








































































































































































































































































































































We hel~ Geo Litho 
~ublish this 15 0 ~age 
directory overnigfd:. 
Every night. 

Singer MS 6020 Micrographic System 16 and 
6024 Datacraft Compl.Jter. 

George Litho of San Francisco takes 
on some of the hardest publishing jobs in 
the country. 

One of them is for a customer that 
needs a 1500-page directory re-set and 
reprinted every working day. 

Easier said 'than done. But George 
Lithograph makes it look easy. With our 
help: with our technology in computerized 
photo composition. 

The schedule is a plant manager's 
nightmare. Computer data tapes arrive 
from the customer at 8 PM every working 
day. 

A partial shipment must be ready 
at midnight. 

The complete job must be on the 
delivery trucks at 5 AM the next morning. 

That's the schedule. Here's the way 
it's met: Copy arrives on 9-track, 1600 bpi 
data tape, directly from the customer's 
computer. 

The Comgraphics Division of 
George Litho then loads the tape into its 
Singer MS 6020 Micrographic System 16. 

In less than 2 seconds, each page 
is set in the desired multi-column format, 
displayed on a CRT and photographed on 
35 mm microfilm, ready for conversion 
into offset printing plates. There is no cut 

The presses roll 
at 9:30 PM 

and paste. 

The sys­
tem, because of 
its flexibility, 
frees George 
Litho's customer 
from program­
ming its com­
puter for 
multi-column 
read-out. 

By 9:30 
PM the presses 
are ready to roll. 
By midnight, the 

drop shipment is 
on its way. By 
5:30 AM the 
trucks are load­
ing another edi­
tion. 

I t's a II 
over. Till 8 PM 
that night. 

The Sing­
er MS 6020 M i­
crographic Sys­
tem 16 offers you 
full input capabil-
ities to establish, Midnight. 
update and main- The drop shipments begin. 

tain directories, parts lists, catalog data of 
any kind. 

And one of the best advantages of 
the system isn't the system at all: it's the 
Singer people who support it. As James 
C. Nicholson of Comgraphics puts it: "I've 
never seen such supplier cooperation. They 
bend over backwards to give you a system 
that works." 

Singer COM systems. We're ready 
to help you step into computerized photo 
composition. For complete information, 
write: Singer Micrographic Systems, Bing~ 
hamton, New York 13902. 

Computer 
Output Microfilm 
Systems by 
SINGER 

5 IN G E R Consumer Products, Industrial Products, Aerospace & Marine Systems, Education & Training Products, Business Machines. 
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Literature 
Data Communications 
Twelve-page catalog describes vendor's 
entire line of test instruments and sub­
systems for data communications. 
Among the products described are 
test/monitor systems, modular data 
test sets, combination test sets, field 
portable packs, voice-frequency in­
struments, and militarized test sets. 
DIGITECH DATA INDUSTRIES, INC., Ridge­
field, Conn. For copy: 
CIRCLE 200 ON READER CARD 

, Interface Manual 
Sixteen-page technical bulletin pro­
vides the basic technical information 
needed to interface vendor's Matrix 
elec!rostatic printers, plotters, and 
printer / plotter units with any comput­
er. It explains that electrostatic writing 
is accomplished by programming the 
voltage applied to a stationary linear 
array of conducting nibs which pro­
duce an invisible charge on the surface 
of dielectric ally coated paper. VERSA­

TEC, INC., Cupertino, Calif. For copy: 
CIRCLE 201 ON READER CARD 

Documentation Guidelines 
Brochure describes "Documentation 
Guidelines for On-Line Computer 
Control Projects," an encyclopedia 

designed to reduce the costs and mini­
mize the time for computer control 
projects. It covers all phases of on-line 
projects from initial feasibility study to 
post-installation audit and tells what, 
when, and how to document' com­
pleted tasks. PROFIMATICS, INC., Wood­
land Hills, Calif. For copy: 
CIRCLE 202 ON READER CARD 

Self-Learning Course 
A self-learning course on "Managing 
Data Processing" is described in a flier 
and a letter. Consisting 'of a workbook 
and audio cassettes, the course includes 
case studies and problems of a simu­
lated dp department. The course' can . 
be taken by individuals or groups, on 
or off the job, and is designed for new 
or seasoned dp managers. SCIENTIFIC 

MANAGEMENT TRAINING SYSTEMS, 

Princeton, N.J. For copy: 
CIRCLE 203 ON READER CARD 

Data Transmission System 
Eight-page brochure describes vendor's 
new multipurpose data transmission 
system, explaining how the multichan­
nel system can adapt ·to a variety of 
configurations in providing full-duplex 
transmission of low-speed digital in­
formation over four-wire voice-fre-

computers 
carted 

.,ith 
care 

When you ship computer hardware, look for an experienced computer mover 
like Burnham Van Service, which helped pioneer the nationwide moving of 
electronics and other high value cargo. Burnham Van Service has air-ride vans 
with power tailgates and the most advanced tie-down systems, along with 
other specialized equipment fot moving electronics. More important, Burn­
ham has the know-how to load, move, and unload your computer hardware 
without damage, and the ability to spot your shipments at all times, day and 
night, from one end of the country to the other. Call the man from Burnham 
Van when you're ready to talk about computer shipments. Or write to us and 
we'll be glad to send you a copy of a new 
32-page equipment manual that illus-
trates Burnham's specialized equip­
ment for handling high-value cargo. 

BURNHAM VAN SERVICE, INC. 
1636 Second Avenue, Columbus, Georgia 31901 • Phone 404/327-7491 
Denver 303/433-8619 • Chicago 312/372-4323 • New York 212/679-4111 • Cheverly, Md. 301/322-1300 
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quency lines. TELE-DYNAMICS DIV., 

AMBAC INDUSTRIES, Fort Washington, 
Pa. For copy: 
CIRCLE 204 ON READER CARD 

Digital Cassettes 
Four-page brochure describes a series 
of digital cassette recorders and mem­
ories for point-of-sale equipment, data 
capture, peripheral storage, data com­
munications, and key-to-tape applica­
tions. Seven units are described. TELEX 

COMMUNICATIONS DIV., 1y1inneapolis, 
Minn. For copy: 
CIRCLE 205 ON READER CARD 

Associative Processor 
A 30-page booklet describing Staran 
associative array processors and their 
ability to solve large data base prob­
lems says that the processors can per­
form several hundred million' opera­
tions per second, making them equiva­
lent to thousands of small, convention­
al digital computers operating at once. 
It lists as potential applications: 
weather forecasting, communications, 
transportation reservations, data man­
agement, airborne command and con­
trol, ballistic missile defense, intelli­
gence data processing, surveillance and 
control, and electronic warfare. GOOD­

YEAR AEROSPACE CORP., Akron, Ohio. 
For copy: 
CIRCLE 206 ON READER CARD 

DP Bibliography 
Brochure describes the "Quarterly 
Bibliography of Computers and Data 
Processing" as "a research service to 
help you: keep up to date with the 
literature of the computer field; find 
the right information to solve any edp 
problem, fast; and organize your' edp 
library into a real asset for your re­
search and planning staff." The bibli- . 
ography is organized alphabetically 
into more than 180 subject classifica­
tions and includes cumulative listing 
from 1968 to the present from more 
than 70 periodicals, conference re­
ports, and books. APPLIED COMPUTER 

RESEARCH, Phoenix, Ariz. For copy: 
CIRCLE 207 ON READER CARD 

Telecommunications 
Brochure describes the advantages of 
using standardized software modules to 
control computerized telecommunica­
tions systems. The modular packages 
perform such functions as message 
switching, network control, and in­
quiry / response and are compatible 
with most computers and the standard 
equipment used in public and private 
telecommunications networks. INCO­

TEL, LTD., New York, N.Y. For copy: 
CIRCLE 208 ON READER CARD 
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Any media storage cabinet you buy now 
may be obsolete before it is delivered ... 

before you buy, find out about the improved 
storage effficiency and cost advantages of 
new optimedia ™ cabinets 
Two years ago we decided thal it didn't make much sense 
to keep designing cabinets that were locked-in to the storage 
of cards only or tape only or one type of disk pack. So we 
studied the total media storage problem from all angles and 
came up with what we believe is the ideal solution, opti­
media™ coordinated cabinets can store all types and sizes 

of data processing media. They can store them in virtually 
any combination you desire, and - when your storage re­
quirements change, optimedia cabinets can adapt to the 
changes. They're sort of a "living" storage system that won't 
become obsolete or leave you with excess capacity for one 
medium and not enough for another. 

optimedia™ coordinated cabinets have other benefits such 
as "Action Level" storage that lets you place all media at 
the most convenient retrieval height, smooth operating roll 
up doors that open all the way leaving the entire inside fully 
accessible, and up to 20% extra storage capacity when com­
pared to other cabinets with the same outside dimensions. 

So ... hold up that purchase requisition until you can hear 
the full story on optimedia™ coordinated cabinets. That way 
you may avoid buying something that's obsolete before it's 
delivered. 

For the complete story on optimedia™ coordrnated cabinets, 
call, your local Wright Line office. You'll find it listed in the 
yellow pages in all major cities or contact us by writing direct 
or circling the readers' service number. Wright Line, a Divi­
sion of Barry Wright Corporation, 160 Gold Star Boulevard, 
Worcester, Massachusetts 01606. 

M E 0 I A MANAGEMENT SYSTEMS 



co, 
Do something worth doing. Make a concrete contribution to environ­
mental planning, transportation, communications, national security. 
At MITRE, you'll get a chance to work on the important problems. And 
a chance to solve them. 

SYSTEMS ANALYSTS responsible for synthesis of advanced air traffic 
control and airport ground control concepts including design reduction 
from conceptual level to development of algorithms and simulations 
for proof-of-concept as well as specification preparation for system 
implementation. System analysis and software background are required. 

176 

SYSTEMS ENGINEERS with BS or advanced degrees in EE or Math 
and experience in real time, on-line, interactive or time-sharing com­
puter systems. Also desired are SE's with experience in computer­
communications interface design, logic design, security certification 
practices, message and circuit switching, communications processors, 
secure communications, digital data transmission, network analysis 
and warning display systems. 

REAL TIME EDP SYSTEM ENGINEERS with experience in real time 
hardware and software systems to synthesize new air traffic control 
system designs and perform hardware-software trade-off analyses, 
conduct system failure mode analyses, computer system evaluations 
and software performance measurement to plan and evaluate im­
proved methods of software production. 

SYSTEM PROGRAMMERS with degrees in Math or EE; at least one 
year's experience in system programming on IBM 360 and Honeywell 
6000 and some knowledge of OS 360 and GCOS 6000. In addition, 
analysts are needed with system and testing experience and with 
familiarity of FORTRAN, COBOL or JOVIAL. 

SYSTEMS ENGINEER/SOFTWARE SPECIALISTS with advanced 
degrees in Computer Science, EE, Physics, or Math. Experience pre­
ferred on large-scale ADP and military command and control systems. 

SENIOR SOFTWARE SPECIALISTS with advanced degrees and ex­
perience in the design and implementation of multiprogramming sys­
tems on minicomputers. A knowledge of data structure, file system 
design and familiarity with Data General hardware is helpful. 

Send your resume to: 

Mr. Boyd E. Wanzer 
The MITRE Corporation 

1905 Dolley Madison Blvd., McLean, Virginia 22101 

or call 646-4640 in Atlantic City during Spring Joint, May 16-18. 

THE======= 
MITRE 
CORPORATION 

An Equal Opportunity Employer (M & Fl 
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I iterature--_ 
Mini Reference Manual 
Seven chapters and an appendix in an 
88-page reference manual for the 
Micro 1600 minicomputer describe de­
sign features, system decription, mi­
crocommand repertoire, control panel 
operation, micro assembler program, 
input! output information, physical 
characteristics, and system power. 
MICROOATA CORP., Santa Ana, Calif. 
For copy: 
CIRCLE 214 ON READER CARD 

Telemetry Equipment 
Catalog of data communications 
equipment includes analog and digital 
data acquisition and reduction equip­
ment and gives examples of typical sys­
tems. Sections cover signal condition­
ing equipment, FM multiplexing and 
demultiplexing equipment, manual and 
computer programmable PCM decom­
mutation equipment, test and calibra­
tion equipment, and FM accessories 
and modular assemblies. OAT A-CONTROL 

SYSTEMS, INC., Danbury, Conn. For 
copy: 
CIRCLE 209 ON READER CARD 

2400 BPS Data Set 
Six-page brochure describes vendor's 
26C data set as "particularly well 
suited for one-way or two-way data 
communications between computers, 
business machines, and other applica­
tions requiring high accuracy." It pro­
cesses serial digital data at speeds of 
150, 300, 600, 1200, and 2400 bits per 
second over a standard 3002 uncondi­
tioned voice-grade telephone circuit. 
GTE LENKURT INC., San Carlos, Calif. 
For copy: 
CIRCLE 210 ON READER CARD 

~ 

Multiplex System 
Complete engineering data, installation 
and maintenance information for this 
vendor's type 36A Multiplex System 
are contained in a 20-page booklet di­
vided into sections covering operation, 
engineering considerations, installation 
procedures, alignment and mainte­
nance. GTE LENKURT INC., San Car­
los, Calif. For copy: 
CIRCLE 212 ON READER CARD 

Disc Formatter 
Technical specifications and a func­
tional description of a new disc for­
matter designed for use with vendor's 
disc driyes are contained in a brochure 
aimed at system designers. Interface 
description, format structure, and' or­
dering information also are included. 
PERTEC CORP., Los Angeles, Calif. For 
copy: 
CIRCLE 213 ON READER CARD D 
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In business, records are made to 
last. So are Boorum & Pease 
products. Since 1842, our prod­
ucts have been holding business 
records, helping companies 
everywhere to keep things 
straight. In order to meet your 
needs, we've kept ahead of the 
game. Developed and delivered 
the kind of information storage 
and retrieval products 
that have made 
us leaders in 
the field. 

RING 
BOOKS, 
SHEETS 
AND INDEXES 
Best sellers. 
These long lasting ring books 
come in stiff and flexible cover 
styles, all standard sizes and 
capacities. With slide lock or 
booster mechanisms for safe, 
secure locking. 
No Tear® and Mylar reinforced 
ring book sheets are made for -
everyday use and abuse. All sizes 
and rulings available. Indexes 
offer six variations of tabs, 
including A to Z and insertables. 

They're bound to 
please, and last. 
Handsome 
black leather 
covers, 
with red 
corners. Single 
or double 
page forms. 
From 
2 to 36 
columns 
in every standard ruling. 
Numbered lines and columns for 
quick reference. Lithographed 
on high quality white paper to 
ensure excellent writing, 
easy erasing. 

POST 
BINDERS 
The last word 
in post binders. 
A wide variety of sizes and styles 
for an infinite variety of account­
ing needs. Durable covers made 
of fabrihide and canvas. Your 
choice of "Bull-Dpg" button, 
"Slide Top" and "End Key" 
locking mechanisms. Plus all 
types of ledger and c.olumnar 
sheets and indexes. 

DATA 
PROCESSING 
BINDERS 
You might call 
them spell 
binders. These 
durably de­
signed nylon 
post binders 
hold data proc- LA ..... !!!I!!IPIII 

essing forms, burst and unburst. Keep 
them neat and easily accessible. Over 
300 sizes and styles to choose from. 

These are just a few of the 
products which have made us world 
record holders. Quality products 
backed by experience. New products 
for new needs. Boorum & Pease has 
got what it takes to serve you best. 
See your office products dealer or 
write us for more information. 
Boorum & Pease, 84 Hudson 
Avenue, Brooklyn, N.Y. 11201. 
Tel. (212) 875-8818. 

($~~~) 

BOORUM 
~ PEASE 
COMPANY 
Everything you need to keep the record straight. 

We hold many world 
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Walter Carlson is President of ACM 
through this May. In a long career in 
the information business he's formed 
some pretty savvy conclusions on 
what it takes to bring fresh thinking 
into organizations. 

"We're going through a tough period," 
says Walter. "Every company I know 
is running lean and hard-looking for 
ideas to build on and expecting more 
from its computer people. The best 
way I can think of to get new ideas 
and sharpen skills is to attend-or 
send people to- an ACM technical 
conference, where people exchange 
ideas face-to-face. 

Start with ACM 72. 

"ACM 72 will be held August 14-16 in 
Boston. John Donovan has built a 
superb technical program. We'll have 
tutorial sessions to bring anyone up­
to-speed who doesn't feel comfortable 
with a specialized topic. Plus debates, 
mini-tutorials, workshops, joint 
sessions and a number of other 
innovations that bring people together 
on the nitty-gritty of this business. 

"This will be the Silver Anniversary 
Conference for ACM. In addition to 
our program on current technologies, 
we'll have the people who formed 
ACM 25 years ago talking about the 
ideas that created our industry. Some 

Association for Computing Machinery 
1133 Avenue of the Americas 
New York, New York 10036 

I would like to consider ACM and 
ACM 72. Please send more information. 

Name 

Position 

Address 

City State Zip 

of the original concepts discarded 
long ago are coming back now. 
Microprogramming, for example. It 
should be a great conference." 

If you're an ACM member, plan to be 
at ACM 72. If you're not a member, 
join us there and convert part of your 
admission fee to annual dues. If 
you're a data processing executive 
who's looking for new ideas, send 
some of your people and encourage 
them to join ACM. 

Send in the coupon for more 
information today! 

ac 
Association 
for Computing 
Machinery 
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DATA GENERAL 
ENTER5THE 

MINIPERIPHERAL 
WAR. 

Data General, the world's number 2 
nrinicomputer company, is in the periph­
eral business. 

We've just introduced a new line of 
compact, fixed-head discs - the N ovadiscs. 

They're the ruggedest, most reliable 
mini discs on the market. 

When we designed the N ovadiscs, 
we recognized that the critical require­
ment - beyond price, speed, size, and 
capacity - was reliability. 

Most minicomputer discs simply 
can't stand up to the kind of hard use that 
minicomputer mainframes take. 

So we made sure the N ovadiscs have 
the guts to go anywhere our computers 
go - including the tough on-line industrial 
applications in whicn modern nrini­
computers work. 

Plug aN ovadisc into a Nova-line 
computer, and you get a dramatically 
extended mainframe, with up to 800,000 
I6-bit words of high-speed memory in 
a single tough, compact package. 

We built reliability right into the 
guts of the N ovadiscs. 

Instead of trying to fly the read­
write heads on a fragile 30- or 40-gram 
air bearing, we designed an air bearing 
that exerts 2 pounds of force on the head, 
and can stand up to 4 pounds. So the 
heads aren't disturbed by the bumps and 
jolts that make other discs crash. 

When they're not flying, the heads 
are secured, outside the disc pack cylin­
der. So you don't risk a crash every time 
you move the unit across the room - or 
across the country. 

The N ovadisc recording medium is 
an industry- standard, 10-surface . 
disc pack. The motor, drive 
spindle, drive belt, and air 
filters are the same ones used on big, mass­
produced disc drives. 

Some of those parts are over-engi­
neered for our requirements. They're 
also a lot less expensive and more relia­
ble than anything else on the market. 

Of course, the N ovadiscs have all the 
other right specs, too. 

Price. A N ovadisc with storage 
capacity of I28K I6-bit words costs $5,200, 

DRTRMRTION 



ROUND 1: 
A NEW DISC WITH 

GUTS. 

256K is $6,750, 512K is $9,250, and the 
768K N ovadisc costs $12,560. Quantity 
discounts are available. 

Size. Including power supply, the 
N ovadiscs are only 121/1 inches high in a 
19-inch rack. 

Speed. Average latency time is 8.4 
milliseconds, and'data transfer rate is 
2 million bits per second. 

May~1972 

Software. N ovadiscs are compatible 
with our device-independent Disc Operat­
ing System, which handles user I/O and 
provides interrupt-driven buffered serv­
ice for peripherals. 

DOS in turn supports a relocatable 
assembler, editor, linking loader, Ex­
tended ALGOL, Extended FORTRAN, 
and Extended Timesharing BASIC. 

Peripherals. You can add mag tape, 
other DOS-compatible discs, A/D and 
D/A, communications equipment, CRT's, 
plotters, printers, card readers, paper 
tape equipment. 

In the last three years, we've shipped 
over 2,500 Nova-line minicomputers and 
systems. 

We've made a reputation for making 
some pretty pushy claims - and for living 
up to them. 

N ow we're in the peripheral busi­
ness. And just as pushy as ever. 

4. DATA GENERAL 
Southboro, Massachusetts 01772, Tel. (617) 485-9100 
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PRECISION 
INSTRUMENT 

3170 Porter Drive, Palo Alto, California 94304 

Phone (415) 493-2222 TWX No. 910-373-1752 

182 CIRCLE 102 ON READER CARD 

What's 
out? The 

IBM compat­
ible digital tape 

transport that 
OEMs have always 

wanted. A compact de­
sign that's easy to buy, 

easy to interface, easy to 
custom install. Period. No bells 

and whistles to up the price. A rug­
ged transport casting for reliability 
and precise tracking. Easiest tape 

threading. Motion control and dual­
density 800/1600 cpi Read/Write 
electronics. Plug-to-plug industry 

compatible. The price? 
Under $2500. 

The word is out. 

And what's out is in. 

PI-1400 
The OEM digital tape transport. 

From Precision Instrument. 

(For a complete system ask about our 
new PI-1400, a "ready-for-action" digital tape 

unit with formatter, data buffer, the works.) 

DRTRMRTION 



Look Ahead 
(continued from page 8) 

history, has thrown in the towel on punch card voting. Detroit 

voters in their August primary will be back to the lever. 

VIA VIATRON 
It had to happen: For awhile this spring, the most controversial 
company in the world (ITT) and the most controversial company in the 
computer industry (Viatron) were linked romantically. But spokesmen 
for ITT in corporate headquarters and also in the sprawling 
conglomerate's acquisition department deny any interest in acquiring 
viatron. In fact, both say they'd never heard of the company. 

On its part, viatron says laconically that it is talking 
acquisition with two or three companies now. But is spite of its 
attractive $40 million tax loss carry-forward, the company still' 
labors away with a skeleton crew of 30 full-time employees in 
Bedford, Mass. Its president Robert Dockser reports that u.s. 
Leasing is now accepting viatron equipment for lease and that the 
GSA has approved its System 21 equipment--a move that has already 
resulted in sales to the Navy, Air Force, and the AEC. 

, "On May 7 a year ago, when we went into Chapter 10, we started 
with less than $1,000 in the bank," says Dockser. "Now we have 
more than $400,000 in the bank. We still have a light assembly 
line runni:ng. We're a real company." 

FABRI-TEK'S NEW CUSTOMER 
Lyle Altman, exec vp at Fabri-Tek, says the $1 million-plus of IBM 
360 memory extensions which it's agreed to sell Control Data Corp. 
represents only a third of the Minneapolis memory firm's production 
of end-user devices. Altman said a story in this column last month 
might have suggested Fabri-Tek was leaving the end-user market. 
That isn't so. It's CDC that is entering. Fabri-Tek, meanwhile, 
has been granted a boost in its line of bank credit for more than 
$7 million to finance end-user leases. 

FAIRCHILD UPGRADING 360/67 MEMORIES 
First increment of a two-megabyte bipolar memory system for the 
360/67 will be delivered this month to Wayne state univ. in Detroit 
by Fairchild Semiconductor, which becomes the latest entrant in the 
add-on memory business. Fairchild's Rex Rice says several customers 
are interested in taking their 67s up to four megabyte's, and 
Fairchild can accommodate them up to twice that. He says the price 
is less than half IBM's standard price on the 67, and performance 
can be improved by up to 20%. Plus, there's a factor of four on 
space saved. For now, the semiconductor house is limiting itself to 
the 67 market, which consists of fewer than 70 U.S. installations. 

RUMORS AND RAW RANDOM DATA 
Lockheed Electronics Corp. received a long-sought contract from 
General Motors Research for some $1 million worth of core memory 
extensions for GM's 360/67. This leads some observers to speculate 
GM will delay, maybe indefinitely, taking delivery of the CDC Star 
which was to have replaced the 67, among other things ••• V'arian Data 
Machines is' getting set to introduce a totally new family of minis 
featuring architecture that may lead to some dramatic price 
breakthroughs. Mid-June is thought to be the announcement date ••• A 
tribute to complication: IBM has extended its free-trial period for 
program packages to 60 days from 30, in the case of complex programs 
for larger machines. When new programs are announced, the company 
will also announce whether the price includes the longer trial. 



Now you have the best reason 
in fiistory to buy E bonds. 

Today's E bonds pay a bonus inter- through your cOlnpany's Payroll Sav-
est rate of 5 Y2 percent compounded ingsPlan. Youdecidehowmuch you'd 
semiannually when held to a maturity like to save, and that alnount is de-
of 5 years and 10 months. And they'll ducted from your paycheck automat-
continue to earn the 5 Y2 percent ically. If you have trouble saving 
bonus rate as long as you hold them. money on your own, buying bonds 

And if you comp~lre E bonds \vith through Payroll Savings is a way of 
other ways of invest- saving - automatically, 
lng your Inoney and systematically. 
today, 5 Y2 % is a For your family's 
good rate of return. future. And for 

. Moreover, you [] America's future. 
pay no state or local Because U.S. Sav-
income tax on the ings Bonds pro-
interest you earn on vide the money our 
U.S. Savings Bonds. nation needs to grow. 
Also, the Federal t~x Plus tax advantages Buy bonds.Join the 
on E bonds may be declared annually Payroll Savings Plan where you work. 
or deferred, whichever you prefer. You'll be taking stock in America's fu-
(Depending on your income, defer- ture, and helping your family's sav-
ring payment of Federal taxes on the Ings grow. 
interest could be an advantage.) A message from F.T. Cary, Chairman, 

And buying bonds couldn't be Office and Computer Equipment Indus-
easier. Especially when you doit try Payroll Savings Plan, 1972. 
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UPGRADE 
YOUR PDP·11 WITH 
STANDARD 
MEMORIES' 
NEWeC.O !:if~l] 
AOO-O 

FIELD-EXPANDABLE! ... Just add-on PLUG-COMPATIBLE 
ecom® F-l1 CORE MEMORY ... in 4K or 8K INCREMENTS! 

STANDARD MEMORIES, INC., long a leader.in the 
design and production of reliable Core Memories, has 
expanded the capability of the field-proven ecom® 
SERIES F, 750 nanosecond cycle time system to include 
a plug-compatible extension Magnetic Core Memory 
system to upgrade Digital Equipment Corporation's 
PDP-II Family of Mini Computers. 

OUTSTANDING FEATURES: 
• Fully compatible, all programs and diagnostic routines 

for PDP-11 processor. 

• Two basic self-powered mechanical configurations 
offered: 

• 5 ~ /I panel height enclosure, capacities from 8K to 
32K in 4K or 8K increments. 

• 12 %. /I panel height enclosure, capacities frQ(fJ 16K to 
128K in 4K or 8K increments. 

• All systems are field-expandable by simple addition of 
Standard ecom® F digital stacks in 4K or 8K increments. 

• Upgrades PDP-11 to 800 nanosecond memory cycle time 
with data access time of 350 nanoseconds. 

OPTIONS: 
• Parity 
• Interleaving 

• Rack or Table Top Cabinet 

'May, 1972 CIRCLE 14 ON READER CARD 

Call or Write for Demonstration and Prices: 

STANDARD MEMORIES, INC. 
National Sales Office: 
Suite 307/2801 East Oakland Park Blvd. 
Fort Lauderdale, Florida 33306 
(305) 566-7611 

• Western Region: 
15130 Ventura Boulevard 
Sherman Oaks, California 91403 
(213) 788-3010 

• Eastern Region: 
569 River Road 
Fairhaven, New Jersey 07701 
(201) 842-3160 

• Midwestern Region: 
7132 North Harlem 
Chicago, Illinois 60631 
(312) 792-3242 

• European Affiliate: 
APPLIED MAGNETICS, Belgium 
Industriezone-Raadsherenstraat 
2300·Turnout, Belgium 
014/45911 (phone) 

STANOAROJit'MEMORIES 
INC a R paR ATE 0 
A Subsidiary of Applied Magnetics Corporation 
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In the grand tradition of the paper clip: 

The 3M drive band. 
A new concept in tape handling. 
Based on an entirely: different, elegantly simple drive technique, 
the new ~" Scotch®Brand Data Cartridge combines reel-to-reel 
performance with cassette convenience and price. 

The Data Cartridge 
functions as its own 
transport and needs to 
be driven at only a 
single point. 

With our new tech­
nique, tape is handled 
- not just driven - in 
the Data Cartridge. 

, The drive band travels 
around three tension rollers and is wrapped partially around the 
tape on both hubs, making "rolling" contact with the tape. Tape 
wear 'is extremely low since the tape oxide touches nothing else 
except the head. Compliance in the band provides controlled tape 
tension at all times. No machine operation can cinch, spill, 
stretch or break the tape. 

A single external motor powers the drive band through contact 

with extended hubs on one of the tension rollers. Tape motion is 
easily controlled by starting, stopping or reversing this motor. 

Since no external guidance is required, tape/head alignment is 
simplified and a variety of head and·data configurations may be 
used with consistently high data reliability. 

The Data Cartridge starts and stops within 25 ms at any 
operating speed, shuttles at up 
to 180 ips, stores up to 8 times 
as much data as the 0.150" cas­
sette and has an expected life­
time in excess of 5000 passes. 

Add to this a cost compara­
ble to cassettes and only one 
quarter that of Y2" com-

• ~K&~ 
patlble tape decks, and you 
have a breakthrough in 
digital tape handling for 
any application. 

FIXED 

Need more data? Simple. 
Contact Data Products, 3M Company, 300 S. Lewis Road, 

Camarillo, California 93010, Tel. (805) 482-1911, 
TWX 910-336-1676. ~m 

Data Products ~CDmpANY 
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PeOR_le __ _ 
MISS PENNY KANICLIDES will be one of 40 "giants of 
accomplishment from America's great fields of endeavor" 
who will receive the Golden Plate Award presented by the 
American Academy of Achievement in Salt Lake City this 
July. 8etterlooking than your average giant, blonde, sun­

bronzed Miss Kaniclides, at 34, is 
president of her own financial in­
formation service company, Tel­
stat Systems, Inc., NYC. 

Starting as a mathematician, 
she began her career in the in­
fancy of the industry (as well as 
her own, it would appear) as com­
puter programming supervisor for 
the Foster Wheeler Corp., then as 
computer applications analyst at' 
Control Data Corp. She joined 
Standard and Poor's in 1965 

Penny Kaniclides where she founded their computer 
division and became the first woman vp of the 110-year­
old company. At S&P she originated and directed their 
computerized financial information services, then re­
signed to start her own competitive firm. 

Launched less than three years ago with 12 clients, 
Telstat now has 150 users, for whom- it provides daily 
comprehensive information on more than 15,000 securi­
ties-and 30 full-time, 30 part-time employees running 
a 24-hour operation in the plush headquarters on 58th St. 
Among their customers are some of the nation's largest 
banks, insurance companies, and brokerage houses. 

In addition to magnetic tapes on dai Iy stock transac­
tions, Telstat provides time-shared computer services to 
financial analysts, a system for pricing municipal and 
unlisted corporate bonds, and is presently tailoring a 
number of other data services. 

Miss Kaniclides' success is due not only to her knowl­
edge of technology and her talent for innovation-but 
also to her realistic approach. "It's hard to have outside 
interests or asocial life, but if you make the decision to 
become an entrepreneur you have to sacrifice certain 
things," she says. 

"He is undoubtedly better informed about computer 
science in the U.S. than anyone else in the Soviet Union; 
in fact, probably better informed than most U.S. com­
puter scientists." This compliment by a prominent U.S. 
computer scientist was paid recently to Dr. ANDREI 
PETROVICH ERSHOV who is in the U.S. this month to 
address a session at the Spring Joint Computer Confer­

ence in Atlantic City. Ershov, 40, 
is one of Russia's most prominent 
computer scientists and is well 
known in Western Europe and the 
U.S., which he visited extensively 
in 1965 and 1970. He is Informa­
tion Division head at the Comput­
ing Center of the Siberian Division 
of the Academy of Sciences of the 
USSR in Novosibirsk. His recent 
election as a Corresponding Mem­
ber of the USSR Academy of Sci­
ences was significant because he 

Andrei Ershov is the first Russian computer sci­
entist to be so honored for accomplishments in pro­
gramming. (Other soviet computer scientists have been 
members for some time, but were elected for accomplish-

May, 1972 
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UNIVERSITY COMPUTER 

CENTER DIRECTOR 

A minimum of 6 years diversified experience including 

3 years of management, and familiarity with multi­

program time-share systems is required. The University 

is currently consolidating its facilities and is installing 

a third generation computer to serve all campus users. 

Send resume of education and experience, salary ex­

pectations and names of 3 persons willing to write 

letters of reference, to the 

President 

University of Montana 

Missoula, Montana 59801 

CIRCLE 402 ON READER CARD 

DIGITAL 
CASSETTE 
HEADS 
At AMERICAN MAGNETICS CORPORATION 

preCision is not a specified option. All our standard 

heads are precision heads ..• the best 

magnetic heads in the industry. Here's why: 

• Proven best in performance ... meets ANSI and ECMA standards. 

• High production tooling ... guarantees uniformity. 

• Lowest cost for precision heads available anywhere. 

• Unconditional guarantee that heads perform as specified. 

• Adaptable to any cassette ... no adjustment before mounting. 

• Complete and unexcelled engineering service and follow-up support. 

• Immediate delivery ... delivery in quantity guaranteed as specified. 

~~~ ~::!es~~~~~ ~~d t:~~~i~~otations 
~ * or call (213) 775-8651 

~~ ~ lJRA~ 2424 CARSON ST. • TORRANCE, CA 90501 
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people------
ments in other than computer sciences.) 

Ershov's interests include time-sharing systems and 
implementation of new languages. He's best known for 
his work on the ALPHA language, a variation of ALGOl-
60 developed for the M-20, a tube machine which for 
many years was the work horse for soviet scientific and 
engineering computing. Recently, he has been involved 
in implementation of AlGOL-68, PU1, and Simula-67, 
a Norwegian-developed language for simUlation. When he 
described the work in an interview in late 1970, Ershov 
said each source language will be translated into the 
same "internal language" which will, in turn, be trans­
lated into machine code after an optimization phase. 
This is reminiscent of the UNCOl (Univer~al Computer 
language) concept of the early SHARE days. Both proj­
ects aimed at machine independence. Ershov said he 
hoped to isolate the machine-dependent portion of the 
code in one section. 

His address at a SJCC luncheon May 18 in the Granada 
Room of the Howard Johnson Motel is titled "The Aes­
thetics and Human Factors of Programming." 

In a way, ANDREW HUSON has moved in a full circle in 
just over a year. 

He had left the Santa Ana computer operation of Ray­
theon, where he was operation manager, to become pres­
ident of ailing Data Technology Corp. in Palo Alto. Early 
this year Huson was back on South Fairview St. in the 

Andrew S. Huson 

same Raytheon building he left a 
year earlier-only this time he has 
brought Data Technology along 
with him to occupy the facility 
that Raytheon had vacated. 

It's all part of a retrenchment 
at Data Tech, which ran into trou­
ble in mid-'70 shortly after a 
merger binge. At one time the 
company had as many as 18 dif­
ferent product lines, including a 
minicomputer. Today, employment 
has been cut 20% to 500 people; 

two subsidiary companies have been dumped; and the 
product line has been trimmed to 11, including Ray­
theon's' abandoned biax memory and its line of analog-to­
digital and digital-to-analog converters, which accounted 
for about $3 million in annual sales for Raytheon. (Data 
Technology last year reported $14 million in revenue.) 
Its tape cassette facility will stay in San Jose. 

Huson, who recently took on the added title of chief 
executive officer and chief operating officer, says Data 
Technology's only trouble was that it expanded in too 
many directions at onGe. Now, he says, "we have a very 
solid company." 

Dr. DONALD B. RICE, 32, assistant director of the U.S. 
Office of Management and Budget, has been elected 
president of RAND Corp., the independent research or­
ganization that master-minds projects for many govern­
ment agencies. He succeeds HENRY S. ROWEN, who 
announced his impending resignation last November ... 
IBM alum ARTHUR SilVER has been named product 
development vp for ITEl'S ISS (Information Storage Sys­
tems, Inc.) In Cupertino, Calif .... CHARLES F. SMITH 
has been elected president of Arcata Communications, 
the nation's largest nonutility telephone marketing and 
servicing organization, headquartered in Mountain View, 
Calif. Smith will continue to serve as a group vp for the 
parent company, Arcata National Corp. 0 
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You can pay $30,000 to 
$40,000 for a good offline 
plotting system. But not 
at Houston Instrument! For 
$11,000 you get a tape reader 
with 800 BPI, 9 track V2" tape 
capability, plus block advance, 
plus free housekeeping software 
which utilizes single code group. 
Then add the DP-5 high speed 
incremental plotter for another 
$11,000 and you're in business. 
Plotting speed Is 1200 increments/· 
second. Step size is factory set at 
.005" or .0025". 

The system makes offline plotting an 
economic reality. Write today for a complete 
brochure on offline plotting. Oh yes, the 
MTR-2 accepts IBM compatible tapes. 

BE END OF 
TBELINE 

in offline 
systems is the 

plotting 
C0MPL0T® 

mbination DP 5 and MTR-2 

D1J@llil~~@[fi) I InSTrUmenT DIVISION OF BAUSCH&LOMB(il 

TERMINAL AVENUE. BELLAIRE. TEXAS 

(713) 667 7403 CABLE HQINCO 

[fU@[1[]~'lli@[[i) I . 
mS1'rumen1' European Offlce-

Johanneskirchner Strasse 17, 8043 Unterfohring, Miinchen, W. Germany 0811 97-1673 
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MTR-2 $11,000 
(Rental $550./Mo.) 

DP-5 $11,000 
(Rental $550.lMo.) 

® Registered Trademark of Houston Instrument 
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Microdata gives you a new kind of minicomputer 

The Twin Mini 
doubles througttput 

. for Justa 
few dollars more 

CIRCLE 48 ON READER CARD 

Put two microprogrammable CPU's 
with separate control memories and 
I/O facilities into a Micro 1600 cabi­
net where they share a common· core· 
memory. That's the idea behind the 
Twin Mini. And it works wonders. For 
the first time, core memory is used so 
efficiently that your throughput rate is 
more than double that of other CPU's. 
Applications. which normally call for 
much larger or more expensive com­
puters can now be handled simply 

and economically by this effective 
combination of Micro 1600 parts. 
You show us your requirements. 
We'll show you how to build a 
system with unmatched process­
ing power per dollar. Your sys­
tem may fit into a single Micro 
1600 cabinet or overflow into two. 

Either way, the performance will 
match our claims or your money 

back. Find out how easy it Is to 
do business with Microdata. 
Write for details. 

Microdatallftlll Microdata Corporation • 
644 East Young Street 

Santa Ana, Calif. 92705 
(714) 540-6~30 

TM trademark Microdata Corporation 
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Books 
Approximate Calculation of 
Multiple Integrals 
by A. H. Stroud 
Prentice-Hall, Inc., 1971 
389 pp. $16.50 

As most everyone knows, a multiple 
integral is a mathematical representa­
tion of successive summations of in­
finitesimals in two or more dimensions 
over a region, usually bounded, in 
space or hyperspace. Taken in three­
dimensional Euclidean space, for ex­
ample, it may sometimes be used as a 
means to determine volume of a solid 
of oddball configuration whose sur­
faces may be analytically expressed. 

As in working with just everyday, 
backyard integration, a multiple in­
tegral may often be approximated by 
an equivalent summation of finite parts 
in which the sum represents the inte­
gral to some defined closeness, typical­
ly expressed as equal to or less than a 
stated error. Since digital computers, 
by the nature of their design, operate 
with number representations of finite 
length, the proper approximation is the 
sensible model for a computer program 
which calculates "the value" of the de­
sired integral. 

This, in most brief and rudimentary 
terms, is the content basis of Mr. 
Stroud's book. And a comprehensive 
work it is, as is indicated in the dust 
jacket subtitle. 

The work is divided into two parts. 
Chapters one through six present the 
theory of approximation of multiple 
integrals. It is a no-nonsense presenta­
tion which puts the math to it. There is 
very little gentle leading by the hand, 
and those not well versed and in' prac­
tice with this end of the world of 
mathematics will be well advised to 
bone up first. Even then, a copious 
supply of paper and sharp pencils is 
recommended for progressing with 
Stroud through chapter and verse. 

Chapters seven through nine, the 
first of the second part of the book, 
present lists and tables of formulas. 
These chapters may be used by those 
either so proficient or so lazy as to skip 
the theoretical discussions at the be­
ginnirig. 

Chapter ten lists FORTRAN programs 
for evaluation of multiple integrals 
over several of the regions discussed in 
tJ:le book. These provide a variety of 
different and practically useful formu­
las. It is suggested that it is not difficult 
to program other formulas of interest, 
using these programs as guides and 
examples. 

A good deal of the heavy work in 
approximation of multiple integrals 
has been done by the Russians, as is 
amply indicated by the bibliography of 
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this book. Works on the subject in 
English are not plentiful, and this one 
presents material not found elsewhere, 
some of it quite new. 

Not everyone involved in daily use 
of computers makes use of the approx­
imate calculation of multiple integrals, 
and this book is apt to find little appli­
cation in the bank or insurance com­
pany installations. It is, quite manifest­
ly, a book for heavyweights. It exists 
out in that vanishing no-man's land 
between the applied mathematician 
and the computer professional working 
in engineering/ scientific applications, 
to coin a whole set of new cliches. 

This Should be a valuable addition to 
the libraries of anyone involved with, 
or even on the fringes of, problems 
involving multiple integration. Even if 
the owner does not use it often, it is 
bound to impress visitors. 

-Jackson Granholm 

Book Briefs 
Introduction to Computer-Aided 
Manufacturing in Electronics 
by Douglas A. Cassell 
John Wiley & Sons, Inc., 

New York, N.Y., 1972 
248 pp. $12.95 

This book begins with an overview of 
present manual and automatic meth­
ods of manufacturing, then discusses 
digital computer design with emphasis 
on the use of minicomputers, and cov­
ers the techniques for computerization 
of manufacturing operations and the 
integration of computerized systems 
into existing systems and corporate 
structures. Although special attention 
is given to CAM in the electronics in­
dustry, it is claimed that the book is a 
practical guide for managers and engi­
neers concerned with any form of 
automated manufacturing, production, 
and inventory control. 

Introduction to Computer 
Organization and Data Structures 
by Harold S. Stone 
McGraw-Hili Book Co., New York, 

N.Y., 1972 
321 pp. $13.50 

Intended as a first exposure to several 
concepts in computer science-includ­
ing assembly language programming, 
computer organization, data struc­
tures, control of I/O devices, and sort­
ing and searching algorithms-this text 
is suitable for college undergraduates 
with minor mathematical background. 
Early chapters concentrate on assem­
bly language to familiarize the reader 
with details of computers that are hid­
den by procedure-oriented languages 
and executive programs. The program­
mingexamples are primarily oriented 
to the IBM System/360-370 and the 
Hewlett-Packard 2116 mini. 0 

Robert Half 
deals with 

financial &. 
data 

• processing 
personnel ••• 

that49s it! 

no side 
The Robert Half Organization 
does not have any side-lines ... 
they are special ists. The 
specialist does a better job 
because he concentrates on a 
limited area of coverage. 
ROBERT HALF is the largest 
specialist in FINANCIAL & 
DATA PROCESSING. 
... More opportunities for the 
selective applicant . .. More 

select applicants for the 

particular company. 
Contact your R-H office for 
competent, confidential and 
speedy service. 

n~r.:r:aT 
_&1J PERSONNEL 
iil~i":"#"1 AGENCIES, INC. 

Atlanta: 235 Peachtree St., N.E. 
Baltimore: The Quadrangle-Cross Keys 
Boston: 140 Federal St. 
Charlotte: 907 Baugh Bldg. . .. 
Chicago: 333 N. Michigan Ave. 
Cincinnati: 606 Terrace Hilton 
Cleveland: 1367 E. 6th St. 
Dallas: 1170 Hartford Bldg. 
Denver: 1612 Court Place 
Detroit: 140 Honeywell Center, Southfield 
Hartford: 111 Pearl St. 
Houston: 1200 Central Nat'l. Bank Bldg. 
Indianapolis: 9 N. Illinois St. 
Kansas City, Mo.: 127 W. 10th St. 
Long Island: 585 Stewart Ave., Garden City 
Los Angeles: 3600 Wilshire Blvd. 

.... (4041688·2300 
.. (3011323·7770 

(6171 423·6440 
(7041333·5173 

.. (3121782·6930 
(5131621·7711 

. (2161621·0670 
.. (2141742·9171 

(3031 244·2925 
(3131354·1535 
(2031278·7170 
(7131228·0056 

' .. (3171 636·5441 
(8161474-4583 
(5161248·1234 
(2131381·7974 

Memphis: 12 S. Main St. (9011527·7324 
Miami: 1190 N.E. 163 St., North Miami Beach. (3051947·0684 
Milwaukee: The Clark Bldg. 
Minneapolis: 822 Marquette Ave. 
Newark: 1180 Raymond Blvd. 
New York: 330 Madison Ave. 
Orange, Cal.: 500 South Main 
Philadelphia: 2 Penn Center Plaza 
Phoenix: 1517 Del Webb Townehouse 
Pittsburgh, Gateway Towers .' 
Portland, Ore.: 610 S.W. Alder St. 
Providence: 400 Turks Head Bldg. 
St. Louis: 1015 Locust SI. 
San Francisco: 111 Pine St. 
San Jose: 675 North First St. 

(4141 271·9380 
(6121336·8636 
(2011 623·3661 

.. (2121986·1300 
(7141 835·4103 

.. (2151 568-4580 
(6021 279·1688 
(4121471·5946 

.. (5031 222·9778 
(4011 274·8700 
(3141231·0114 
(4151434·1900 
(4081 293·9040 

Stamford, Conn.: 111 Prospect St. (2031 325-4158 
Wash,ington, D.C.: 7316 Wisconsin Ave. N.W. .. (3011654·1850 
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II You;e a trion 2S to 6q years old 
You;e on this Spot. ' 

You are the #1 target of heart attack. The death ra~e fo~ Your age group is stilt close to its highest 
POint Since 1950 while the rate for other heart and 
blood vessel disease~ ha~ been declining Sharply, 
thflnks .to advances In diagnosis, treatment and preventIon. 

You ca~ reduce Your risk of heart attack by taking these SI/11P/e steps: 

• Eat more foods low in saturated fats and cho/esterol . 

• Stop Smoking cigarettes 
• Control high blood PresSure 
• RedUce if overweight 

• Exercise mOderately, regUlarly 
• See Your doctor periOdiCally • And ... 



~~ 

You may believe we can do this. 
But you'll never believe how little it costs. 
Our new RTPS FORTRAN IV system is 

a pretty neat trick. 
A small, dual-processor system based 

on our new, 24 bit, Floating Point 
Processor. 

The FPP does calculations 100 times 
faster than software. Has 34 instructions. 
Fetches instructions and addresses up to 
32K of core directly. 

RTPS FORTRAN IV can run circles 
around systems like the IBM 1130. It com­
piles matrix inversion programs more than 
twice as fast. Executes 5 x 5 matrix inver­
sions 5 times as fast. And Gauss-Seidel 
Solutions to five Linear Equations almost 
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seven times as fast. 
But RTPS FORTRAN IV can be pur­

chased for about what Y04' d pay to lease 
an 1130 for one year. You can get one for 
under $30K. 

Hold on. It gets even wilder. 
RTPS FORTRAN IV has a whole library 

of routines for realtime data acquisition 
from lab peripherals like AID Converters, 
CRT Displays, Real-time clocks. All 
FORTRAN IV controlled. So there's a 
minimum of software development for 
lab applications. 

RTPS FORTRAN IV has a tree-struc­
tured dynamic overlay mechanism that 

automatically loads overlays on call. 
You can define as many as 7 independent 
overlay levels, with up to 16 overlays in 
each level. So you can run big programs 
with just a little core. 

And the run time support system not 
only detects, flags and explains format 
errors. It also traces errors all the way back 
to the source. 

You probably don't believe a word of this. 
So write or call the LDP Group, Digital 

Equipment Corporation, Maynard, Massa­
chusetts 01754. (617) 897-5111. Euro-
pean headquarters: 81, route de I' Aire, 
1211 Geneva 26 Tel.: 427950. 
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If you 
want to 
open a safe ... 

26 forward 9 12-
bacR 9 4 forward, 
19 bacR, 6 

forward ,2.4-
back, 5 

forward and 
15 back 000 

You need 
the right 
combination. 

If you want easy access to savings on 
computer products and services ... 

You need the new 1972 EDP Industry 
Directory from Datamation.® 

As a computer user, do you sometimes feel that the real infor­
mation you want is being kept out of your reach? This directory 
gives you access to that information. It shows you clearly what 
you pay ... for both the product and its maintenance. So it 
helps you decide which salesmen you want to see - and you're 
ready for them when they arrive. 

Besides price, you can quickly find the 
other key information on over 20,000 
products and services from 2,500 ven­
dors. Compatibility, languages, oper­
ating systems, vendor capabilities? All 
the answers are here, in compact list­
ings carefully arranged and indexed 
for fast reference. 

To get your own personal copy of the 
new directory from Datamation, send 
a check or company purchase order 
for $25, * with your name, title, and 
mailing address, to 1972 EDP Indus­
try Directory, Technical Publishing 
Co., 1301 S. Grove Ave., Barrington, 
Illinois 60010. 

* In the U. S. and Canada,' $35 elsewhere. 
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Would you 
lease a data terminal 

from this man? 

May, 1972 

If you are interested in saving money, you 
should. Hundreds of America's leading 
companies are doing business with Mr. 
Zakarian, president of Western Union Data 
Services Company. 

They're delighted with the low prices of 
his terminals and impressed with his nation­
wide service program. 

They also like the fact that there's a wide 
line of terminals to choose from for Data­
Phone,* time-sharing and for dedicated 
systems. Here are some of the models 
available. 

$55 per month: EDT 33 ASR. Standard 
EIA plug-in for data set (103 series). 

$65 per month: EDT 33 ASR Acoustic 
coupler. 

$75 per month: EDT 33 ASR integrated 
modem. Automatic answer for data access 
arrangements. 

$135 per month: EDT 35 ASR integrated 
modem. Automatic answer for data access 
arrangements. 

Get to know Zak or one of his associates. 
Call Western Union Data Services Company, 
16 McKee Drive, Mahwah, New Jersey 
07430. Phone: 201-529-1170. Outside NJ. 
call toll-free 800-631-7050. Telex 12-5077. 

You'll find you really can't afford not to 
lease a terminal from this man. 

* Registered trademark of AT&T. 

!!!!! data serv1ces compan!:::l 
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WA mIlO SEll A 
. ··c 0 m p u IE R 1111 

MARKET A SOFTWARE PACKAGE? 
PROMOTE A NEW TERMINAL? 

OFFER A LINE OF COMPUTER FORMS? 
COMPUTER INSTALLATION 

SALES LEADS 
FOR 

NORTHERN CALIFORNIA, SOUTHERN CALIFORNIA, 

THE WEST (Oregon, Washington, Idaho, Utah, Nevada and Arizona), 

NEW JERSEY AND LONG ISLAND, NEW ENGLAND, CONNECTICUT & SOUTHERN NEW YOHK, 

NEW YOR K CITY (Manhattan) 

KLH Associates has just finished the most extensive survey of computer users ever undertaken in the United States. In our COMPUTERS 
72 series - seven directories covering New England, the Middle Atlantic States, California and the Western States - we can give you hard 
facts on over 10,000 D.P. installations. 

Want to know who has purchased fourth generation computers; where Systems 3 installations have been made; what companies have 
installed scanners, digital display, key/dik, key/tape? We have it all in the COMPUTERS 72 series. And more important, we have the 
names of key personnel at each site 'who are involved in purchasing D.P. equipment, services and supplies. 

Use the COMPUTERS 72 series for new sales leads; for direct mail campaigns (it's zipped and indexed by geographic area). Use all seven 
directories as a data base for your market research efforts. As employment guides for programmers and systems specialists, our 
directo'ries are essential. 

-- ------------------
I have included my [J CHECK, [J MONEY ORDER for COMPUTERS 72 of: 

[J NORTHERN CALlFO~NIA--(no.) [J NEW JERSEY AND LONG ISLAND __ (no.) 

[J SOUTHERN CALIFORNIA (no.) 0 CONNECTICUT AND SO. NEW YORK __ (no.) 

o NEW YORK CITY __ (no.) 0 NEW ENGLAND __ (no.) 

[J THE WEST (Oregon, Washington, Idaho, Utah, Nevada and Arizona) __ (no.) AMOUNT 

All Seven Books for $150, Any Three for $25 each or $30 for each individual book. ENCLOSED $ _____ _ 

NAME ____________________________________________________________________________________ _ 

COM PAN Y ________________________________________________________________________________ ___ 

ADDRESS ________________________________________________________________________________ ___ 

CITY STA TE ZIP CODE ___________________ _ 

(MAIL TODA Y TO: KLH ASSOCIATES, 578 Folsom Street, San Francisco, California 94105 

-- ........ ---- --
KLH ASSOCIATES 

578 FOLSOM STREET, SAN FRANCISCO, CALIFORNIA 94105, Telephone: (415) 433-0537 
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You 
Never Hear 
Any Jokes 

About 
The Traveling 
Stockbroker: 

Yet the primary talent of a stockbroker nes in 
his ability to sell. If you've had an outstanding 
record in sales ... preferably with a sophis­
ticated product; if you would enjoy the un­
limited earnings, independence and prestige 
that go with being a registered representative 
of a major Investment Banking & Brokerage 
firm; if you can understand the joy of handling 
a product everyone wants in any of our offices 
in major cities nationwide; then send a resum'e 
in confidence to: 

DATAMATION Magazine-Dept. E-5-1 
35 Mason Street, Greenwich, Ct. 06830 

An Equal Opportunity Employer M/F 
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WHAT IS YOUR TRUE WORTH? 
JOB OPPORTUNITIES 
BULLETIN 

Cadillac Associates represents the nation's largest and most re­
spected professional placement service. Our close relationship with 
the. nation's finest firms generates continuous career opportunity 
information and allows us to confidentially pr~sent your qualifica­
tions to those at "decision-making ll levels. 

Our bulletin, published quarterly, listing available opportunities in 
the Systems & Data Processing field is available free of charge and 
will be mailed to your home upon your request. 

For your free bulletin, without any obligation, circle reader service 
card #400. Please USE HOME ADDRESS ONLY! 

FREE CONFIDENTIAL 
PLACEMENT SERVICE 

If you desire immediate assistance is locating an opportunity con­
sistent with your objectives (professional/financial/geographic), 
CALL OR WRITE TODAY. A member of our staff of SYSTEMS & 
EDP SPECIALISTS will reach you by telephone to discuss your 
objectives and how we might help you satisfy them. A resume, 
or some details of background, will be appreciated. 

Remember: Our client firms are located from coast to coast and 
assume all expenses (agency fee, interviewing & relocation). 

E. W. MOORE 
Executive Vice President 

CADILLAC ASSOCIATES, INC.* 
32 West Randolph St. Chicago, 111.60601 

Financial 6·9400 

*"Where More Executives Find Their Positions Than Anywhere 
Else in The World." 
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~ STANFORD RESEARCH 
• INSTITUTE 

Huntsville, Alabama 
has immediate openings for senior software staff with tech­
nical backgrounds in real-time, multiprocessing, military com­
mand and control systems, and especially those with anti­
ballistic missile system experience. The work primarily in­
volves analyzing and evaluating: 

• Software development plans 

• Software design specifications 

• Software test plans and test results 

• Program documentation and documentation standards 

• Management and configuration control procedures 
for large software projects. 

Some of the work also involves, 

• Defining requirements for and sizing new DP systems 

• Performing cost/effectiveness studies for DP systems 

• Costing and scheduling the development of new DP 
systems. 

These positions are in Huntsville, Alabama, offer competitive 
salaries and excellent benefit plans. Applicants, with related 
experience, are invited to submit resumes to: 

R. C. Uhlmann 
Stanford Research Institute 

306 Wynn Drive, N. W. 
Huntsville, Alabama 35805 

An Equal Opportunity Employer 
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OS APPLICATIONS-, FREE EMPLOYMENT SERVICE 
FOR PROGRAMMERS A"ND ANALYSTS 

NY INJ/PA/DEL/CONN and other 
eastern and national locations 

Broad spectrum of commercial­
financial TP applications, for a 
sophistic<;Ited on-line and batch 

system, using multiple 165s 
running under MVT I ASP 

PROGRAMMER 
ANALYSTS 

SOFTWARE 
TECHNICIANS 

Minimum 2 years' experience on 
360/67 or 370/165 equipment; 
must have thorough knowledge 
of OS/MVT, ANS-COBOl' or 
BAlIJCl. 

OS/MVT, plus thorough 
" knowledge of a~t, JCl and OS 
internals. Knowledge of ASP 
preferred. 

Send resume and salary 
requirements to: Mr. Henry 
Servos. 

4 New York Plaza, New York, N.Y. 10004 

An equal opportunity employer-Male/Female 
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RSVP will provide free employment 
counselling and develop and selec­
tively distribute your resume. 

Typical openings (not necessarily cur­
rent) include systems programming 
(SYSGEN, maintenance) and appli­
cations for IBM 360 OS/DOS and 
Univac 1108 Exec 8/Exec 2; telecom­
munications / teleprocessing / on-line 

systems; BTAM/QTAM; BOMP/PICS/IMS; ABM/orbital analysis/ 
radar systems; urban/social/transportation: OR/ simulation/ model­
ling; minicomputer software and applications; data base design; 
operating systems/compilers/data management; customer engi­
neering; computer and peripheral marketing/sales; COBOl/ 
FORTRAN/Pl-1 / Assemblers; manufacturing / insurance / banking / 
brokerage/hospital! distribution/ military. 

Call or send resume or rough notes of objectives, salary, location 
restrictions, education and experience to either of our offices. Or 
check the reader service card for a free sample resume and sample 
job descriptions. We will answer all correspondence 'from U.S. 
citizens and permanent residents. 

• Howard levin, Director, RSVP SERVICES, Dept. M, One 
Cherry Hill Mall, Suite 714, Cherry Hill, New Jersey 08034, 
(609) 667-4488 

• Charlie Cooke, Manager, RSVP SERVICES, Dept. M, 
Suite 104, Towle Building, 1777 Walton Road, Blue Bell, 
Penna. 19422, (215) 643-5550 . 

RSVP SERVICES 
employment agency for computer professionals 

CIRCLE 411 ON READER CARD 
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The combination of NCR and San Diego means a career without compromise. Here, you can create your own 
lifestyle- by the sea, on a hilltop, in a country club condominium. You can camp, fish, swim, boat, picnic 
and hike practically in your own back yard ... and play golf year-round on any of 65 local courses. 
You can enjoy 70 miles of beaches reaching from San Clemente south to the Mexican border 
'" study in your choice of major colleges and universities ... take part in the rich cultural, 
artistic, musical and theatrical life of one of California's most sophisticated urban 
centers. 0 The career part is even better. At the NCR Data Processing Division 
you have a chance to earn an important place- as fast as your abilities per-. 
mit- in one ofthe nation's most progressive digital computer systems 
facilities. And you'll be working with people who have placed 
some of the world's most advanced hardware and software 
on the market. Benefits include a thoroughly profes­
sional environment, an excellent salary, award­
winning facilities, generous vacations, and 
fully paid life, hospital and medical 
plans foryou and your dependents. 
It's a no-limit, non-stop, non-
defense futu reo And you 
can move into it 
today. 

On-Line Software 
Formulate, design, implement and 
maintain on-line software systems. 
Experience with teleprocessing operating 
systems and in real-time programming 
for systems software is required. 
Data Management Software 
Analysis, design and implementation of 
data base/file management software 
including design of peripheral I/O 
software, file access method, sort and 
recovery techniques for multi­
programming/on-line systems. 

Diagnostic Programming 
Work involves creative use of existing 
computer logic for automatic diagnosis 
of hardware malfunctions. Specific 
activities include writing programs to 

de-bug function specifications and/or 
programs to verify hardware capability; 
writing test outlines; coding, de-bugging 
and documenting programs. Positions 
require a degree iri computer science, 
mathematics or electronic engineering 
plus 2-5 years' applicable experience 
and familiarity with both hardware and 
software. 

Operating Systems Software 
Design and implementation of large­
scale operating systems, with special 
emphasis on multi-programming, 
multi-processing and on-line software. 

The positions listed require experience in the prescribed area 
and a as or MS in EE, Computer Science, Math or Physics. 
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Arrange now for 
an interview in your area 
Confidential interviews will be held soon 
in various parts of the country. To arrange 
an appointment, please send a resume 
immediately, including training, 
experience and salary history, to the 
Professional Placement Office at the 
address below. 

DATA PROCESSING DIVISION 
San Diego Facility 
16537 W. Bernardo Dr. 
San Diego, Calif. 92127 
An equal-opportunity employer 



This forum is offered for 
readers who want to express 
their opinion on any aspect of information 
processing. Your contributions are invited. 

The Forum 

Quitting Time 
Recently the U.S. Civil Service Commission rejected 
accusations that government programmers were overpaid 
with the comment that the government still loses many 
programmers to higher-paying private industry. More 
recently, the state of Missouri has gone to facilities 
management with the claim that they can't pay 
programmers enough to keep them around. 

I think both of these may be instances of the wide­
spread delusion that computer people usually change jobs 
primarily for more money-a delusion that, interestingly 
enough, has been refuted by various writers in 
DATAMATION since at least 1962, without having made 
a dent in the minds of data processing management. 

Let's construct a scenario for a typical programmer, 
whom we'll call AI Gol. AI is fed up with his job at the 
Kludge Korporation, because of some problems of 
his own personality, his boss' personality, failure of 
management to grant him the recognition he may 
deserve, various irksome administrative restrictions, etc. 
He Jooks around for a job and, unless he is really I 

desperate, does not quit until he has found one that 
pays more money, because to switch for the same or less 
would look bad on his resume. 

AI resigns from Kludge and has to explain, formally 
or informally, why he is getting out. This is a sensitive 
time: his boss feels, perhaps subconsciously, that 
Kludge has failed AI, and feels some kind of guilt 
himself. The last thing he wants is for AI to tell him 
that he is quitting because his boss is an s.o.b., 
,because Kludge has failed him, etc. 

On his part, AI wants to get out as painlessly as possible 
and, in this sensitive situation, is not about to tell his 
boss that he is an s.o.b. He is not even going to complain 
about Kludge, for fear that that might result in a 
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less-than-glowing reference next time around. AI is going 
to get more money, right? So what is more natural, 
what can get him off the hook more easily, than to give 
as the reason for resignation that he has a chance to 
make more money elsewhere. In a capitalist society, 
this is not only understandable, it is laudable. All 
concerned breathe a sigh of relief, and AI goes on to 
his new job. No one is forced to analyze the situation 
as it really exists, and AI will go on to other jobs 
while Kludge will continue to lose other programmers. 

Just as IImore money" is an acceptable reason for 
leaving, IIdesire for greater challenge and responsibility" 
is an acceptable reason for AI's asking you to hire him. 
To mention money as the prime dissatisfaction in 
one's present job to a prospective employer is damaging. 
To say limy boss is an s.o.b.," or III couldn't handle the 
job" is even worse. So the magic phrase IIgreater 
responsibility" comes to mind. 

The upshot? Kludge thinks it offers challenge, 
responsibility, and adventure to new computerites. 
It also thinks it can't quite manage to pay anyone what 
he's worth. The first thought leads to unrealistic 
smugness, the second to inflated industry salaries, 
neither one beneficial to the employer, or ultimately, 
to the programmer himself. 

There may be no way to get truthfui letters of 
resignation, or honest reasons for wanting to leave 
in a resume-but employers should learn to accept this 
game-playing for what it is, and not to base company 
policies on it. 

-Toe Kuch 

Mr. 'Kuch is head of the planning 
and development unit, adp 
management staff, of the 
National Cancer Institute. 
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SOFTWARE-HARDWARE 

ENGINEERS 
TELEPHONE 

COMMUNICATIONS 

A WORTHWHILE INVESTMENT IN YOUR CAREER 
The entire nature of communications is changing rapidly, and all of us in the 
industry will need to develop more effective ways to anticipate and act upon 
these changes. Skillful and resourceful energies are necessary to provide the 
fullest range of creative services that will be part of our environment. This will 
require individuals who are innovative, intuitive, self-motivated and capable of 
using state of the art techniques as the springboard for new thinking, concepts 
and systems. 

As the industry broadens and diversifies its services, we at GTE Automatic 
Electric will need increasing numbers of dedicated, skilled, and responsible 
people to whom past successes are simply preliminary steps to greater achieve­
ments. Individuals are needed with experience from telephone development, 
manufacturing or service companies, similar electronic manufacturers, or com­
puter corporations. 

POSITIONS OFFERED 
Respond if you want more responsibility, a greater challenge and if you want 
to be a part of the decision-making. The areas described below require experi­
enced engineers from telephony, computer or similar design and development 
corporations who want to go a step beyond their present position. 
Systems Development-Coordinate and direct Software and Hardware aspects 
of a PCM Electronic Switching System. Main responsibilities will be to co­
ordinate the various Hardware! Software activities of the project, aSSisting in 
generating specifications and providing technical direction. 
Software System-Responsible for inter-line technical direction, technical 
evaluation, monitoring and control of all software (telephony, administrative, 
maintenance, and support) for an advanced electronic switching system. 
Common Control Design-For originating, planning, designing and developing 
small electromechanical and!or electronic switching systems. Some positions 
require writing programs for stored program control central processors. 
Diagnostic Development-For the design approaches, the implementation of 
programs and the development of the maintenance facilities to detect and 
correct present and latent hardware and software faults. Requires the ability 
to develop a system to handle calls during fault conditions, keep the system 
operational during system growth and provide abundant man-machine com­
munication to inform craftsmen. 
Software Development-For planning and developing the software architecture 
of Toll and Central Office electronic switching systems. Also responsible for 
guiding the implementation of resultant software sub-programs. 
Hardware Development-Responsible for assisting in formulating an advanced 
electronic switching system structure, performing Network analysis, system 
real time capacity studies, establishing growth and system engineering prac­
tices and evaluating hardware (software trade offs for Centrix and future 
features). 
Salary Open! Salary will be commensurate with experience and qualifications. 
Applicants should submit a detailed resume outlining applicable experience, 
education, salary history and goals. Resumes will be held in strict confidence. 
Send to: 

Russell DeRose, Professional Employment 

(Ci i ~ AUTOmATIC ELECTRIC 
LABORATORIES 
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400 North WoU Road, Northlake, Illinois 60164 
An Equal Opportunity Employer 
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New-and 
botbfree. - .e"fce<JdP 

career comment 

The 1972 
Source EDP Computer 
Salary Survey and 
Career Planning Guide: 
the latest and most comprehensive na­
tionwide salary survey including a look 
ahead to 1976, detailed position analy­
ses and strategy in career planning and 
development. 

Career Comment: 
a continuing line on current trends and 
events that affect the "people" side of 
the computer field. 

Both yours from Source EDP, the na­
tion's largest recruiting firm specializ­
ing solely in the computer field. For 
your free copies, write or visit your 
nearest Source EDP office. Or circle 
the reader inquiry card. 

ATLANTA-William G. Barnett, 11 Corporate Square 30329, 
(404) 634-5127 

CHICAGO-Thomas D. Walsh, 100 S. Wacker Drive 60606, 
(312) 782-0857 and 903 Commerce Drive, 
Oak Brook, 111.60521, (312) 323-8980 

DALLAS- Paul E. Dittmer, 7701 Stem mons freeway 75247, 
(214) 638-4080 

DETROIT - RobertT. Stevens, 24500 Northwestern Highway, 
Southfield, Mich. 48075, (313) 352-6520 

GREENWICH, CONN.-Edward J. Golden, 9 Benedict Place 
06830, (203) 661-3344 

LOS ANGELES-Wayne B. Emigh, Suite 1404, 
3550 Wilshire Blvd. 90010, (213) 386-5500 

MINNEAPOLIS-fred N. Anderson, 801 Nicollet Mall 55402, 
(612) 332-8735 

NEW YORK-Charles T. Stern, 600 Third Avenue 10016, 
(212) 682-1160 

PALO ALTO-Gordon f. Best, 525 University Ave. 94301, 
(415) 328-7155 

PHILADELPHIA-George P_ Ramming, 1700 Market Street 
19103, (215) 665-1717 

ST. LOUIS-Robert H. Trumbul!, Suite 207, 130 S_ Bemiston, 
Clayton, Mo. 63105, (314) 862-3800 

SAN FRANCISCO-Richard M. Clark, 111 Pine Street 94111, 
(415) 434-2410 

UNION, N.J.-Daniel A. Mickel, 2204 MortiS Ave. 07083, 
(201) 687 -8700 

Client companies assume our charges. 

source<)dP 
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A SUBSIDIARY OF 

IEACI 

':;::;,\1:.1.\:; 0 - '2;:._c.o,:J~~ 
corporation ece. ______ rttI 

Inter-Active graphics is the technical name. What 
it means is that Auto-Draft, a completely self-con­
tained hardware/software system, can turn out fin­

ished drawings in a fraction of the time with greater 
accuracy than a whole room full of draftsmen. On top of that 

thoro's no time lost for runny noses, coffee breaks, or paid vacations. 
Basically, it produces finished drawings from rough sketches, photographs and other input mediums. The 
result is faster turn around time, lowor costs, drawing standardization, and easy expansion as the work 
load increases. Auto-Draft can bo used for general drafting, architectural drawings, mapping, generation 
of IC and PC artwork, mechanical drawing or just about any type of drafting application. 

The system is modular so you can start small and expand at an economical pace. People such as General 
Motors, Union Oil, Alcan, Bell Labs, Motorola, U.S. Navy, California Highway Department, U.S. Geological 
Survey and hundreds of others havo used Auto-Trol equipment to satisfy their computer graphics needs. 
Call for an Auto-Trol Representatlvo to survey your drafting requirements. 

AUTO-TROL CORPORATION • 6621 West 56th Avenue • Arvada, Colorado 80002 • (303) 421-5670 
Denver, New Jersey, Atlanta, Los Angolos, San Francisco, Paris (EAC International) 
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