experience. We try.to ap-
peal to their pride,” he says. “We tell
them that yesterday our customer was
their employer. Today they are your

customer. Here were your operating
patterns. Here are your new ones.”
Perot indicates that the new patterns
will rule out “tennis shoes and beards;”
people will be expected to go home
when they’ve finished their work, not
before. But all will be given an oppor-
tunity to live up to the EDS code. He
expects some mortalities. “But if we
salvage 10 out of 70, think what we go
through to hire 10 men.”

The company will continue to go af-
ter the big orders. In January, EDS
broke its all time record for a single
order with one for $160,000/month
(or $10 million total contract value).
A week later they broke it again with
an order for $300K ($18 million).
Both were five-year contracts. As of
this writing they were about to break
that record.

How do they get the big orders?
“Simply by going after them,” says
Perot. “Others haven’t; they think the
huge accounts belong to IBM. But it
depends on where you hunt.” '

On the wall behind Perot’s desk is a
large golden eagle riding on a wooden
plaque. On it is painted the EDS re-
cruitment motto, which seems also to
describe the company’s marketing
strategy:

N

EAGLES DON'T FLOCK
YOU HAVE TO FIND THEM
ONE AT A TIME

Continuous Forms that knobk the stuffing out of mailing...

Shelby Instant EZ Mail goes hand-in-hand
with high speed computer systems. Saves time

saves money. Keeps information confidential
too! Simply print (4 copies or more), decollate
and burst . . . forms are ready to mail. There’s no
no envelope stuffing. And,
each form contains a unique reply envelope . . .
encouragement for prompt remittances.

extra handling . . .

SEE INSTANT EZ MAIL DEMONSTRATED

Contact Shelby’s local representative or write direct.
A-929

SHELBY BUSINESS FORMS, INC.

A Subsidiary of G A F Corporation
Shelby, Ohio 44875
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SYCOR inc

The tractable terminal

. that talks the language of business, when and where it takes place,
and records it on the industry’s most promising information storage and
exchange medium—the magnetic tape cassette.

. the obliging terminal whose video dlsplay presents the entire record
content along with field labels and format control characters for location
or verification at a glance.

. the precocious terminal whose program vocabulary minimizes oper-
ator training, reduces chance for-error,; and-increases- speed- and ease of
data or text preparation and manipulation.

If you would like to hear the details, call Sycor inc, 313/769-1500, or see
us at the Spring Joint-Computer Conference, booth number 2903.

<
(formerly Systronics, Inc.) 117 NORTH FIRST ST., ANN ARBOR, MICHIGAN 48108
TELEPHONE 313/769-1500



AUSTRALASIA:
A SALES
PERFORMANCE
REVIEW

by FREDERICK BLAND

Australasia is a term which has been used in the
past to describe an area whose main population
and commercial base was in the countries of Au-
stralia and New Zealand; perhaps in line with
current trends an ugly acronym such as ANZ should be
used. In the main this article is about Australia alone, al-
though some figures for New Zealand are included.

The population of the two countries is rapidly approach-
ing 15 million, a total which is divided roughly in the ratio
of 5:1 between Australia and New Zealand. Both countries,
in the sense that they are English-speaking countries, repre-
sent ideal markets for the main computer manufacturers
since there is no language barrier to be overcome; in the
sense that the population is dispersed over a very wide area
the two countries represent a difficult market. Australia,
with no duty payable on computers and with the first in-
digenous manufacturer about to begin production and say-
ing that he will not claim tariff protection, is a wide-open
market; New Zealand, however, has import restrictions and
at least one order included in the tables accompanying this
survey is “subject to governmen ;;Pproval.”

In Australia the market is in gffect represented by two
large cities, Sydney and Melbourne, each with populations
in excess of two million; three medium-sized cities, Bris-
bane, Adelaide and Perth; and one small federal capital
city, Canberra, included in the state of New South Wales in
the accompanying tables, where commercial and industrial
installations would not require the digits of one hand for the
counting of them. Each of the five cities previously men-

tioned is also the capital city of a state; there is a sixth.

island state, Tasmania, but its population, both of people
and computers, is comparatively low. Two of the states—
New South Wales, capital Sydney, and Victoria, capital
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Melbourne—have approximately one-third each of the hu-
man population, whilst the remaining three states—Queens-
land, South Australia and Western Australia—share the oth-
er third almost equally.

In New Zealand the market is mainly concentrated in
one medium-sized commercial and industrial city, Auck-
land, which is towards the northern tip of the North Island
straddling a belt of land a few miles wide between the
Tasman Sea and the Pacific Ocean, and two smaller cities—
Wellington, the capital city, on Cook Strait and Christ-

Mr. Bland has been editor of
Data Trend, Avustralia’s
monthly computer magazine,
since March 1968. He was pre-
viously with ICL, the British
computer manufacturer, in
New Zealand, London, and Ire-
land. He is also a free-lance
writer and his play, ““The Nam-
. ing of Murderers’ Rock,” was
performed at the Royal Court
Theatre, London, in April 1960.
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AUSTRALASIA . . .

church, the main South Island port for the rich Canterbury
farming region. -

far apart

Distances are great. Wellington is 400 miles south of
Auckland in New Zealand, whilst Christchurch is a further
200 miles south and separated by water as well. In Austra-
lia, Sydney is 500 miles south of Brisbane, Melbourne 500
miles southwest of Sydney, Adelaide 350 miles west of Mel-
bourne, whilst Perth is a mighty 1300 miles west of Ade-
laide. This area between Perth and Adelaide is named the
Nullarbor Desert and provided some of the roughest road
in the recent London-to-Sydney car rally.

In Australia the computer companies tend to have their
head offices in Sydney, whilst in New Zealand head offices
are in Wellington, the capital city. The exceptions to this
are Control Data and Hewlett-Packard, which have head
offices in Melbourne. There is perhaps some reason for Con-
trol Data to be in Melbourne rather than Sydney .in that,
until recently, its main sales were to government, research
bodies and the universities and some government depart-
ments are still located in Melbourne rather than the federal

capital, Canberra.

One major company, RC4, is not represented as a com-

tem for the Totalisator Agency Board (state betting shops)
in New South Wales, Competition for this contract is fierce
because Control Data has provided the system for the state
of Victoria, whilst IBM has provided that for Western Aus-
tralia.

Punched cards and accounting machines originally pro-
vided the background organisation for representation
throughout the area for four companies—IBM/ICL and
Burroughs/NCR—although the more recent tendency is to
divorce computer sales from this “lower order” background.
These four companies represent the full competition in New
Zealand, although EAI in analogs and Digital Equipment
have made some sales from Sydney.

In addition to the four companies which operate in all six
states of Australia, Control Data, General Electric, Honey-
well and Univac operate from Sydney and Melbourne and
between them Control Data and Honeywell have the bulk
of the government contracts in the federal capital, Canberra.

qnother angle

Digital Equipment chose a different method of operation
by setting up their second office in Perth in-Western Austra-
lia and this has certainly paid off in the sales of a PDP-6 to
the University of Western Australia and a PDP-10/50 to
Australian Computing Consultants, who aim to have one of
the first independent time-sharing bureaux in Australia,
Digital have also sold “large” to the University of Queens-
land in Brisbane and to Aeronautical Research in Mel-

APPROXIMATE VALUE OF AUSTRALIAN MARKET (EXCLUDING MANUFACTURERS' OWN MACHINES)
) VALUES IN $A TO % MILLION BELOW

INSTALLATIONS AT 30TH JUNE, 1968

ORDERS AT 30TH JUNE, 1968
FOR INSTALLATION

Years First Half Second Half

to 1964 1965 1966 1967 1968. TOTAL 1968 1969 TOTAL

NO $M NO $M NO $M NO $M NO $M NO $M NO $M NO $M NO $M
BURROUGHS 4 - % 3 Wo— - = o~ 11 1% 4 1 — 5 1
cnC 6 5% 7 3% 9 6% 5 3% 2 Vi 29 19% — — 2 Y% 2 Y%
DIGITAL EQUIPMENT CORP. 1T — Va2 5 — 29 % 15 1 51 2% 6 1% 1 Vo 7 1%
GE i 4 1% %5 8 12 6 % 24 5% 6 Y 1 — 7 %
HONEYWELL : 8 4% 6 2 5 2 9 2% 8 2 36 13 3 v 2 Y% 5 %
IBM 39 9% 26 3% 63 20% 67 14% 28 8% 223 56% 21 7Y% 14 4% 35 12%
IcL 26 4% 27 2% 13 1% 22 2% 10 2% 98 13 15 4 10 2 25 6
NCR 4 % 6 1 8 Y% 17 % 10 Ve 45 3% 10 1% 9 1 19 2%
UNIVAC - - - — 4 2% 1 — — . — 5 2% 4 1 - — 4 %
MISCELLANEOUS no% 4 — M Vo 4 Y 3 — 33 2 |
TOTAL 103 27% 82 14%h 126 34% 162 26 82 15% 555118%2 70 18 40 8% 110 26%

puter sales organisation here, although, of course, it has
links with ICL, the British company, formerly through the
1500 computer and latterly by way of mergers through the
English Electric System 4 computers. There has been one
sale of a Spectra 70/25 with a Lector reader to a grocery
warehousing organisation in Wellington, New Zealand.,

In general, the term “computer companies” means the
American companies plus ICL, the British company. The
Japanese do not yet have computer sales organisations here
and, so-far as larger computer sales are concerned, might,
with the exception of Fujitsu, be inhibited from selling here
by their links with American companies. Thus the first Jap-
anese machines to appear in this market could well be visi-
ble record computers, although Fujitsu, by its advertising
campaign depicting racehorses and the Facom computer, is
obviously aiming for one very large contract—an on-line sys-
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bourne, these two installations being distant from the head
office base.

Hewlett-Packard are more recent arrivals on the Austra-
lian scene and can be expected to provide competition at
the smaller end of Digital Equipment’s range of machines.

In fact, 1968 has seen considerable expansion in the
range of “tinies” available. The Elbit has arrived from Is-
rael, Varian now has its own offices here and the Interdata
is being sold by Dataprint. Among visible record computers,
besides the well-known names of Burroughs, Friden and
Litton Industries (through the Monroe 1210), the new-
comer is Nixdorf from Germany, which has formed a com-
pany on a 50/50 basis with an Australian company and
which has already notched up orders for 50 machines.

So far as analogs are concerned the story belongs almost
wholly to Electronic Associates, who have captured certain-

DATAMATION



ly 80% of the market and possibly as much as 90%. This is
an area where the Japanese have begun to sell and Toshiba
is the company involved.

Moving on now to the tables which accompany this arti-
cle, questionnaires were sent out to all companies in Austra-
lia and New Zealand known to have computers installed or
on order and there was approximately 70% response. The
forms sent out were comprehensive including questions as
to capital or rental value of computers. Where forms were
not received it was possible to cross-check with all the Aus-
tralian machine houses mentioned in the tables except one
—IBM—whose internatignal policy precludes the Australian
company from taking part in thé monthly census on com-
puters carried out by the magazine “Datg Trend.” The in-
formation obtained from the manufacturers was type of
computer, location, and date of installation. Because of the
difficulty in obtaining full figures from New Zealand, a full
analysis was not carried out and the majority of tables refer
to the Australian position only.

market groups

So far as grouping computers into different markets is
concerned, the following subdivision was made:

A. Capital value less than $99,999 or rental values less than
$2,499;

B. Capital values between $100,000 and $299,999 or rent-
als between $2,500 and $7,999;

C. Capital values between $300,000 and $599,999 or rent-
als between $8,000 and $16,999; and

D. Capital values greater than $600,000 or rentals greater
than $17,000.

The figures given are in Australian dollars (Aus. $1.00 =

U.S. $1.12), but might be read as United States dollars,

since importation charges will in some cases have been in-

cluded in values. Where total value of the market has been

calculated rentals have been multiplied by a factor of 40.

In tables A and B percentage share of the market has not
been included for machines with capital value less than
$99,999 since to be meaningful this section should be fur-
ther sub-divided and the survey area extended to include
visible record comvuters. The main entries in this section
are in respect of Digital Equipment’s PDP-8 series, IBM
1130 and 1620, ICL’s franchise for the Univac 1004, NCR’s
500, and the Monrobot XI under the heading of miscella-
neous..

In only one area of the Australasian market is IBM the
outstanding performer it claims to be in the rest of the
world. This is in New Zealand where it has the whole of the
market over $600,000 and the greater part of the next valu-
able portion of the market. In large computers this is by
virtue of its sale of 6 360/40’s to Databank, the computer
bureau organisationformed to provide a nationwide service
for several New Zealand banks.

With regard to the type of business analysis for Australia,
perhaps the most important factor hidden in these figures is
that to a large extent federal government computing is in
the hands of CDC and Honeywell. CDC have the largest
single contract with 13 computers in the bureau of Census
and Statistics ranging from CDC 3200’s in the smaller state
capitals to a CDC 3600 and two CDC 3300’s in the federal
state capital. Honeywell has the larger share in the defence
departments with twin computers in Defence itself and in
Army, Navy and Air Force.

on the move

In addition, CDC has moved out of the government,
education and research area and captured the largest com-
mercial order for 4 CDC 3300’s from BHP, which is the
largest Australian company and which has been constantly
in the news recently for its oil exploration partnership with
(Continued on page 108)
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COMPUTERS INSTALLED AT 30th JUNE
BY CAPITAL VALUE

TOTAL A B % C % D %
BURROUGHS 11 1 9 5 1 1
cbc 29 2 4 2 [ 7 17 32
DIGITAL 51 49 1 1 1 2
GE 24 2 12 ] 9 10 1 2
HONEYWELL 36 20 10 9 10 7 13
IBM 223 49 105 54 50 60 19 35
ICL 98 63 24 13 ) 7 5 9
NCR 45 35 7 4 -3 4
UNIVAC 5 1 4 7
MISC, 33 22 11 [
TOTAL 555 224 192 100 85 100 54 100
COMPUTERS ON ORDER AT 30th JUNE
TOTAL A B % C % D %
BURROUGHS 5 . 3 6 2 9
cbC 2 2 4
DIGITAL 7 4 ’ 1 5 2 17
GE . 7 7 13 )
HQONEY WELL 5 5 10
IBM 35 4 13 25 13 59 5 41
IcL 23 4 14 27 4 18 3 25
NCR 19 9 8 15 2 9 17
UNIVAC 4 2 2 '
MISC. 1 1
TOTAL 110 24 52 100 22 100 12 100
COMPUTERS INSTALLED BY STATE
AUST NZ
NSW VIC QLD SA WA TAS TOTAL TOTAL
BURROUGHS 6 4 1 11 7
CcDC 9 11 1 6 1 1 29 1
DIGITAL 24 17 4 1 5 51
GE 13 10 1 24
HONEYWELL 28 7 1 36
IBM 118 62 14 19 8 2 223 54
ICL 36 35 16 3 2 [} 98 28
NCR 21 13 4 5 1 1 45 13
UNIVAC 3 2 5 .
MISC. 15 13 2 1 2 33 1
TOTAL 273 172 40 38 20 12 555 104
COMPUTERS ON ORDER :
) AUST NZ
NSW VIC QLD SA WA TAS TOTAL TOTAL
" BURROUGHS 1 3 1 5
cDC 2 2
DIGITAL 2 3 2 7
GE 3 4 7
HONEYWELL 3 2 y 5
IBM 18 14 2 1 35 18
ICL 7 13 2 2 1 25 7
NCR 11 3 3 1 1 19 2
UNIVAC 3 1 4
MISC. 1 1
TOTAL 47 42 8 7 4 2 110 27
ANALYSIS OF COMPUTERS INSTALLED BY TYPE OF BUSINESS
AND MANUFACTURER
TOTAL O 1 2 3 4 5 6 7 8 9
BURROUGHS 11 2 1 1 2 1 2 2
CDC 29 20 9
DIGITAL 51 2 34 3 6 6
GE 24 2 7 3 2 2 6 2
HONEYWELL 36 17 5 2 2 5 1 4
IBM 223 41 27 26 12 2 16 32 29 16 22
ICL 98 11 8 10 8 3 5 13 22 13 5
NCR 45 14 2 5 2 3 2 4 9 1 3
UNIVAC 5 1 4
MISC. 33 1 9 5 2 1 7 3 5
TOTAL 555 111 94 58 27 12 25 56 81 42 49
TYPE OF BUSINESS
0 Government or State
1 Education and Research
2 Finance and Professional
3 Farming and Forestry
4 Building and Construction
5 Chemicals
6 Mining, Metals and Motor Cars
7 Manufacturing and Distribution
8 Household
@ . Services ¢
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Isyour EDP system in real time? Or

_ goingintoit? Don'tbugthe main frame
- . byusing core space for a communica--
. tions job it wasn't designed to do:

The Sanders SANDAC* 200 is a
Programmable Communications Pro-
- cessor. That's exactly what it was de-
signedtobe. - ‘

A SANDAC 200 lets you start with
what you need now. You can add | /O
channels as required. Up to 2586, 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.

. CIRCLE 58 ON READER CARD

cates

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'llend up with a more efficient data
communications system. ‘

For information, contact Marketing
Manager, Data Communications
Systems Group, Sanders Associates,

Inc.Daniel Webster
SA| A

Highway South, Nashua,
New Hampshire 03060. -
SANDERS

Or telephone (603)
885-4554.

*TM Sanders Associates, Inc.
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You'd be hard put to find a loca-
tion too remote for the Sanders
620" Data Display System. The unit
contains all the hardware needed
to operate the display. It links
directly to a computer through a
data set. -

You can spread 780 characters
over any of 2,688 locations on a
horizontal screen..Or over 2,080
locations on a vertical screen. And
Memory Save—exclusive with
Sanders—lets you display up to
50% more data in nearly all formats

oY

than other systems having equal
capacities.

Want hard copy? All it takes is "

an optional circuit module in the
cabinet and a teletypewriter.
Another option—format mode—
permits a combination of both
fixed and variable data fields.

The 620 system is totally compat- -
ible with the multi-station 720"

System, which permits up to twelve
displays per control unit. And
there’'s a Sanders interface unit
to link 620 and 720 Data Display

s

Systems to a System/360. -
Whatever your data handling
requirement—from microimage re-
trieval to a complete data manage-
ment system—consider Sanders as
your single source. Call any of our
sales offices across the country, or
write: Marketing Manager, Data
Systems Division, Sanders As-

sociates, Inc., Daniel
Webster Highway S..|SA A
SANDERS|

Nashua, New Hamp-
ASSOCIATES.INC.

shire 03060. Or call:
(603) 885-4220.

*TM Sanders Associates, Inc.
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Your thnrd generatlon computer 1S
still held back by first-generation input.
- One look in your: keypunch room will

_confirm that. It takes time to punch
cards, verify them and convert to mag-

netic tape.. And good keypunch oper-

ators are harder and harder to find.

The new Sanders System 6000;‘

~ Display Data Recorder can help bring
~.computer input out of the keypunch
-.room. And get data into your computer
faster and at less cost. How? It's simple.
- “The screen of the System 6000 Re-

corder is formatted to show a replica of

the source..document. The operator

merely fills in the blanks on the screen
using a typewriter-style keyboard. She .
can verify the data instantly and transfer. . (
itto computer tape automatically. Before -
- recording she can verify and correct er-
. rors by backspacing, msertmg, deletmg

or overtyping data.

put from as many as twelve units can'be

,automatically merged on a single tape

 CIRCLE 60 ON READER CARD =

Formats are loaded convemenﬂy
from a replaceable magnetic-tape cas-
" sette. And the System 6000 Recorder:
can display up to 1,024 character rec- -
~ords. Compare that to 80 in a punched
~card, or 160 in key/tape devices. Out-

‘ers Associates, Inc.,
‘DanlelWebster H|gh-,
_way South; Nashua,

(603)885-4220.

reel No tape pooling necessary S
It's a proven fact. Just about any- L

one with basic typing skill can become

qualified on System 6000 Recorder after

~only.10 minutes’ instruction. Crack your . L
“computer’s input barrier. .
- Call.your nearest Sanders sales office or.

It's: simple.

contact: Marketing Manager Data Sys-

tems Division, Sand- . T
sAlA]
. - [SANDERS

New Hampshlre
03060. Or call

MM Sanders Assocrates Inc.
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Unrivaled flexibility is the secret. It
gives the Sanders Advanced Data Dis-
play System/900 the ability to meet
nearly every display system need.

ADDS*/900 System interacts with
analog, digital and operator input. In-
formation is processed and formatted,
then presented  visually on up to 12
displays.

ADDS/900 Systemfeaturesalarger
variety of display sizes and speeds than
any other comparable system available
today. High-speed vector, position and

character function generators permit un-
rivaled density of displayed graphics and
alphanumerics. ADDS/900 System of-
fers rotation and translation of data, and
exclusive graphic overlay on TV or radar
video data. Data entry devices having a
common interface for standard I/O data
transfer include Photopen® trackball,
joystick, keyboard, data tablet, and
cursor control.

Sanders ADDS/900 System can
solve your most demanding display
problem. We've got the hardware, inter-

faces and software support. On the
shelf. Whatever your data handling re-
guirement—from microimage retrieval
to a complete data management system
—consider Sandersasyoursingle source.
Write: Marketing Manager, Informatio
Systems Group,

gtaer;,d e|rnsc.,)A\SII)SaOn(%:a-I SA A
SANDERS

Webster Highway
South,Nashua,N.H.
ASSOCIATES, INC.
*TM, Sanders Associates, Inc.

03060. Or call:
(603) 885-3563.
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Sanders announces the
MEMCARD* System...acomplete
core-memory system on a single,
plug-in card. Capacity is an ex-
pandable 1,024 words x 8-bits.

The MEMCARD System has
read/write circuitry, address and
data registers, 0-50°C tem-

_perature compensation and POP
(Power On/Off Protection). The

cycle time is 1.5 microseconds.

MEMCARD units fit your
design requirements, reduce
wiring and assembly, and
drastically cut MTTR.

At a “bargain-bit” price of
only $650 per card in lots of 100,
the MEMCARD System is more
than a bit of a bargain. Sanders
provides fast delivery.

.
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*TM Sanders Associates, Inc.

Even on large quantity orders.
For information and prices
onotherquantitiesand capacities,

Department, Sanders
Associates, Inc., Nashua,

write Memory Products
N.H. 03060. Or call

(603) 885-4412.

SANDERS
ABSOCIATES, INC.
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Esso in the Bass Strait, which separates Tasmania from the
mainland of Australia. However, BHP is basically the larg-
est Australian company through steel production and it is
for this, not oil, that the computers have been purchased.
This sale was made after 30th June and is not included in
the tables.

Whilst mentioning this period since 30th June the other
notable orders in this period have gone to ICL in the educa-
tion field with the sale of 6 1900 series computers to Insti-
tutes of Technology in Victoria and a large 1904A system to
the Institute of Technology in New South Wales; and to
Burroughs in replacing a 360/40 and a 360/20 at Ford Mo-
tor Company with a B3500 and a B2500 by reason of bet-
ter multi-programming facilities—a changeover assisted by
the fact that the majority of programs were already written
in coBoL. Lower down the scale of prices NCR has steadily
been selling Century compuiters, their most notable sale
being two Century 200’s and 36 time-sharing terminals to
Thomas Nationwide Transport.

‘When carrying out a suivey of this type, one of the re-
quests most frequently made is that some total value should
be put on the market. Because the figures for New Zealand
have not been cross-checked, no attempt has been made to
give a total value for that country, but so far as Australia is
concerned the original undiscounted capital value of the
555 computers installed at 30th June, 1968, was around

-$120 million and the current annual rate of the market is
around $30 million. ‘

Within these figures four companies which have already
achiieved sales in excess of $10 million are IBM, CDC, ICL
and Honeywell with IBM having sold more than the other
three companies combined. It must also be said that ICL’s
figures include considerable sales of Univac 1004’s.

With regard to individual performances of companies,
with the exception of Digital Equipment and NCR all com-
panies have suffered a decliné in sales after an initial push
in earlier years. IBM’s decline is from a dominant peak of
$20 million in 1966 to a current level of perhaps two thirds
of this, which is still a very high level of sales for the Austra-
lian market. With many companies firmly established in the
main selling area, it does seem doubtful that IBM will re-
turn to their former level for several years and then as less
than the 50% of the total market they held in the past.

ICL had its low in 1966 and is now firmly back in the
picture with an increased share of the current market and
orders steadily being added. As mentioned previously, CDC
and Burroughs have also had large orders after the end of
the survey and have, therefore, begun to move upwards
again. Univac has not Been in the market continuously over
the period under consideration, but has recently—with the
introduction of the 9000 series—optimistically opened an
office in Melbourne.

Honeywell and General Electric are the two companies
currently at low points. Both, however, have a good base of
machines already installed and should show a resurgence in
1969. Honeywell has just moved into new headquarters and
promises to be selling Keytape hard during 1969, whilst for
General Electric 1968 was the year of introduction of its
time-sharing service in Sydney.

It will be interesting to see what changes in status there
are among the “contenders” when next year’s survey is car-
ried out. Important note: The tables accompanying this ar-
ticle do not take account of any machines installed on man-
ufacturers’ own premises for service bureau or training pur-
poses. There is a further $16 million worth of machines
employed here, 42 computers being installed and another 5
on order. . u

108

4 A
YOU CAN

~ INGREASE YOUR

EDP PRODUGTIVITY
207

- WITROUT

RAISING GOSTS

Let TRILOG show you how:

Your data processing organization is a
big investment. EDP technology is liter-
ally exploding with new developments.
Have you been so busy ‘‘getting the job
done’’ that you haven’t been able to
realize the benefits of these tech-
nological advances? Skyrocketing costs
demand that your organization use the
best tools available.

TRILOG can help you keep your costs
down while significantly increasing your
productivity. TRILOG is a full service
data processing organization equipped
to solve your most complex EDP prob-
lems. Just like we're successfully doing
for many other major corporations
throughout the country.

‘these TRILOG services can significantly
increase your EDP productivity:

[1 APPLICATION SYSTEMS,
DESIGN & PROGRAMMING

] SOFTWARE DEVELOPMENT
] EDUCATION AND TRAINING
[J CONSULTING

[J MANAGEMENT SUPPORT
SERVICES

[ DATA CENTER SERVICES

For More Important Facts About Trilog Services,
Write For New Capabilities Brochure Today.
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ASCHER OPLER: 1916 - 1969

At the last Fall ]omt Computer Conference
Ascher Opler moderated a session on “Trends in
Computer Programming.” After two papers had
been given, Opler looked up and asked where

the third speaker, Dr. M. Newey, was. No one knew (it

turned out Newey had been taken ill), so Opler proceeded
to give a brilliant, extemporaneous discussion of the paper—
its substance, the important points, its strengths and weak-
nesses. After a thorough dissertation, the audience sat si-
lent, somewhat stunned, until Martin Hopkins, a former
Computer Usage Co. colleague of Opler’s, shot his hand up,
and said, “I'm preparing a paper for the Spring Joint. Would
you mind delivering it for me?”

“The great ability to communicate his special knowledge
and experience to other people, and to listen and learn” was
perhaps above all the major attribute of Mr. Opler, a pre-
eminent pioneer and continuing contributor to the comput-
er industry. That is, if you could get away w1th listing one
thing,.

Opler, who died Feb. 24 at the age of 52, left a long list

“of professional. and personal activities and contributions
that will take a scholarly work to examine. After speaking
to several colleagues who knew Opler during his 20 years of
involvement with the industry, it’s clear that no one label,
like software expert, adequately describes this multi-faceted
and very colorful personality.

Contributions in the concepts of list processing, informa-
tion retrieval, compilers, compiler-compilers, translation,
etc., do not belie the interests of Mr. Opler, who just before
his death (with a terminal at home on-line to a 360/67)
was developing a conversational system for psychiatry, toy-
ing with the design problems of the circular home he was
building, working on improving a programmer aptitude test,
and researching the possibility of valid computer-aided pre-
dictions in the mutual fund area. He hadalso been actively
alerting the industry and the press about his concern that
Wall Street, with its millions available to new computer
busmesses was drawing too many brrght young people

“away from what they ought to be doing.”

If that isn’t enough to verify that Opler wasn’t a myopic
introverted programming specialist, note how, in his single
days, he went about studying the computer operations of
several dating bureaus—through the adventures of “first-
hand” experience. (We recall him noting that one dating
bureau sent him only one name, and the only thing Opler
says he had in common with his date was age. )

All that was in some of his spare.time. As “wise man in
residence” under Dr. Arthur Anderson, director of IBM’s
Thomas Watson Research Laboratories in Yorktown

- Heights, N.Y., Opler was helping to evaluate and plan new
projects, one of which was a possible 20-volume reference
work on programming.

Opler had been at his IBM post only 18 months, al-

.though he had consulted for IBM on and off since the early
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’60’s. He was most known as a major ﬁgure in the select
pool of programming talent that had built Computer Usage
Co., one of the oldest software firms in the field.

But his career didn’t start there. Opler, like many of his
contemporaries, entered computing through the back door.
Having graduated from Wayne State University in 1944
with a degree in chemical engineering, he served a short
stint as a chemist with a food processor that was most con-
ceined with dehydrating onion soup for the war effort. (He
often chuckled about this auspicious beginning.) In 1947,
he went on to become a research chemist and physicist at
Dow Chemical Co.’s Western Division Physics Laboratory.
It was here that he discovered “computing déevices,” which
then amounted to analog computers and punched card
equipment. (Opler even built his own analog at home in
’48.)

Working with this equipment, he became the first to de-
velop digital techniques for spectrophotometry, heat trans-
fer, color matching, optics, etc. He also developed a ma-
chine technique for utilizing the Monte-Carlo method.

While doing pioneering work in multi-component infra-
red analysis, Opler found desk calculators could not solve
the equations he had derived. At this point, early in the
’50’s, Opler was inadvertently introduced to an IBM sales-
man who was trying to clinch the sale of a business data
processing system by adding that the company could also
use it to solve engineering problems. Opler wasn’t im-
pressed, claiming he didn’t need another “adding machine.”
But that night he was struck by the possibilities of the IBM
digital computer, and first thing in the morning he was “on
the phone passing along his equations to the salesman,”
according to a 1953 biography in Control Engineering
magazine.

In 1952, showing what was a life-long concern for keep-
ing researchers from “re-inventing the wheel,” Opler devel-
oped a scheme for programming a computer to search
chemical compounds; with this a chemist could quickly de-
termine if a new compound had been discovered or locate a
compound with specified chemical structure properties. His
work is said to have encouraged the Patent Office to pro- °
ceed with a program to mechanize patent searching. It also
led Opler further into information retrieval work, with col-
leagues T. R. Norton and Norma Baird, carrying into the
’60’s.

Also during that period, Opler became interested in the
problem of linear programming and wrote several programs
designed to find “minimax” strategies for economic games
and worked on logical programming for maximizing plant
output.

It was rather ironical that Opler, who with Ted Norton
was credited with introducing computing into the chemical
industry, ultimately left Dow because the firm disagreed
with Opler’s emphasis on the importance of computing in
order to stay ahead in the chemical field.

DATAMATION




Thus, in 1958, Opler, who had come to New York to be
Dow’s consultant for data processing, looked elsewhere for
a job. Always looking for leeway to do new projects, Opler

. chose to go to a growing young software house, Computer
Usage Co., rather than IBM. Working with a now-well-
known programming group that managed to stay together

for about a decade, Opler is credited with directing a num- .

ber of new developments that set the pace for software as a
science and for the industry.

Computer Usage became the first outside firm to be con-
tracted by a manufacturer for software work—because,
we're told, Opler told a Honeywell executive that the hard-
ware on the vacuum-tube D-1000 computer was beautiful,
but the software was just plain “bad.” The stunned execu-
tive came back to CUC with a challenge and a contract to
improve that situation. Thus, TooL, an algebraic compiler
that was very similar to rorTRAN, was developed for the H-
800.

All of Opler’s programming efforts weren’t so successful.
Warren King, ex-CUCer now with IBM, recalls the H-800
didn’t have a program to rewind its tapes, necessary in
checking out the TooL compiler. Ascher wrote a little four-
instruction program in octal, thiee of which were wrong,
causing the tape to both rewind and unload its data.

Also early in the ’60’s, Opler directed a CUC-IBM proj-
ect, TuUMULT, which was aimed at investigating the techni-
cal and economic feasibility of translating machine lan-
guage from one computer to another (the IBM 705 to the
IBM 7074). The resulting data stands as a major reference
work on the topic. In 1961, Opler, always concerned with
the burgeoning demands for program production and the
shortage of programmers, developed a compiler-compiler,
which is still in some use today. This concept is still much in
its infancy.

In 1964, Computer Usage was contracted by IBM, its
major customer by then, to develop a batch operating sys-
tem and other systems software for the Federal Aviation
Agency’s IBM 9020 system, which was in effect the 360/
50. As a result of this and subsequent work with the 360

systems, CUC was the foremost non-IBM authority on Sys-

tem/360 software, producing one of the early books on it,
‘Programming the IBM System/360, edited by Ascher Op-
ler.

The bustling Opler also had a great interest in program-
mer education, having worked on CUC’s programmer apti-
tude test, and very little faith in the proliferating program-
mer schools and home-study courses. In 1965, he moved
over from CUC vice president to become director of a new
venture, Computer Usage Education, which was to develop
a home-stidy course for System/360 programming. While
it was called the best such course ever developed in the
field, it was ill-fated at CUC; which could not settle on an
effective profitable way to market it and has since then
licensed its use to McGraw-Hill.

Distressed by this failure and feeling out of the main-
stream of activity, Opler resigned from CUC in 1967, after
10 years, and subsequently went to IBM to do what he
liked best, brainstorming. Dr. Arthur Anderson, under
whom Opler worked, noted that he “relied a great deal” on
Opler in the evaluation and selection of projects. Within 18
months, he said, Opler, an extremely friendly man, had
come to know more programming people and their talents
company-wide than anyone else in IBM. We are also told
by others that Anderson, Opler, and other research directors
were making a great effort to redirect the laboratories’ re-
search efforts, one result being the strengthening of com-
puter sciences and computer systems research.

In the embryonic stage was a plan to develop, as noted, a
comprehensive 20-volume series on programming, aimed at
avoiding the “re-invention of the wheel” (showing Opler’s
hand again) by providing the field with one reference
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source on all developments and research efforts to date.
Opler used more than 25 different computers in his ca-
reer; ranging from the IBM 650 and 700 series, the Univac
1103, Raytheon 250, Burroughs 205, and Bendix G-15 to
the 360’s. He produced more than 60 papers, articles,
books, manuals, and chapters of books—besides giving
countless speeches around the world. He was an associate
editor for the Journal of the Association for Computing Ma-
chinery and a contributing editor to DaTamarion. While
many of his writings detailed' some of the work noted above,
a great many more theorized and summarized the problems
of the past and the solutions needed for the future. In a Jan.
1967 DaTaMaTION article, “Fourth Generation Software,”
he succinctly described what is rapidly becoming a para-

‘mount concept in the field, “frmware” (his word), hard-

ware implementation of software functions.

Opler was also a significant influence in the build-up of
the IBM user group SHARE, having been one of the first
members of the sHARE 709 Data Processing Packaging Sub-
committee. The Association for Computing Machinery re-
ceived miich of his time, since he variously served, among
other things, as vice president and council member. He also
was active in organizing conferences for both the Interna-
tional and American Federation of Information Processing
Societies. '

As early as 1953 Opler began teaching about computing,
giving a course on “Engineering Applications of Digital
Computers,” at the University of California Extension Divi-
sion, 1953-55. He also gave lectures and courses at IBM
Systems Research Institute in 1960, the last, iri 1968, being
on Software Design. »

The productive Opler also consulted for several govern-
ment agencies on specialized programs, for the Office of Doc-
umentation and the Division of Chemical Technology of the
National Academy of Sciences, the American Chemical So-
ciety, and for the planning session for the information re-
trieval project Intrex at MIT.

All this was in keeping with his talent as “communica-
tor,” and cohorts will say that “he was able to talk to both
university people and people from the worlds of insurance,
banking, manufacturlng—never dismissing any problem as
irrelevant or minor.” This may sound overgenerous, but as a
neophyte reporter who heard Opler’s technical talks and
was counseled by him on “what it was all about,” his ability

-as a computer professional to communicate on all levels is

rare.

Opler’s wife, Tamar, is a fine example of his ability to
explain difficult concepts clearly and briefly. Within the 13
months of their marriage, Mrs. Opler, an advertising copy
writer and English teacher, developed an impressive work-
ing knowledge of computing technology. \

“If Ascher Opler had one major weakrdess,” said col-
league and friend Martin Hopkins (now with IBM), “it
was that he had too much fun—and too much judgment to
become obsessed with any one part of life, if that’s a weak-
ness.” The very restless Opler was constantly looking for a
new project, although it was seldom that he and his cohorts
didn’t finish what was started.

His spare time was spent with a multitude of outside
interests, as well. He had developed a scholarly knowledge
of classical music (“Seldom was there a composer, move-
ment, conductor that he could not identify—and describe”).
His summer home and New York apartment contained an
éxtensive collection of modern art. He was an avid amateur
photographer, studied psychiatry, directed amateur plays,
and had taken up architecture as a result of the home (with
a hyperbolic paraboloid roof) he was building. There were -
other things on the list to be studied—Hebrew, for example,
because of plans to go to Israel for a year or so.

And not the least of Opler’s interests were people. He

. also loved a party. 3 |
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DYNET—
A DYNAMIC
NETWORK

continuous supervision

PLANNING TECHNIQUE

by A. M. BECKER

Network technique renders valuable service
both in planning and when applied to project
progress control. Electronic data processing can-
not, however, be applied successfully to network
management technique unless due attention is given to the
problem of data acquisition and the clear presentation of
the results to be yielded by the computer. The following
method differentiates between planning and supervision
cycles. During the planning cycles the network is drawn up,
evaluated by the computer, and corrected until all those
concerned with the execution of the project are convinced
that the plan is practicable.

On completion of the basic planning of a project sequence,
the execution of a project is supervised in a series of cycles.
At the beginning of a supervision cycle the project leader
receives data from the computer with which he follows the
project execution during the supervision period. The dead-
line events are entered in check forms and returned to the
computer center on revision day. The computer determines
the new deadline situation, points out any delays and at
the same time supplies the data for the next supervision
cycle: The continuous supervision of the execution of proj-
ect makes it possible to determme the progress reached in
the project at any time.

The customary network techmques are suitable for plan-

April 1969

ning the execution of projects but frequently unsatisfactory
for supervising their progress. Occasional corrections to the
network do indeed give indirect information on the position

Mr. Bécker is head of the sta-
tistics and OR section of Sulzer
Brothers Ltd., Winterthur, Swit-
zerland. He has a BSC in indus-
trial and management engi-
neering from the Technion
High School, Haifa, Israel. This
article is based on the techni-
cal handbook for the DYNET
system. ’
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DYNET . . .

of the projects but usually no *systematic registration and
evaluation of the progress of the project. The conventional
evaluation programs only produce time schedules for the
complete running times of the projects. Long-concluded ac-
tivities and those to be performed only in the distant future
are treated in the same manner as present activities.

The persons responsible are therefore obliged to extract
the present values from a multiplicity of superfluous fig-
ures. Experience shows that as a result the project leaders
tend to make only very slight revisions to the network and
only when the plan has obviously deviated from reality.
This means, however, that the times best suited for correc-
tive measures are too often passed by. Lack of clarity in the
description of the results is a further unwelcome feature of
the conventional techniques. Moreover, the results must be
laboriously entered by hand into the networks or bar charts
(Gantt charts).

The following tasks are designed to surmount the clumsi-
ness of conventional procedures:

1. Drawing up a clearly defined management and infor-
mation system, which taxes the project leader and his
staff minimally, yet forcibly leads to systematic prog-
ress control of the project.

2. Periodically, providing feedback from the centers en-
gaged in the execution of the project on its progress
with a minimum of work on the part of the partici-
pants, the computer center and the data processing
system. ‘

Fig. 1 Diagram of planning and supervision cycles.

p or Carrecllonsl

=
|Baslcal Planlm? D Bar Chart

PLANNING CYCLE

COMPUTER

3. 'Detecting schedule delays early enough to take ac-
tion.

4. Summarizing actual-desired comparison of the prog-
ress of the project, which can be asked for at any
time.
Assuring minimal “production” of “paper.”
Producing graphs in place of numerical tables.
Establishing maximum flexibility of the system.
Assuring feasibility of reconstructing the develop-
ment of the netiork.

9. Providing simple handling of the input data, to avoid

sources of error.

The concept and the computer program developed for
this purpose is called Dynamic Network Planning Tech-
nique (DYNET).

® e ut

concept of project planning/supervision

Fig. 1 is a diagram showing the concept of the Dynamic
Network Planning Technique—the interplay between the
project leader, the leaders of the executive centers partici-
pating, and the computer. There are basically two informa-
tion cycles: planning and supervision.

A planning cycle consists of the following stages:

The project leader clarifies which persons are to be
responsible for the execution of the project.

2. The project leader and the persons responsible draw
up a fundamental plan. The individual activities to
be performed must be determined, their sequence de-
cided and the running time estimated.

3. Drawing up a network.

4. The information contained in the network is retained

(Continued on page 119)
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Is he for you or against you?

Time, the world’s most valuable commodity, is
being made to work for users of Planning Research
Corporation’s automated Management Informa-
tion Systems. The payoff is increased profits result-
ing from the availability of immediate, sifted, and
analyzed information essential to the conduct of
your business in a competitive market. We distin-
guish this information from the raw data that
formerly took days or weeks of processing to be
of use in decision-making. Information is now
available in hours or minutes, and not buried in
voluminous tab runs. You can manage with it.
When we structure a Management Information
System, we examine the total environment of your
business. We begin by defining the objectives you
want to achieve. We survey your organization and
define its information needs.We define both the
economic implications and the technical specifica-
tions of the system, and we design and optimize
the system to respond to the people who use it.
We select and procure the most effective hardware

A N

CHRONOS—GOD OF TIME

(we make no hardware of our own). We select or
create the software. We train your operations per-
sonnel. More important, we train your users. This
total approach ensures that the system embraces
its environment, interacts successfully with its
people, and works with maximum effectiveness.

Planning Research is a unique group of profes-
sionals. In addition to the computer sciences,
disciplines include economics, business adminis-
tration, behavioral psychology, most branches of
engineering, the classical sciences, and mathe-
matics. These disciplines, representing forty
areas of knowledge, are skillfully blended on
project teams to form the most powerful analytic
tool yet developed for the solution of computer
problems.

To find out how a Planning Research Manage-
ment Information System can let you manage
information for your benefit, contact Mr. J. N,
Graham, Jr., Vice President and General Man-
ager, Computer Systems Division.

PLANNING RESEARCH CORPORATION

Home office: 1100 Glendon Avenue, Los Angeles, California 90024

An Equal Opportunity Employer. Candidates are invited to write to the Administrator for Professional Staffing.
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.er manufacturer’s tape. Scout’s honor.

[hen gently run your finger along the Memorex Corporation, Memorex Park,

{ds, guides, and cleaner. Notice how Santa Clara, California 95050.
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is actually delivering
computerdisplays.

And no other manufacturer
of small low-cost remote graphic
terminals can make
that statement.

Write Computer Displays, Inc., 223 Crescent Street, Waltham, Mass. 02154, or call (617) 889-0480 and ask for Ards.
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DYNET . . .

in a form and transferred to the computer for evalua-’

tion.

5. The project leader and the responsible persons re-
ceive the results of the network evaluation and a bar
chart for the complete running time of the project.

6. The results of the network evaluation are checked by

the project leader and the responsible persons. They .

determine, for example, that the final deadline calcu-
lated by the computer satisfies the customer’s re-
quirements and the centers performing the work are
not overloaded.

7. If necessary, the network is corrected and a revised
form of it given to the computer for evaluation. This
is repeated until the customer accepts the final dead-
line and all those participating are convinced that the
plan is capable of being realized.

This concludes the fundamental planning, which is fol-

lowed by the supervision cycles sequence: ‘

The project is continually supervised in a series of super-
vision cycles, the duration' of which—revision periods—is
laid down by the project leader according to his judgment.
The workflow in such a supervision cycle is divided into
three steps:

1. At the beginning of the revision period the project
leader requests for himself and for the responsible
persons engaged on the project the so-called check
forms to be produced by the computer, and states a
target date. The target date fixes the latest day by
which the following revision period should be com-
pleted. The check form gives information on the ac-
tual position of the project attained on the revision
date and on the activities to be recommenced, con-
tinued or terminated during the coming revision pe-
riod. The project leader’s check form contains all the
current information for the desired period of time,
while the responsible persons receive only a portion
of the check form with information from their own
respective field. In addition, the project leader and
the responsible persons each receive together with
the check form a revised and brought-up-to-date bar
chart. The bar charts of the responsible persons con-
tain only those activities which lie within the revi-
sion period commenced and lie in the responsible per-
sons’ domain. :

2. During the supervision period.the check form draws
the project leader’s attention to the activities on
which the further progress of the project depends at
the moment. The check form also poses questions re-
garding the actual beginning or final date of these
activities. The project leader transcribes by handwrit-
ing the actual data ascertained by himself and the

responsible persons into his check form. If the esti-

mated duration of an activity needs to be corrected,
the project leader likewise notes the re-estimated du-
ration on his check form.

3. At the end of the supervision period the project lead-
er determines the target date of the following super-
vision cycle and has the computer evaluate his com-
pleted check form. The computer determines the new
actual position reached by the project, draws the con-
sequences therefrom and, if necessary, corrects the
deadline forecasts. The computer also provides the
supervision data for the next supervision cycle.

If the events make an immediate revision appear urgent,
the project leader need not wait for the target date of the
current supervision cycle. He can request the new check
form at any time. For this purpose, the old check form must
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be completed and returned to the computer center with a
statement of the time limits of the new supervision peri-
od.

We shall illustrate the application of DYNET by a fictitious
example. This example is a reliable guide for filling out the
forms and interpreting the computer results. However, it
describes only one possible method of proceeding with re-
gard to the collaboration between the customer or manager,
the project leader and the other responsible persons.

The customer decides to place an order. A project leader
is appointed to supervise the work parts of the project and
which persons are to participate in the execution of the
project. He then consults with the responsible persons and

- with their help draws up a rough division of the activities to

be performed.

The project leader draws up a network from the rough
planning, working from the facts supplied by the respon-
sible persons on the activities falling within their domain.
The duration of the individual activities is estimated and
entered into the network. The project is also given a num-
ber (the example has No. 1706). The data in the square
boxes in the network are milestones, and the computer must
constantly check that these are adhered to.

The only preparatory work required for evaluating the
network by the computer is the completion of three input
forms: the address list, the activities list and the application
form. . . '

The address list must contain the names of all the respon-
sible persons engaged in the project, with details of the |
department number, the telephone number, and a code
number to be assigned by the project leader. If an outside
firm is participating, its name appears in the column Out-
side Firm. The address list for each project is only compiled
once; alterations which arise in the course of the project
execution are entered into the list afterwards.

Each activity listed in the network is given a line in the
activity list. The activity list has the following columns:

Beginning event—numbering between 1 and 9998.

Final event—numbering between 1 and 9998.

Job description—24 alpha numeric characters.

Duration—indication in days or weeks (only round fig-
ures and only the same measuring unit for all the durations
should be used).

Code—indicating the code of the person responsible for
the respective activity according to the address list.

Milestone—deadlines can be fixed for important events
(e.g., for concluding the project or for specific project
phases) and entered into the column Milestone. If a mile-
stone cannot be kept to, this is indicated by a special mile-
stone analysis.

The list of activities is only compiled once for each proj-
ect and transcribed to magnetic tape. Alterations arising in
the course of the project execution are to be entered into
the activity list subsequently.

The fundamental planni