








































































































































































































































Edutronics unbundles. 
Now, from the independent leader in ,computer educa­

tion, you get a choice: 
Either our flexible Edutronics service. Or our new 

unbundled Edutronics courses. . 
Key courses everyone needs. Like Data Base Concepts. 

Systems Analysis and Design. Computing Systems Funda­
mentals. And many others. 

Compared with the manufacturer training you're used 
to, low-cost Edutronics courses really deliver. 

Because our teachers-live or animated-are all on 
film or tape modules, your people can take our courses 
right on the job. No time lost from �w�o�~�k�.� No travel expense. 

And the same course can be used to train 10 people or 
100. At basically no additional cost. 

Since our instructors are recorded, they also have to 
be accurate. Their teaching is more consistent. Unbiased. 

And they never have a bad day. 
With Edutronics courses, students can learn at their 

own pace, too. And if they don't understand everything the 
first time - that's the beauty of instant replay. 

In fact, independent studies prove that award-winning 
Edutronics film instruction - with complete student mate­
rials - is a better way to learn. With higher comprehen­
sion. Better retention. And far quicker results. 

For complete information on all Edutronics courses 
and training services for your needs, tear out and send in 
our coupon today. For immediate questions, call Dan 
Davis at (213) 380-7811. Or contact the Edutronics office 
nearest you-Boston, New York, Washington, St. Peters­
burg, Dayton, Chicago, Dallas, Los Angeles, Toro!1to, Lon­
don and Paris. 

You'll be decidedly ahead. 

�I�-�-�-�-�-�-�-�-�-�-�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-
I 
I 
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Gentlemen :' 
I want to learn more about 
Edutronics courses. Specifically: 

o Data Base Organization and 
Mallagement for Executives 

o The Systems Approach to 
Problem Solving 

o Gotterer on Direct Access 
File Techniques 

DANS COBOL Programming 
Workshop-Sequential Files 

DANS COBOL Programming 
Workshop-Direct Access 

o PUt Programming for 
Direct Access Fifes 

o Computing Systems 
Fundamentals (Overview) 

o Computing Systems 
Fundamentals 

o Essentials of Reading 
Efficiency 

o Reading Efficiency System 

o Fundamentals ot Program-o Buckley on Management ming for Business 
Information Systems Applications 

o Touch-Typing for I/O Devices 0 Fundamentals of Program­

o as 360/370 Overview 
ming for the Terminal User 

o Fundamentals of Program-o OS/360 Job Control Language ming for Technical 

o OS/360 Techniques and Aids 

o OS/360 Utilities 

o OS/360 Core Dumps-MFT 

o OS/360 Core DlJmps-MVT 

o as 360/370 Operations 

o I/O Device Operations 

o Success Through Practical 
Speech Making 

o PLII Programming for 
Sequential Files 

Applications 

o Systems Analysis and Design 

o Data Base Concepts 

o as 360/370 Facilities for 
Non-Programmers 

o Executive Introduction to 
Time Sharing , 

o Computer Concepts for 
Management 

o S/360 Disk Operating System 
o Other _____ _ 

Company _____________ _ 

Street ______________ _ 

_______ State ____ Zlp __ 

Telephone _________ _ 

edutrani[!i 
Edutronlcs Systems International, Inc. 

3345 Wilshire BOUlevard, Los Angeles, California 90010, 
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per ~econd. Plot lengths can be up to 
144 feet, and plot widths are 11 inches 
for the DP-l and 22 inches for the DP-
3. Complete with software support, the 
BTC-7 12400 controller, DP-l plotter, 
and plotter stand rents for around 
$3001 month on a one-year contract. 
Delivery is 30 days ARO. HOUSTON 
INSTRUMENT, Bellaire, Texas. For 
information: 
CIRCLE 223 ON READER CARD 

Disc Storage 
Here's the latest double-density 2314-
type disc offered to 360 and 370 users. 
Doubling the number of tracks to 406 
on each disc surface results in 58 
megabytes per pack, or 466 megabytes 
for a full eight-pack DS-324. The only 
software change necessary is in the 
equipment table to allow addresses 
ranging from Hex 0 to F. Average 
access time is 32 msec, and the unit has 
a fast start-up time of 22 seconds. A 
two-year lease on an eight-drive unit is 
$4325Imonth, including maintenance. 
Production deliveries are scheduled for 
right about now. AMPEX CORP., 
Marina del Rey, Calif. For informa­
tion: . 
CIRCLE 232 ON READER CARD 

Microfilm Terminal 
The model 310 16mm computer out­
put microfilm terminal consists of a 
display and a keyboard for controlling 
its operation. The film cartridge, which 
can contain up to 3,000 pages of infor­
mation, is loaded into' the unit by 
hand, where it is then automatically 
threaded and advanced to the first 

page. The average access time is eight 
seconds, and pages can be rotated 
through 360 0 of orientation, if de­
sired. The 14 x 14-inch screen has 24X 
magnification power. The 310 can also 
be used semiautomatically by the op­
erator using "up" and "down" keys to 
change pages. The terminal is priced at 
$2495 and can also be leased. QUAN­
TOR CORP., Cupertino, Calif. For in­
formation: 
CIRCLE 227 ON READER CARD 

Numeric Keyboard 
The KBG-25 numeric keyboard con­
sists of the numerics 0-9, decimal 
point, eight keys for customer selection 
of any combination of 128 functions 
or symbols, and a single key for 
carriage return I CR-LF rubout/X-Off 
functions. It operates at 10, 15, or 30 
ips, and is available in ASCII, EBCDIC, 

Baudot, and BCD for $295. An RS-232 
interface for the pad is $35. EAST­
ERN DYNAMICS CORP., Brent­
wood, N.Y. For information: 
CIRCLE 218 ON READER CARD 

Fastrand Replacement 
CalComp is the second (see last 
month's Hardware for the first) firm to 
announce a disc system replacement 
for Univac Fastrands. The model 1144 
is logically and electronically compati­
ble with the Fastrands for attachment 
to Univac 1100 or 400 series comput­
ers. It can be equipped with enough 
spindles to make it look like a model II 
or III Fastrand and provides an aver­
age access time of 12.5 msec to either 
22 or 33 million 36-bit words, depend­
ing on model. A dual-channel con­
troller permits simultaneous 110 on 
separate drives· in the same data bank, 
from two processors, or from two 1/0 

channels on one processor. Rental for 
a 6010 Fastrand II replacement is 

Teaching People 
and Training 
Machines ... 
A Primer for Fortran IV: On-line 
by Oliver Selfridge 

The new Novar 5-40 MOD I is 
designed for use with in­
house data collection and 
entry systems presently 
served by the 2740 Model 1. 
There are differences how­
ever-the Novar 'unit is 
smaller, lighter and self­
contained, sells for $3500, 
rents for $95 per month. 

This primer is the most unintimidating teacher of Fortran 
around. It has been designed (in print-out format) and 
written (in author-to-computer style) for the complete' 
novice who could make direct use of the computer's 
skills but who knows nothing of computers and little 
enough math beyond that needed to define particular 
problems. 
$4.95 

The Multics System: 
An Explanation of Its Structure 
by Elliott I. Organick 
$12.50 

Computer Programming with Comit II 
by Victor H.· Yngve 
$5.95 

1 __ 11'011· 
Novar Corporation • 2370 Charleston Road 
Mountain View, Calif. 94040 • (415) 966-2272 
Offices in Principal Cities 

(ij i:j InFORmATiOn SYSTEmS 
INCORPORATED 

CIRCLE 43 ON READER CARD 
118 

Error-Correcting Codes, Second Edition 
by W. Wesley Peterson and E. J. Weldon, Jr. 
$18.50 

The MIT Press 
Massachusetts Institute of Technology 
Cambridge, Massachusetts 02142 

CIRCLE 38 ON READER CARD 
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$3850, excluding maintenance, with 
delivery scheduled 90 days ARO. CALI­
FORNIA COMPUTER PRODUCTS, 
INC., Anaheim, Calif. For information: 
CIRCLE 230 ON READER CARD 

PDP-l 5 Memory 
The DMS-15 is an add-on core memory 
for the PDP-15 computer, billed as being 
much cheaper than DEC'S memories. It 
has a maximum of 800-nsec cycle time 
and is available in sizes from 8-64K. It 
recognizes 18 bits of address, allowing 
index registering to 128K core. A 
boundary register locates the add-on 
memory above the main memory in 
core space. A 32K system is about 
$25K including interfacing and instal­
lation. Delivery is 60 days ARO. DI­
MENSIONAL SYSTEMS, INC., 
Waltham, Mass. For information: 
CIRCLE 260 ON READER CARD 

Mark Sense Sorter 
The Sorter 1000 optically reads both 
sides of standard mark sense cards at 
1000 cpm. The sort andlor selection 
sequence is programmed into the sorter 
by means of a program deck that pre­
cedes the data deck. The program re­
mains there until changed by another 
program deck, which may contain up 
to 256 instructions. The number of 

card pockets on the 1000 can range 
from three to infinity, according to the 
manufacturer. A six-pocket model rents 
for $7501 month on a three-year lease, 
including maintenance; and the model 
1000 is available 90 days ARO. DIG­
ITAL DEVELOPMENT CORP., San 
Diego, Calif. For information: 
CIRCLE 228 ON READER CARD 

Oem Minicomputer Line 
The popular SPC-16 and SPC-12 
product lines are the basis for nine new 
minis from this manufacturer. The 
models 16/40, 16/60, and 16/80 have 
16-bit memories expandable from 4-
16K. The cycle times are 1.44 msec, 
960 nsec, and 800 nsec, and read-only 
memories that halve those times are 
available. These machines all feature 
eight interrupts, a tty controller, power 
supply, real-time clock, console, parti­
tioned processing, and block memory 
protect for $5550, $6550, and $8550, 
respectively. The 16/45, 65, and 85 
versions have external 110 packaging, 
with memories expandable up to 32K 
with the same performance specs as 
the 40, 60, and 80. Prices for these 
three are $3950, $4950, and $6950. 

The SPC-12/1 0, 12/15, and 12/20 
models all feature 2.3-usec cycle times 
in memories expandable from 4-16K, 
tty controller, one interrupt, power fail! 

auto restart, and a real-time clock as 
an option. They differ in 110 capabil­
ity: the 12/10 has external 110 pack­
aging, while the 121 15 and 12/20 have 
7 and 19 internal 110 slots. The prices 
of these units are $2890, $3480, and 
$3980. 

The software includes the entire li­
brary developed for the original SPC 
models: 20 different operating systems, 
FORTRAN and BASIC compilers, ma­
chine control routines, 110 and utility 
routines, etc. Deliveries on the new 
equipment are scheduled for 60 days 
ARO. GENERAL AUTOMATION, 
INC., Anaheim, Calif. For informa­
tion: 
CIRCLE 234 ON READER CARD 

Paper Tape Reader 
The TRM9300B reads all standard 5-, 6-, 
7-, and 8-level tapes at 300 cps. Up to 
60% light transmissivity can be tolerated 
without adjustment by the unit, which 
uses light-emitting diodes. The unit can 
stop in character and contains no gears, 
belts, pulleys, clutches, capstans, or 
brakes. The price to oem's is $545, and 
availability is about one month. ELEC­
TRONIC ENGINEERING CO. OF 
CALIF., Santa Ana, Calif. 
CIRCLE '236 ON READER CARD 

Paper Tape Option 
A paper tape punch is now available for 
storing the input from the GraUPen data 

Computing Systems 
Fundamentals.An Overview. 
A course every corporation needs. , 
A fast, easy way to familiarize executives with the 

broad capabilities of their company's computer 
services. 

And at just $500, one of the best values in education 
today. 

Important information you will 
need for card record design, 
plus planning for card handling 
and filing. 

Entitled Computing Systems Fundamentals (Over­
view), our new Edutronics course for management 
includes 3 exciting animated film-cassette modules in 
full color. Plus workbook, viewers guides and instruc­
tor procedures. 

The course introduces management personnel to 
fundamental computer terminology. Explains basic 
activities and functions such as input! output, program 
processing and memory. And explores the relation­
ship between digital data and human decisionmaking. 

Write today or circle readers' 
service number. 

MEDIA MANAGEMENT SYSTEMS 
! 10 DC,O~ ~ 5S~~. N1 O~LF(VAa.~'R ~ 0.,1 C !S:~!'HM/.S~A~! upS ~ lJ ~ ~! ~D~ 
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Send for your course preview today. 
p----------------
I Gentlemen: Please rush me the 
I Edutronics Computing Systems 
I Fundamentals (Overview) course in 
I 16mm format for a 5-day preview. 
I 0 My $50 course preview 
I fee is enclosed. (Applicable to 
I purchase·)D Bill me later, please. 

I Name 

I Com 

Edutronics Systems International, Inc., 
3345 Wilshire Boulevard, 
Los Angeles, Calif. 90010. 

CIRCLE 13 ON READER CARD 
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WhXdidOTB 
put ItS compute 
money on a 
dark liorse? 

120 

Because we showed the Off Track Betting Corp. 
how they could save a bundle by using our totally 

compatible 1/8" series 12 bit minicomputer. 

To date, we've installed six systems for OTB, 
each containing three specially expanded 

0-112's containing broad data communica­
tions capability. 

What's more, we've delivered over 250 of 
our 0-112's as replacements for 1/8" series 

computers for many other companies. 

CIRCLE 94 ON READER CARD 

If your budget could do a little better in 
the stretch, call us. 

iOigital Computer Controls Inc., 
12 Industrial Road, 

Fairfield, New Jersey 07006. 
Phone (201) 227-4861 

@ 
DIGITAL CDMPUTER 

CDNTRDLSINC 
Coming up fast. 

ORTRMRTION 
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entry products. The complete system, in­
cluding the ballpoint pen that generates 
sound signals, the 14 x 14-inch tablet, 
control unit, and paper tape punch is 
priced at $5995 (binary recording) and 
$6295 for BCD. SCIENCE ACCESSO­
RIES CORP., Southport, Conn. 
CIRCLE 237 ON READER CARD 

PROM Programmer 
The model 7121 is used to program 
PROM'S (Programmable Read Only Mem­
ories) in one of three modes: manual, 
semi-automatic, or fully automatic. The 
unit takes a Hollerith format punched 
card for automatically fusing the desired 
bit pattern. Interfaces, card formats, and 
control panel can be customized to the 
user's needs. Basic systems start under 
$6K, and delivery is typically 90 days ARO. 

WARSHAWSKY, SAYRE AND ASSOC., 
Los Angeles, Calif. 
CIRCLE 238 ON READER CARD 

Light Pen 
The series 6000 light pen is offered to 
oem's that are building graphic terminals. 
The pen is activated by pressing the tip 
against the crt screen, and it is attached to 
the electronics unit using fiber optics. Sin­
gle units are priced at $350. NORMAN 
JONES, INC., South Merrimack, N.H. 
CIRCLE 239 ON READER CARD 

Data Simulator 
The digital data simulator can be used to 
develop and check out peripheral equip­
ment such as mtu's, discs, and drums. The 
unit does bit-for-bit compare and stops on 
error showing character read and char­
acter expected. The format of testing in­
formation is entered through buttons and 
switches on the unit. The price is $2200. 
COMPUTER SYSTEMS, Palos Verdes 
Estates, Calif. 
CIRCLE 240 ON READER CARD 

Fiche Reader 
Black-and-white, full-color, and diazo 
fiche and film of up to 4 x 6 inches can be 
displayed with the MicroVu II. It features 
a vertical indexer to permit the user to 
select any desired row on fiche having up 
to eight rows, with individual frames lo­
cated by horizontal scanning. The viewer 
only weighs 71fz pounds. Standard is 20X 
enlargement, with 24X optional. The, 
price is $129.50. DASA CORP., Andover, 
Mass. 
CIRCLE 241 ON READER CARD 

Modem 
The Tele-Signal model 881C permits the 
use of tty models 33 or 35, equipped with 
a standard control unit for Touch-Tone or 
rotary dial operation, on the TWX and 
Data Phone switched networks. It is a 
replacement for the WE101C and the 
AE101C. Without a DAA interface card, 
the 881 C sells for $495; 'with it, it's $565. 
SINGER TELE-SIGNAL, Woodbury, 
N.Y. 
CIRCLE 242 ON READER CARD 

Disc Formatter 
A disc formatter for easing the interface 
problems between the controller and the 
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drive is available to oem's purchasing this 
company's 5000 series disc units. The de­
vice performs data transfer control and 
error checking for up to four discs. It can 
be equipped with a ROM for applications 
requiring one. Basic prices start at $1660. 
PERTEC, Los Angeles, Calif. 
CIRCLE 243 ON READER CARD 

S/3 Disc Cartridge 
Users of the IBM 5444 disc drive (or 
equivalent) are offered a cartridge for 
that drive for $160. The 15-inch diame­
ter unit stores nearly 2.5 megabytes. 
WRIGHT LINE, DIV. OF BARRY 
WRIGHT CORP., Worcester, Mass. 
CIRCLE 244 ON READER CARD 

S/3 Media Storage 
A cabinet for storing IBM 5444 disc car-
tridges is available in colors to comple­
ment the S/3. It holds up to nine car­
tridges, or eight cartridges and five pro­
gram card trays in a roll-out shelf. The 
unit can be combined with other units for 
larger capacity storage, and each cabinet 
has a lock on it. The price is $126. 
WRIGHT LINE, DIV. OF BARRY 
WRIG HT CORP., Worcester, Mass. 
CIRCLE 245 ON READER CARD 

Cassette Option 
A cassette with editing capability is of­
fered to users of this firm's PortaCom 
portable data terminal, increasing the 
transmission rate of the unit from 10 to 
30 cps. Data can be entered in an off-line 
mode for subsequent transmission. The 
price for the unit is $1450. DATA 
PRODUCTS CORP., Woodland Hills, 
Calif. 
CIRCLE 246 ON READER CARD 

Graphic Display 
The 661116612 keyboard and monitor are 
designed for use with the company's model 
6500 and 6600 display systems. The 14-
inch tv monitor has over 250,000 indi­
vidually addressable points, or room for 
over 3K alphanumeric characters. The 
661116612, including 95 ASCII characters 
and 20 control codes, is priced at $1500. 
DATA DISC, INC., Sunnyvale, Calif. 
CIRCLE 247 ON READER CARD 

Forms Imprinter 
An imprinter is offered for this firm's 
series 1500 forms bursters for slitting, 
imprinting, bursting, and stacking of con­
tinuous forms. Rubber patches are used 
for the imprinting of signatures, rates 
dates, slogans, or advertising messages. 
Basic prices start at $4395, THE STAN­
DARD REGISTER CO., Dayton, Ohio. 
CIRCLE 248 ON READER CARD 

Oem Cassettes 
The MT-6 digital cassette features bidi­
rectional operation at 7.5 ips, phase-en­
coded recording at 800 bpi, and read-after­
write checking from the dual-gap head. 
It's intended for the communication sys­
tem, point-of-sale, and machine tool con­
trols markets. The unit is priced at $1 K. 
TEAC CORP. of AMERICA, Monte­
bello, Calif. 
CIRCLE 249 ON READER CARD 

The MT-5 series of digital cassettes is 
similar to the MT -6 line above, but is 

computer' 
bookshelf 

System Analysis for Data Transmission, 
by James T. Martin, IBM Systems Research 
Institute. A detailed explanation of all im­
portant considerations in the design and 
implementation of teleprocessing systems. 
1/72/ approx. 784 pp./ cloth (88130-0) 

Introduction to Teleprocessing, by James 
T. Martin, IBM Systems Research Institute. 
A basic introduction to the entire subject 
of teleprocessing containing references to 
all other James Martin books in the series. 
1/72/ approx. 208 pp./ cloth (47981-6) 

Programming the IBM 1130, 2nd ed., 1972, 
by Robert K. Louden, Memorex Corpora­
tion, and George Ledin, Institute of Chemi­
cal Biology. This revised edition emphasizes 
programming techniques and applications 
usi ng the 1130 as an entry point into the 
world of computers. 1/72/ 448 pp./ paper 
(73027-5) 

System/3 Programming: RPG II, by S. M. 
Bernard, IBM Corporation. A step-by-step 
approach to RPG II programming using 
illustrations, summary sections, test pro­
grams, and sample prog rams. 2/72/ 400 
pp./ 6x9/ cloth (88169-8) 

Design of On-Line Computer Systems, by 
Edward Yourdon, EL.I. Computer Time 
Sharing Inc. An integrated discussion of 
all major components of an on-line com­
puter system. 5/72/ 576 pp./ cloth 
(20130-1 ) 

Business Systems and Data Processing 
Procedures, by Frank J. Clark, Genesee 
Community Col/ege, Ronald Gale, IBM Cor­
poration, and Robert L. Gray, State Univer­
sity of New York, Binghamton. A two-part 
examination of business systems including 
their organization, nature, and scope; and 
an overview of systems analysis and sys­
tems improvement. 1971/ 288 pp./ cloth 
(10768-0) 

Debugging Techniques in Large Systems, 
(1971/ 148 pp.) cloth (19731-9), Formal 
Semantics of Program Languages, (4/72/ 
approx. 264 pp.) cloth (32906-0), and Com­
puter Networks, (Forthcoming), aI/ edited 
by Randall Rustin, Courant Institute of 
Mathematical Science, New York Univer­
sity. This series of books originated in 
three symposia in areas of current interest 
in computer science. The symposia were 
presented by tl:le Courant Institute of Math­
ematical Sciences of New York University. 
The emphasis at the meetings was on the 
discussion of open problems rather than 
on presentation of solved problems. 

Prentice-Hall 
Box 903, Englewood Cliffs, N.J. 07632 
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plug-in 
peripherals 

for big 
mini-computer 

performance 
Whichever little computer you own, whether a PDP-
8/E, NOVA, or other, our line printers and magnetic 
tape transports will plug directly into your equipment 
to provide big performance at little cost. Specifically 
designed for your mini-computer, they offer easy 
operating features, compact size, low maintenance. 

Take our line printer ... only slightly larger than a 
typewriter, its print quality is equal to or better than 
that of $30,000 machines with the sixth copy almost 
as clear and crisp as the first. * It has a swinging yoke 
for easy front loading of paper and ribbon replace­
ment, plus a simply-changed font belt, so that a clerk 
can operate it like a veteran with minimum instruction. 

Our magnetic tape transports come in a wide range· 
of speeds and tape densities. Tape threading is elim­
inated by a unique leader clamp system and reel 
loading is a one-hand operation because of our snap­
on/snap-off hub release. * The self-contained for­
matter saves both cost and space. Incorporating the 
latest in technology and packaging, the transports 
are highly reliable and easy to maintain. 

And if ever required, Digitronics' nationwide experi­
enced field service organization is available for 
on-call service. Digitronics Corporation, Southboro, 
Massachusetts 01772- 617/481-2500. 

I~I DlGlTRONICS CORPORATION I 

*See these features demonstrated at Computerworld's Computer Caravan: Boston - Feb. 22,23,24 / New York 
_ Feb. 29, Mar. 1, 2 / Washington, D.C. - Mar. 7, 8, 9 / Atlanta - Mar. 14, 15, 16 / Dallas - Mar. 21, 22, 23 / Los Angeles­
April 4, 5, 6 / San Francisco-April 10, 11, 12 / Chicago-April 18,19,20 / Detroit-April 25,26,27 
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offered in read-only and write-only elec­
tronics. The start/stop time is something 
under 25 msec, and the price for these 
fully packaged units is $595. TEAC 
CORP. of AMERICA, Montebello, Calif. 
CIRCLE 250 ON READER CARD 

The DPC-201 transport drive is a bidirec­
tional, single-motor, dual-capstan Philips­
type unit available in one or two tracks 
with 6-, 8-, or 12-ips run speeds. Oem's 
can also obtain face or edge loading 
models, data electronics, and a capstan 
motor servo. The price drops below $200 
per unit for medium-size orders, and the 
units are available now. 3M CO., St. Paul, 
Minn. 
CIRCLE 251 ON READER CARD 

The AJ 700 is a Philips-type cassette deck 
offered to oem's. The asynchronous unit 
can be ordered as a one- or two-track 
deck, with speeds up to 15 ips. The basic 
unit is priced at $350 in 100-unit orders. 
Optionally a\'ailable are data electronics; 
heads; read/write, read-after-write, and 
read-only electronics-for around twice 
the basic unit price. ANDERSON 
JACOBSON, INC., Sunnyvale, Calif. 
CIRCLE 252 ON READER CARD 

Microfiche Display 
A portable, upright reader for displaying 
ultrafiche images, the 27-pound model 

OM1200 

... and that's not all-there's 
a new Mini-Console for remote 
batch or computer center proces­
sing. This new console is available 
as the OM 600C which reads at 
a speed of 600 cpm and the 
OM 1000e operating at 1000 cpm. 

With the addition of Mark Sense 
every Documation Card Reader 
will now read all SO-column cards 
whether the data is punched, pen­
cil marked, or an inter-mixed com­
bination of both ... and at full 
operating speed! 

March, 1972 

455-3 is a smaller, lighter version of the 
vendor's PCMI reader. It is capable of 
displaying images at normal size from 
reduction ratios of 150: 1. The price is 
$450. NATIONAL CASH REGISTER 
CO., Dayton, Ohio. 
CIRCLE 253 ON READER CARD 

Tape Subsystems 
A number of tape subsystems with vari-
ous capabilities are offered to NAKED MINI 
and ALPHA minicomputer users, as well as 
to users of the older 116 and 216 models. 
Read/write models with 7-inch reels start 
at $7K, with read-after-write models us­
ing 10lh-inch reels priced at $9400, in­
cluding controller. COMPUTER AUTO­
MATION, INC., Newport Beach, Calif. 
CIRCLE 254 ON READER CARD 

Performance Measurement 
Version 3 of the CUE (Configuration Util­
ization Evaluator) line of measurement 
products features more comprehensive 
reporting, including the ability to point at 
suspected contention points in the system, 
a cpu/channel report, logical channel/de­
vice utilization report, and even a direct 
access head movement activity report. 
CUE-Version 3 may be purchased for 
$8800, or leased. BOOLE & BABBAGE, 
Cupertino, Calif. 
CIRCLE 255 ON READER CARD 

Medical, PIC Graphics 
The GX-200 is a solid-state raster-scan 
graphic display available in four-color 
systems for one channel at $7500 (each 
additional channel, $2K), or eight-color 
models for $8500, one channel, with addi-

OM 200 An ideal, low cost card input 
companion for mini-computers. Reading 
speed: 300 cpm. 
Slant-Top A member of the Heavy Duty 
Models, these readers are constructed to 
withstand around-the-clock operation under 
the most adverse conditions. Cards may be 
effortlessly loaded and unloaded on the 
fly. Reading speeds: 300 cpm-600 cpm-
1000 cpm. 

Mini-Console This model meets the remote 
batch terminal or computer center require­
ment for an economical, high speed, medi­
um capacity punched card reader. The 
console featues a 1500. card hopper and 
stacker capacity. Reading speed: 600 cpm-
1000 cpm. 

OM 1200 This model fills the need for 
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tional channels priced at $3K. Interfaces 
for most minicomputers run $1-2K. 
RAMTEK CORP., Palo Alto, Calif. 
CIRCLE 256 ON READER CARD 

Bipolar RAM 
The series 2000 bipolar random access 
memory can be ordered in configurations 
ranging from 512 to 8K words of 8 to 36 
bits each. The TTL/DTL-compatible line is 
of the nondestructive readout type and 
has a cycle time of 100 nsec. Including 
drivers, sensing, and decoding electronics, 
4K of 16-bit words runs about 13¢/bit. 
INTEGRATED MEMORIES, INC., 
Wilmington, Mass. 
CIRCLE 257 ON READER CARD 

Buffered Tape Transports 
This manufacturer's 5000, 6000, and 7000 
lines of tape transports can now be ob­
tained with character buffers ranging 
from 256 to 2K characters. Prices start at 
around $3500, and the drives can be used 
in plotting, COM, data entry, or commu­
nications applications. PERTEC, Chats­
worth, Calif. 
CIRCLE 258 ON READER CARD 

Oem Card Reader 
The model 600 reader is a standard 80-
column unit that reads at demand rates of 
400 or 600 cpm. Fiber optics handle the 
reading chore. The deck and electronics, 
without cabinet, in quantities up to 24, is 
$1350. The components also are sold sep­
arately, and a diagnostic panel is offered 
as an option. TRUE DATA CORP., 
Newport Beach, Calif. For information: 
CIRCLE 259 ON READER CARD o 

MINI-CONSOLE 

an economical, high speed, large capacity 
punched card reader. Reading speed: 
1200 cpm. 

With the introduction of the Mini-Console, 
Documation now offers the data processing 
industry the widest variety of card reader 
models available anywhere. 

With the introduction of Mark Sense, Doc­
umation offers every reading feature for 
processing 80-column cards. 

I I 
II DOCUMATION 

I e·· . ". . 
e a , •• 

INCORPORATED 

841 EAST NEW HAVEN AVENUE 
MELBOURNE, FLORIDA 32901, PHONE 3051724·1111 
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Software & Services 
Software 
Notes ... 
It's estimated that trans­
portation accounts for 20% 
of the gross national prod­
uct, which probably ex­
plains the increasing num­
ber of route optimization 
programs announced lately. 
IBM has just captured one 
of the biggest plums avail­
able to vendors of these 
programs, installing a sys­
tem called FIRST (Fast In­
formation Retrieval for 
Surface Transportation) at 
Consolidated Freightways' 
Portland, Ore., data cen­
ter. It's claimed that 
Consolidated, the nation's 
largest motor common car­
rier, can trace in seconds 
its 8,200 tractors and 
trailers by location, car-
go, driver, or ETA at next 
destination. 

"It amazes me that with 
the high level of devel­
opment of computer simu­
lation techniques, engi­
neers still would .rather 
build expensive breadboard 
models of equipment," says 
Mitre Corp's hurricane 
simulation project leader 
Richard Jordan. "They're 
quite willing to spend 
$lOOK on prototypes, and 
when you tell them they 
can get the same results 
on the computer for a lot 
less money, they think 
you're crazy!" 

Access to a computerized 
file of personal and pro­
fessional information, to­
gether with a three-minute 
video tape audition, is 
being offered to casting 
departments in tv, movies, 
legitimate theater, and 
advertising agencies 
by Utopia Talent and Tape 
Service of New York. The 
object is to cut down on 
the time required to match 
players and parts. 

124 

Data Editing 
EDITOR is an ANSI COBOL package that 
generates COBOL edit programs for 
running on IBM 360 and 370 gear 
(both os and DOS) and the Univac 
1108. It's claimed that less than an 
hour is required to create a program 
that can process 100,000 raw data rec­
ords; edit 25 fields with 10 look-up 
tables for alpha, numeric, and para­
metric values; provide for key field, 
card type, and action codes; logically 
compare selected data elements; create 
a master file of valid records; output 
erroneous records with errors and 
fields identified and allow for newfields 
on the next update (anywhere in the 
record); and print hash totals on se­
lected fields. A few control cards are all 
that is required. A minimum of 50K 
bytes of memory is needed, and EDITOR 
sells for $6400, including training and 
documentation. The first 10 buyers get 
edit and file maintenance programs 
generated free to the buyer's specifica­
tions. GROUP OPERATIONS, INC., 
Washington, D.C. For information: 
CIRCLE 271 ON READER CARD 

Circuit Optimization 
There ,are numerous circuit analysis 
programs in existence that take ele­
ment values as input and calculate re­
sponses. Then the user tries to adjust 
the circuit so the output (responses) 
will be more what he's after. MAGIC 
(Modern Analytical Generator of Im­
proved Circuits) goes about the circuit 
analysis task "backwards" (depending 
on your point of view) in that it takes 
as input what the final circuit perfor­
mance specs are supposed to look like, 
and then works back to adjust circuit 
values to produce the desired result. 
MAGIC can be used on circuits ranging 
from DC to microwave. The FORTRAN 
IV program can be purchased for $25K 
for a CDC 6000 series computer 
(17K words required); there is an 
additional charge for other machines. 
MAGIC is also offered as a service from 
United Computing Systems, Inc., in 
Kansas City. SCIENTIFIC SYSTEM 
TECHNOLOGY, INC., Dallas, Texas. 
For information: 
CIRCLE 272 ON READER CARD 

Memory Allocation 
Ampex would really rather not say 
what's in its Management System pro­
gram for 360 models with auxiliary 
storage. One source describes the BAL 
module simply as "witchcraft," but we 

, do know that it in some way augments 
the memory allocation functions of OS 
/ 360 MVT and MFT to more effectively 

use the combination of the two mem­
ories. In the case of 360s with Ampex's 
ECM attached, it's claimed that a 15 % 
throughput increase was realized using 
the program. (There has been suspi­
cion that 360s were executing pro­
grams in Lcs-type auxiliary memories 
rather than in main memory, so per­
haps this program has put a stop to 
that.) The program sells for $5K and 
rents for $125/ month on a two-year 
contract. kMPEX CORP., Marina del 
Rey, Calif. For information: 
CIRCLE 273 ON READER CARD 

Molecular Modeling 
Chemists need no longer construct 
"tinker toy" models of complex organ­
ic molecules to predict their properties, 
or see how they might be changed. 
Though such "ball and stick" molecule 
construction probably has some ther­
apeutic value, it's time-consuming 
(therefore expensive) and seldom gives 
an accurate picture of the molecule 
anyway, since the bond angles are 
fixed by the holes drilled in the balls 
representing the atoms. 

An alternative is OMMP, for Organic 
Molecule Model Program. These com­
puter-created perspective drawings are 

NEOPENTANE 

correctly scaled, with relative atomic 
radii and bond lengths, can be drawn 
from any point around the molecule, 
and have hidden lines removed to add 
realism to the picture. There are also 
reports describing the molecule geome­
try in numerical terms, a bond angle 
report, an inter/ atomic distances re­
port used in estimating nonbonded in­
teractions, and a dihedral angle report 
for evaluating the geometry of rings 

. and multiple bonds. 
The input for many molecules is the 

molecular formula coded in a simple 
line notation. The program then calcu­
lates the coordinates for the atoms. 
The present program, which allows up 
to 124 atoms per molecule,. is supplied 
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atics introduces 
"canned"software. 

You buy it like you buy a can of soup. Software and hardware in one package, 
called the "Tin Can~' 

The soup in our Tin Can is a series of pre-cooked on-line software systems. 

Off-the-shelf computer systems for sale at Cybermatics Inc., Englewood Cliffs, N.J. Phone 201-871-1300. 

There's a recipe for just about every kind of data communication.1 The can is the 
hottest computer in the business: 

Whatever recipe you pick, you'll find it hard to beat the Tin Can system's speed 
and capacity.3 It's certainly the most accommodating system yet designed~ And 
you can mix any or all of the recipes in the one can without spending a bundle. 

Because the Tm Can system is a stock item, the purchase price or rental is low; 
you can have one working for you in a few months instead of the usual year 
or two; and we can demonstrate one for you right now. 

In fact by getting a Tm Can system fromCybennatics Inc.,you benefit from all 
the experience weve had designing on-line systems for giants like ITT and 
Western Union. But you don't have to foot a giant bill. 

1. The basic systems are 
Message Switchmg, Front End, 
Concentrator, On-Line Inquiry 
and Data Distribution and 
Collection. 

March, 1972 

2. Tin Can hardware is Digital Equipment 
Corporation's PDP II series of 
mim-computers, with all the peril?herals 
you co';!lcf need a~d Cybermatics Real-Time 
ExecutIve Operatmg System. 

3. The basic Tin Can systems 
handle 64 lines. Deluxe models up 
to 300. The basic model switches 
messages (for example) at 2.5 KC 
per second. 

TmCan 
Cybennatics'sortware/hardware ~. 

CIRCLE 72 ON READER CARD 

4. We know of no common-carrier service 
or tenninal arrangement that Tin Can 
systems can't work with. They interface with public 
and private networks and handle all transmiSSIOn 
languages, at whatever speed they're spoken. 

101')71 C.VIl(IlMATICS INC .. 
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software 
&services __ 
as a FORTRAN IV source deck of 5,000 
cards for $5K. The program requires 
typically 16K bytes of memory on 
360s, and can also be shoehorned in­
to machines as small as a 16K (16-bit) 
IBM 1130. A plotter is required. OMMP 

is also offered as a service, with a 
charge of around $20 per molecule de­
pending on output options. AMPER­
SAND CORP., York, Pa. For informa...; 
tion: 
CIRCLE 270 ON READER CARD 

Bill of Material System 
A master parts file and a product struc­
ture file comprise this bill of materials 
processing system, providing parts and 
subassembly requirements and fore­
casts, and also supplying part and labor 
cost information at various production 
stages. Explosion and implosion re­
ports are generated, as are subassembly 
picking lists, etc. The program is writ­
ten in BAL and RPG and requires at least 
32K bytes of storage under either .DOS 

or os. The price of $12K includes in­
stallation, one-year warranty, and doc­
umentation. DAT AROY AL, INC., 
Nashua, N.H. For information: 
CIRCLE 261 ON READER CARD 

LEASING 

36010S Accounting 
ABACUS is an accounting and billing 
program for OS/360 MVT and MFT 

(with or without HASP) that should be 
of particular interest to service bureaus 
and data centers that are required to 
account for computer time charges by 
customer, project, or programmer. 
ABACUS handles accounting for both 
block-time entries and multiprogram­
ming mode, extracting data from the 
standard SMF in os as input. The re­
porting features include production of 
billing and utilization information 
daily, month-to-date, and monthly. 
The billing algorithm is said to be 
easily modified. Selected accounts 
may be processed for discrete periods. 
The price of the package is $2500. 
APPLIED DAT A RESEARCH, 
IN.C., Arlington, Va. For information: 
CIRCLE 274 ON READER CARD 

Real-time OS 
All of this manufacturer's DC 6024 
family of computers are capable of 
running OMS (Disc Monitor System), 
which requires 12K (24-bit) words on 
the 602415 and 16K on the 6024/1 
and 6024/3, a tty, and a disc unit. OMS 

processes foreground programs using a 
priority structure to allocate memory 
and cpu usage. These programs can be 
core resident or may be cataloged on 
disc and initiated by external inter-

rupts, such as through the console, or 
called by another foreground program. 
Additionally, there is· a timer scheduler 
that can initiate programs. If memory 
space is insufficient for the foreground 
programs, background processing is 
automatically rolled out onto disc and 
automatically called back in when 
memory is again available. The os also 
prevents unchecked programs from 
transferring into critical foreground 
tasks. The price for the OMS is $5K, 
with a one-week training course of­
fered at $250 per person. DA TA­
CRAFT CORP., Ft. Lauderdale, Fla. 
For information: 
CIRCLE 275 ON READER CARD 

Wholesale Distribution 
STARS is the name of this wholesale 
distribution package available for the 
Singer System Ten. It includes ac­
counting programs such as billing, ac­
counts receivable, inventory control, 
sales analysis, accounts payable, gener­
al ledger, and payroll. File mainte­
nance, inventory receipts and adjust­
ments, cash posting, and invoicing can 
be done interactively with the pro­
gram, potentially eliminating coding, 
keypunching, and editing of input. The 
entire system is priced at $9K, includ­
ing documentation and on-site assis­
tance. Portions of the system are sold 
separately. INFORMATION MAN-

We screw up everything BUT leasing 

-No deal too small or too large­

We have our own funds and are not 

brokers. 

Call us at (203) 637-1091-a 72 hour 

lIyesll or IIno
ll service. 
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Christiana Leasing Company 

15 Old Clubhouse Road 

Old Greenwich, Connecticut 06870 

CIRCLE 54 ON READER CARD 

A 16 terminal Wyle 8000 CRT cluster costs 
between $30,000 & $40,000. An equivalent IBM 
2260/2848 checks in at $80,000 to $100,000. 

When it comes to dollars & sense, the Wyle 
8000 beats the 2260/2848 hands down. 

First we introduced the "Bookie", New York 
City's off-track-betting-terminal. Now, the 
Economist, the do-more, cost-less cluster. 

For expertise in CRT displays & terminals, 
look to Wyle Computer Products. 

WYLE COMPUIIR PRODUCIS, INC. 
A Subsidiary of Wyle Laboratories 

128 Maryland St., EI Segundo, Ca. 90245 (213) 678-4251 

CIRCLE 56 ON READER CARD 
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AGEMENT ASSOCIATES, INC., 
Dallas, Texas. For information: 
CIRCLE 277 ON READER CARD 

Mailing List Analysis 
Using SELEX, it is possible to evaluate 
mailing lists by almost any criteria, in­
cluding SIC numbers, geographical lo­
cation, Zip code, size of sale or sales, 
or similar factors. SELEX can then be 
instructed to pick "nth" names for test 
mailings. Sequential series of data are 
handled using up to 104 decision-mak­
ing variables. The BAL program requires 
about 8K bytes on 360/370 computers 
and is priced at $3K, including docu­
mentation and installation. TECH­
SYSTEMS, INC., Chicago, Ill. For in­
formation: 
CIRCLE 276 ON READER CARD 

Dispatching/Routing 
More and more programs similar to 
this vehicle dispatch and distribution 
planning program are appearing, and 
certainly some time in the future near­
ly all firins with access to a computer 
will have one to efficiently schedule the 
delivery of its wares. This one is said to 
handle any number of vehicles for de­
livery and pickup to any number of 
customers. The FORTRAN IV package is 
also sophisticated enough to handle 
simulation of numbers and types of 

vehicles, warehouse locations, and 
routing. Also computed are the vehicle 
mileages, load and unload times, travel 
times, and fleet statistics. Typical 
memory requirements are 120K bytes, 
and the price is $12K. The program 
can be leased for $200/month. STEV­
ENSON & KELLOGG, LTD., Van­
couver, British Columbia. For infor­
mation: 
CIRCLE 262 ON READER CARD 

Real-Time Exec 
Offered to Nova and Supernova users 
having the minimum 4K on these sys­
tems is the RTOS for handling 110 tim­
ing, data buffering, priority interrupts, 
and task scheduling. It resides in 1 K of 
memory and also requires the real-time 
clock feature. Concurrent processing, 
such as reading and writing data blocks 
while monitoring other devices, is an­
other feature of the RTOS. It is available 
immediately for no charge. DATA 
GENERAL CORP., Southboro, Mass. 
For information: 
CIRCLE 263 ON READER CARD 

File Management 
Users of this firm's 2500 computer are 
offered a submonitor for controlling up 
to 32 fixed- or moving-head disc units 
and other peripherals such as card 
readers, line printers, paper tape equip-

Save time ... money ... trouble ... 
Lease your Teletype equipment 
from RCA ... 

ment, and crt units. Some of the fea­
tures include FORTRAN IV compilerl 
loadl go capability, mass storage 
housekeeping, automatic storage space 
allocation, and the accommodation of 
variable-length records. The file man­
agement monitor operates under either 
the W 2500 Monitor II or Monitor V 
operating system and requires at least 
16K 16-bit words. Westinghouse is 
bundled. WESTINGHOUSE ELEC­
TRIC CORP., Orlando, Fla. For in­
formation: 
CIRCLE 264 ON READER CARD 

Report Generation 
Datatrieval is intended to facilitate in­
formation retrieval and printout using 
a series of user-prepared input state­
ments, The load-and-go HAL program 
features table look-up and all forms of 
arithmetic operations. Finished reports 
can be printed in a variety of formats, 
with self-centering report titles; one, 
two, or three columns of column head­
ings; group or detail printing; up to 
nine spaces between each line, etc. Da­
tatrieval requires a minimum of 48K 
on 360 models 25 and up running os 
or DOS. The price is $6K. A Spectral 
70 version is also available. FORTEX 
DATA CORP., Chicago, Ill. For in­
formation: 
CIRCLE 265 ON READER CARD 

Model 33ASR (with tape perforator 
and r~ader) $50 per month. 
Model 33KSR (send/receive) 
$37 per month. 

DDSI - perhaps the finest Computer Graphics 
and Computer Microfilm Service Center any­
where! (Is there a better one? We'd like to 
know.) 

• Immediate delivery in any quantity. 
• Includes nationwide maintenance 
service by RCA's own technicians. 
Call or write'nearest office: RCA Service Company 
A Division of RCA, Technical Products Service 

Bldg. 204-2 
Camden, N. J. 08101 
Phone: (609) 963-8000 
Ext. PY-4129 

3310 South 20th Street 
Philadelphia, Pa. 19145 
Phone: (215) HO 7·3300 (Pa.) 

(609) W0-i3·2043 (N.J.) 

1778 Marietta Blvd., N.W. 
Atlanta, Ga. 30318 
-Phone: (404) 355-6110 

5121 W. 161st Street 
Cleveland, Oh io 44142 
Phone: (216) 267-2725 

nell 

43 Edward J. Hart Rd. 
Liberty I ndustrial Park 
Jersey City, N. J. 07305 
Phone: (201)434-2318 (N.J.) 

(212) 732-9494 (N.Y.) 

7620 Gross Point Road 
Skokie, III. 60076 
Phone: (312) 965-7550 

2711 Irving Blvd. 
Dallas, Texas 75207 
Phone: (214) ME 1·8770 

1501 Beach Street 
Montebello, Calif. 90640 
Phone: (213) 685·3092 
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What is your requirement? 

For any Computer-related Microfilm service, 
call the "CAN 00" Company. 

Deal with a 

Computer Output Microfilm 
Computer Input from Microfilm 

Preparation of Technical Catalogs 
Automated Engineering Drawing Syst~ms 

Automated Mapping Systems 
Utility Publishing from Microfilm 

Retrieval Equipment 

stable Company. 

DD 
DD 
o 
o 

DATA 
DISSEMINATION 
SYSTEMS INC. 
A Subsidiary of The Signal Companies, Inc. 

11161 West Pico Boulevard, Los Angeles, CA 90064 
Phone (213) 478-0691 

CIRCLE 17 ON READER CARD 
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GPSS, BASIC, COBOL, PL/I, JCL: 
The Latest News in Languages 

GPSS PRIMER 
By STANLEY GREENBERG, Pratt & Whitney Aircraft Division of 
United Aircraft Corporation 

The GPSS Primer is the first comprehensive description 
of GPSS geared specifically to the needs of the learner. De­
signed to be used either as a self-teaching book or a~ a 

- textbook in an instructor-led course, it covers all the major 
versions of GPSS, including GPSS/360, GPSS V, GPS K, 
GPSS III, and Flow Simulator, and provides sample pro­
grams to illustrate the elements and features of the lan­
guage.The GPSS Primer enables the student to avoid ty~ical 
difficulties and pitfalls and consequently to master the sImu­
lation system easily. 

1972 352 pages (approx.) 102 illus. In Press 

PROGRAMMING TIME-SHARED 
COMPUTERS IN BASIC 
By EUGENE H. BARNETT, TRW Systems, Inc. 

A comprehensive and current treatment of all aspects of 
programming in BASIC language, Programming Time­
Shared Computers in BASIC is designed to encourage the 
development of self-suffiCient skills and to Illustrate the im­
portance of· the time-shared computer as a tool for solving 
diverse kinds of problems. The wide range of subjects cov­
ered (business, finance, sociology, engineering, mathemat­
ics, operations research) shows BASIC to be useful for both 
elementary and sophisticated problems. 

1972 500 pages (approx.) 360 illus. In Press 

A GUIDE TO COBOL PROGRAMMING 
Second Edition 
By DANIEL D. MCCRACKEN, McCracken Associates, Inc., and 
UMBERTO GARBASSI, Esso Mathematics and Systems, Inc. 

"This book provides a very goOd overview of COBOL and 
will give the reader who is not familiar with COBOL a Qood 
description of the structure of the language and the situa­
tions in which COBOL is best_ utilized. The book is full of 
excellent examples and problems, and it uses three case 
studies that are worked out in sufficient detail for the reader 
to get an appreciation of the COBOL language. 

"The authors have written a text that presents the funda­
mentals of computer programming in as clear and simple 
a manner as suits the subject.":""'Computing Reviews 

1970 209 pages 94 illus. $6.95 paper 
a clothbound library edition is also available 

PL/I PROGRAMMING IN 
TECHNOLOGICAL APPLICATIONS 
By GABRIEL F. GRONER, The Rand Corporation 

"This book was written for those who want to qUickly 
learn to solve engineering and scientific problems by writing 
computer programs in PUI (Programming Language One). 
It gets the beginner off to an easy start, b~t treats some 
advanced topics as well. It may be used profitably as a text 
in a computer science course for engineering, s~ience, and 
mathematics students ... , as a supplemental text In a course 
emphasizing problem solving, in an industrial course, or as 
a self-teaching guide in individual study."-from the Preface 

1971 230 pages 220 illus. $7.95 paper 
a clothbound library edition is also available 

SYSTEM/3GO JOB CONTROL 
LANGUAGE 
By GARY DEWARD BROWN, The Rand Corporation 

"A clear attractive book has been written on Job Control 
Language. 'It is well organized and has an excellent logical 
flow. Starting with the proposition that JCL is difficult to 
learn, the author carefully explains the elementary concepts 
heeded to understand the function and interaction of JCL. 
as, multiprogramming, job steps, etc. are described in an 
introductory chapter that should be useful to anyone who 
works with Operating System 360, as weU as to its primary 
audience, programmers with some experience in a higher 
level language. .. . 

"The later portions of the book are exhaustive In their 
explanations of the possible parameters and subparameters 
for each type of JCL statement. They are clear enough that 
programmers should be able to follow them independently." 

-Interface 
1970 292 pages illus. $7.95 paper 

" . .. an extraordinarily good job . .. " 
-Data Processing 

A PROGRAMMING LANGUAGE 
By KENNETH E. IVERSON, IBM 

"Much of applied mathematics, particularly the more re­
cent computer-related areas which cut across the older 
disciplines, suffers from the lack of an adequate program­
ming language. It is the central thesis of this book that the 
descriptive and analytic power of an adequate programming 
language amply repays the considerable effort required for 
its mastery. This thesis is developed by first presenting the 
entire language and then applying it in later chapters to sev­
eral major topics."-from the Preface 

" . .. another useful tool for mathematicians, logicians, and 
many others . . . "-Mathematical Review 

1962 286 pages $11.50 

Of related interest-
GUIDE TO THE DESIGN OF 
-.REAL-TIME SYSTEMS 
By MICHAEL F. ROTHSTEIN, Responsive Data Processing 
Corporation 

This book is a guide to the design requi rements and 
rationale of commercial real-time systems. The author 
contends that most important design considerations in com­
mercial real-time systems are fundamentally the same, 
regardless of the particular application area of the com­
ponent manufacturer. He presents these considerations in 
much the same sequence as they are encountered in actual 
system design projects. This means that the experienced 
designer can make sure he has covered all the major de­
sign considerations at any phase of the project, and the 
beginner .will be able to learn the design process in the 
same manner in which he encounters it. -

1970 243 pages 82 illus.· $10.95 

Available from your bookstore or from Dept. 093-

Illiley 
WILEY-INTERSCIENCE 
a division of JOHN WILEY & SONS, Inc. 
605 Third Avenue, New York, N. Y. 10016 
In Canada: 22 Worcester Road, Rexdale, Ontario 
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OS Data Set Dump 
DS/DUMP provides users of os 360 the 
ability to dump any os data set, regard­
less of organization, record, length, 
block size, device, or RECFM, accord­
ing to its developer. The 4,300-byte 
BAL package prints the information in ' 
both. HEX and BCD, 40 bytes to a line, 
and doesn't require any JCL to dump 
the first 100 records of a file. Control 
cards are present, however, for bypass­
ing records, terminating the dump at a 
specific location, or printing samples of 
the file. The price for DS/ DUMP is 
$195, and it is offered with a money­
back guarantee. ARKA'y COMPUT­
ER APPLICATIONS, Lowell, Mass. 
For information: 
CIRCLE 266 ON READER CARD 

services. 
Product Safety Analysis 
With everyone becoming increasingly 
safety conscious, here's a computer­
based service that provides a systemat­
ic and quantitative analysis of possible 
modes of product failure, including 
human error, whose occurrence could 
lead to user hazard and/ or equipment 
malfunction. The procedure is based 
on a closed-loop fault-tree concept that 
identifies, analyzes, ranks, and corrects 
(if desired) potential safety hazards. 

The program can be used in initial 
design stages to perfect a product, or 
after final design is complete:! to prove 
the product is safe. It is easily applied 
to products containing electronic cir­
cuitry. The analysis yields a logic dia­
gram depicting the basic faults and 
conditions that must occur to result in 
the hazardous condition (s) under 
study, probability of occurrence figure 
for each hazardous condition, and a 
fault matrix with suggested changes to 
the product. 

The cost of the service is difficult to 
pin down since it depends largely on 
how complex the product is and 
the amount of engineering analysis 
required. liT RESEARCH INSTI­
TUTE, Chicago, Ill. For information: 
CIRCLE 278 ON READER CARD 

MOS Wafer Processing 
Evaluation of both standard or silicon 
gate type MOS wafers is performed by 
this firm from customer-supplied cir­
cuit masks. The price of testing five 
areas per wafer is $200, and delivery is 

. approximately two weeks. Service on 
custom MOS circuitry is also offered. 
MOSFET MICRO LABS, INC., Quak­
ertown, Pa. For information: 
CIRCLE 279 ON READER CARD o 
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If you spec'd an liD printer 
that would turn your 'mini' 
into a 'maxi' accounting system ... 

Wide Carriage 

it would look like this 
Split Platen 
Independent feed for 
simultaneously per­
forming a multiplicity 
of accounting 
functions. 

Direct Tabbing in two 
directions (192 print positions) 
enables operator to simul­
taneously make entries on 
invoices, purchase journal and 
sales journal. A tremendous 
time-saver. 

Electric Line Finder 
(Optional) 

Front Form Feed 
For easy insertion Of 
ledger cards, invoices, 
passbooks, journal 
rolls and continuous 
forms. 

Separate Numeric 
Keyboard 
Faster entries with less 
chance of error and 
ease of operation. 

Speed 

" Reliability 
Few moving parts. 
Proven record. 
Ruggedize:d. 

Twice as fast as an 
IBM Selectric liD 
writer. Three times 
faster (30 cps) than 
TTY or any other low­
cost printer on the 
market. 

so, why bother? 

For more information 
call Frank Misiewicz 
OEM Products 
(201) 935-2200 

LITTON ABS rn 
automated business systems LITTON 
600 WASHINGTON AVENUE, CARLSTADT. NEW JERSEY 07072 

CIRCLE 36 ON READER CARD 

New TP-1375 MicroDek system. 
eliminates paper tape 

Under $1500 complete. 
For program development, 
disc storage backup, 
system loading, 
high speed communications 
data transmission. 
Stores up to 256,000 12-bit words on 
heavy duty 4-track cartridge. 
For all PDP-8 family computers. 
Immediate delivery. 

TfNNfCOMP SYSTEM5 INC . 
• • 

Dept. M 0 795 Oak Ridge Turnpike 0 Oak Ridge, Tenn. 37830 0 Phone (615) 482-3491 

CIRCLE 49 ON READER CARD 
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Avoid planned obsolescence. 

They want 
you to trade up 
when all you need is a 
little memory. Their way is 
going to cost you a bundle. 
Our way will save you up 
to 25%. Standard 
Memories Add-on and 
Replacement Technology 
can expand your IBM 360 
Mod 30 up to 128K bytes, 
your Mod 40 to 512K and 
your Mod 50 to 1.0M. And 
even though you save all 
that money, you get plug-

Get Smart! 

to-plug compatibility, 
reliability, instant 24-hour 
nationwide service, simple 
installation, and on-site 
reconfiguration. Of course, 
you'll probably ask 
yourself: why Standard 
Memories? The answer is 
simple. Standard has been 
making core memories for 
six years which makes us 
a graybeard by normal 
computer industry stan-

dards. That explains how 
we can get all these 
bytes in that itty-bitty can. 

Write now for your free 
SMART brochure. It will 
help you make a wise 
decision. 

CIRCLE 65 ON READER CARD 
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Literature 
Buying a Mini 
"How to Buy a Minicomputer" is a 32-
page pamphlet which provides answers 
to 17 commonly asked questions about 
what to look for in minicomputers. It 

covers minicomputer architecture, new 
memory techniques, types of instruc­
tion sets, and available software and 
peripheral equipment. DATA GEN­
ERAL CORP., Southboro, Mass. For 
copy: 
CIRCLE 201 ON READER CARD 

Transportation DP 
Proceedings of the Transportation 
Data Coordinating Committee forum 
on "Computer Based Data Exchange 
Systems" contains papers by represent­
atives of shippers, railroads, motor car­
riers, steamship lines, airlines, bank­
ing, and government on progress being 
made in the conversion to computer­
ized data systems for transportation 
and physical distribution. Copies are 
priced at $6. TDCC, 1101 17th St., 
N.W., Washington, D.C. 20036. 

CULPRIT for TOTAL 
Brochure describes a special version of 
the CULPRIT information retrieval and 
report generating system being devel­
oped for use with the TOTAL data base 
management system. CULLINANE 
CORP., Boston, Mass. For copy: 
CIRCLE 203 ON READER CARD 

Maintenance Brochures 
Two brochures describe services and 
operation of a computer services or­
ganization. One, intended for comput­
er and peripheral manufacturers, de­
scribes available maintenance services 
with details of cost and obligation. The 
other, a six-page foldout, describes ser­
vices offered to computer users on be­
half of manufacturers. RAYTHEON 
SERVICE CO., Burlington, Mass. For 
copy: 
CIRCLE 204 ON READER CARD 
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DP Courses 
Twenty-page catalog lists all data pro­
cessing courses offered by this vendor. 
It contains descriptions of 25 courses 
for four categories of data process­
ing personnel. BRANDON APPLIED 
SYSTEMS, INC., New York, N.Y. 
For copy: 
CIRCLE 205 ON READER CARD 

DP Accessories 
Catalog of data processing accessories 
covers noise suppressors, paper han­
dlers, terminal tables, and portable 
tape handling equipment for computer 
terminals. The products are designed 
for Series 32, 33, and 35 Teletypes 
and IBM 1050, 2740, and 2741 termi­
nals. TERMINAL DATA CORP., Sil­
ver Spring, Md. For copy: 
CIRCLE 206 ON READER CARD 

Assistantship Directory 
"Fifth Annual Graduate Assistantship 
Directory in the Computer Sciences" 
contains information about graduate 
assistantships and fellowships available 
in university computer science depart­
ments and university computing cen-

ters. It is available free to student 
members of the Association for Com­
puting Machinery and at $5 to others. 
ACM, 1133 Ave. of the Americas, 
New York, N.Y. 10036. 

Communications Systems 
A 16-page brochure describes' total 
information systems and computer 
communications equipment, including 
mes'sage switching equipment and re­
mote communications terminals. Each 
system and product described is illus­
trated with picture and diagrams. 
COMPUTER COMMUNICATIONS, 
INC., Culver City, Calif. For copy: 
CIRCLE 202 ON READER CARD 

Front-end Processors 
"All About Programmable Communi­
cations Processors" is a report covering 
66 stored-program communications 
controllers from 34 manufacturers. 
The 28-page publication analyzes the 
pros and cons of the computer-based 
systems widely employed as front-end 
communications processors, message 
switching systems, and line concentra­
tors. Copies are priced at $10. DAT A-

THE TEAC R-70. 

Don't 
knock 
itifyog 
haven't 
tried it. 
And now you can try it. For 10 days. Free. That's how confident we, of TEAC, are 
about our rugged little R-70 cassette data recorder holding up its end of our reputa­
tion. 0 Try it. See how it performs in your operation on its own self-contained bat­
teries, or external AC or DC. 0 Check its frequency response: FM mode is now DC to 
800Hz; direct from 100Hz to 8kHz. 0 And use it either FM or DR with a flip of a 
switch on any of its four channels. 0 Locate your voiced comments or other data 
quickly with its built-in tape counter. 0 Monitor the channels individually via the 
built-in meter and/or by output to your scope. 0 Watch the warning light wink on as 
you reach the end of your tape in the Philips-type cassette. 0 Then wonder at how we 
packed all of these features (and more) into this 5"x14"x10" totally self-contained 
14-pound data recorder. 0 All for the price of $1995, including eleven accessories! 
o If you'd like to tryout our R-70 on a current problem or project,we're game. 0 
Just write or call Ken Williamson, Director of Marketing, Technical Products, 
TEAC Corporation of America, 7733 Telegraph Rd., Montebello, California 90640. 
Telephone (213) 726-0303.0 He'll tell you how you can take a ® 

See us at IEEE Booth #2437 T EAC and try it. 
CIRCLE 48 ON READER CARD 
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AIM. FOR THE TOP! 
Now you can learn systems analysis-the 
job skill most in demand in the 70's-and 
prepare to be a manager at the same 
time! Systemation, Inc., is developing a 
totally new course series-the SYSTEMS 
CAREER LADDER. 

Take one course-or the complete Certi­
fication Program of requisites and elec­
tives. You receive personal instruction 
each week by mail. Start now on your 
way up the ladder to success in systems 
and management. 

SYSTEMS 
V. Management Theory & Application 

Management Control - MIS, PM - 4 weeks 
Management's Use of E DP - 3 weeks 
Financial Aspects of Management - 4 weeks 

ECD* 
9/72 CAREER 

Human Relations & Communications - 4 weeks ECD* 
Management Process - 4 weeks 8/72 

LADDER 

IV. Systems Analysis 
Work Analysis - 2 weeks ECD* 
Methods - 3 weeks 7/72 

Survey II - 4 weeks 
Survey·1 - 4 weeks 

ECD* 
6/72 

III. Systems Documentation 
Manuals - 3 weeks 
Organization - 1 week 
Policy - 1 week 

ECD* 
5/72 

Procedures and Job Outlines - 4 weeks 
Records (lnd Records Management - 4 weeks 

II. Data Collection 
Forms Control - 2 weeks 
Forms Design - 4 weeks 
The Nature of Data - 1 week 

Enroll 
Now! 

Watch for 
Completed 

Courses 
Every Month 

ECD* 
4/72 

Write Today 
For.FREE 

LITERATURE 
I. Communication 

Enroll 
Now! ~

C] 
Writing for Effect - 4 weeks 

*Estimated Completion Date 

CIRCLE 7 ON READER CARD 
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SYSTEMATION. INC. 
Box 730, o Colorado Springs CO 80901 

I iterature __ -
PRO RESEARCH CORP., One Cor­
porate Center, Route 38, Morrestown, 
N.J. 08057 . 

Communications Monitor 
Four-page brochure describes a data 
transmission test set which includes an 
audio line monitor that allows a user to 
detect abnormal conditions by listening 
to the signals transmitted over the line. 
INTERNATIONAL COMMUNICA­
TIONS CORP., Miami, Fla. For copy: 
CIRCLE 209 ON READER CARD 

Voice Adapter 
Data sheet· describes vendor's Model 
804 Voice Adapter for high-speed, dial­
up modems used on leased two- and 
four-wire lines. The 804 features a 
standard telephone set replacing the 
dial with a lighted indicator. It sends a 
signal to the other end when the hand­
set is lifted off-hook. The adapter re­
acts by turning on the light and sound­
ing a buzzer. PARADYNE CORP., 
Clearwater, Fla. For copy: 
CIRCLE 210 ON READER CARD 

Film Directory 
Revised "Directory of Films for Data 
Educators" contains descriptions of 
350 films selected from the offerings of 
55 film libraries. For each film, the 
source where it can be rented or pur­
chased is listed, together with the 
rental fee, if any, and the film's run­
ning time. Copies are $2.25 with order. . 
SOCIETY OF DATA EDUCATORS, 
2-76 Union, Northfield, Vt. 05663. 

Overseas Markets 
A service for overseas market develop­
ment is described in a bulletin which 
says that the "Global Profit Enhance­
ment Plan" is specifically tailored to 
the needs of computer-oriented com­
panies wishing to expand their business 
overseas through direct sales, licensing, 
joint ventures, or subsidiaries. INTER­
NATIONAL RESOURCE DEVEL­
OPMENT, INC. Ramsey, N.J. For 
copy: 
CIRCLE 207 ON READER CARD 

Data Communications 
Data communications equipment, tele­
phone equipment, and remote control 
supervisory equipment are described in 
a 16-page, short-form product catalog 
which also covers typical applications 
of the equipment and lease or buy 
arrangements available. PULSE COM­
MUNICATIONS, INC., Falls Church, 
Va. For copy: 
CIRCLE 208 ON READER CARD o 
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DUO 360/370 shrinks 
OS manpower conversion costs up to 90%. 

Going from DOS to OS is a battle. 
For one thing, programmer man­

hours are monstrously inflated by the need 
to reprogram ~verything from DOS. With 
DUO 360/370 you get OS results without 
reprogramming. 

For another, OS test time is an ob­
stacle. DUO cuts it by as much as 90%. 

And in the conversion, departmen­
tal morale suffers heavily. DUO removes the 
pressure, by removing the need to repro­
gram everything at once. 

What is DUO 360/ 370? Some kind 
of knight in shining armor? 

If you're captured in the OS con­
version process, it is. Because DUO (~ 
permits most DOS object programs to \~ 
fully access OS facilities without re­
programming. Your DOS supervisor is l ( 
not needed. And that 
makes DUO unique in 

the marketplace. 
It's been in operation at blue chip 

companies across the nation for over a year 
now. Try DUO 360/370 free, on your own 
computer, and prove it for yourself. Simply 
call me, Jack Keen, Director of Special 
Products, (214) 637-5010, or write. 

r--------------------
I Gentlemen: I'm interested in a free trial 
I of DUO 360/370 on my equipment. 
I D send me more information 
I D have someone call to set up my test 
I Name __________ _ 

- ...... \ Title Firm ____ _ 

~ \ Address _________ _ 

\ City/State Zip __ _ 
, Phone __________ _ 

I UCC ,_--
"" UNIVERSITY COMPUTING COMPANY 

" 800 UCC Tower 
\ P. O. Box 47911, Dallas, Tex. 75247 

--------------' 
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How could a little guy from Horsham 
take on a big guy from 
Poughkeepsie and you 
wind up being the 
winner. 
It must have been in 
the cards. 

new 
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Books 
Computer Programming, 
System/360 

By Ivan Flores 
Prentice Hall, Inc. 1971 
370 pages. $12.95 

This volume is the latest in what is now 
a considerable selection of works by 
Dr. Flores on communication with a 
computer. It is organized, in general, 
as a textbook, and covers the entire 
macroworld from bit level to JCL. 

Graph theory is introduced early (in 
chapter 2) and interwoven into the 
discussions of program structure here 
and there through later parts of the 
book. Some crusty programmers will 
view this as an extra layer of frosting 
on the cake, and an intrusion into the 
cluttered world of quasi-reasoning that 
is programming today. Even Dr. 
Flores, in the preface, admits that 
graph theory "has not won much pop­
ularity." Yet, he builds it well into his 
over-all reasoning, which seems to be 
that computer programmers ought to 
understand what they think they are 
doing, manifestly not a viewpoint that 
will win instant worldwide acceptance. 

The book covers the essentials of 
command structure of an imaginary 
computer with the likely name of 
FLAPJAC for which is structured, of 
course, the FLAP assembly language. 
From this the reader is led gently by 
the hand up to and through the pro­
grammer-visible attributes of the IBM 

System/ 3 60 family until the entire fra­
grant garden that is Operating System/ 
360 is spread before him in all of its 
floriferous majesty. 

Discussions of the physical and logi­
cal aspects of pertinent pieces of hard­
ware are interspersed here and there. 
Chapter 11, for example, is devoted 
entirely to input! output devices. While 
one could hardly view this as a defini­
tive manual of hardwaremanship, 
there is sufficient equipment-related 
material to give the reader a feeling of 
comfort. 

Treatment of the subject in this vol­
ume can well be described as "in 
depth." Consideration of the scope of 
the work leads one to contemplate 
what a complex world it is in which the 
programmer works these days. While 
some may consider some of the topics 
trivial, there is a good deal of solidity 
present, and the book is well organized 
and well thought out. This presentation 
of many of the things that a program­
mer ought to know and practice doubt­
less includes many things that are, un­
fortunately, not always well known 
and well practiced, accounting, per­
chance, for the too frequent reputation 
of software as something delivered late 
and inoperable. 

March, 1972 

Here and there through the volume 
topic words are printed sideways in the 
outer margins, adjacent to the para­
graphs which they describe. The reader 
may be well advised to have a strong 
arm or prismatic glasses if he insists on 
reading all of these. Sufficient type 
faces are used in the book to make Mr. 
Mergenthaler happy that little of his 
artistic work has gone unrecognized 
here. 

nomenclature, indices, etc. than the 
text which refers to them. The mis­
takes, however, are at least printed 
neatly. 

If there should be a second edition, 
it might be well for the official eyeball­
ers of Prentice-Hall to pay a bit more 
attention to correct preparation of the 
illustrations, some of which induce 
considerable wonder by using different 

This volume is recommended for the 
libraries of those who bemuse them­
selves with the teaching of program­
ming, surely one of the world's more 
esoteric careers. It is a worthwhile 
thing to have around for the practicing 
programmer. He may, through famili­
arity with the book, be induced to ap­
ply some of the methods and disci­
plines explained therein. By so doing 
he is more than a little likely to im­
prove his work and its end results. 

-Jackson Granholm 

PROGRAMMERS AND ANALYSTS 

\Vhen it contes right down to it, 
there are only two things 
that really ntatter: 

First, the quality of the data 
• • processIng enVlrOnntent; 

Second, the quality of the 
data processing personnel. 

We have the First; we're now 
looking for ntore of the Second. 
We've got the world's largest on-line communications system 
under development (150 messages/second); with a new 370 
conversion (165's, ISS's, 145's) imminent. Enough said. 
We want Applications, Software and Scientific Programmers 
and Analysts who have the sensitivity and articulate approach 
to interface well with the departments that DP services. A col­
lege degree is preferred, and if you demonstrate interest for 
continued educational development, so much the better. Most 
of all, we look for an enthusiastic approach to data processing 
as a career. The DP environment and organizational structure 
at Merrill Lynch allow for exceptional advancement if you 
have the interest, ability and motivation. Compensation is, ap­
propriately, excellent; and you'll enjoy brand new quarters, an 
outstanding team of technically competent professionals with 
whom to work, and the successful management of the largest 
company in the securities industry. For prompt consideration, 
please send resume including salary history, in confidence, to 
Mr. Neil C. Diller, Employment Department, Merrill Lynch, 
70 Pine Street, New York, N.Y. 10005. 

G MERRILL LYNCH, 

.. PIE~CE. FENNER & SMITH INC 
An Equal Opportunity Employer who hires on merit, 

with no regard to race, creed, color, age, sex or national origin. 

CIRCLE 409 ON READER CARD 
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Starting with the Keynote by IBM 
Chairman T. Vincent Learson, the '72 
SJCC brings it all together in Atlantic 
City, May 16-18. 

The technical program at this year's 
. Spring Joint Computer Conference is 
one of the most extensive ever-37 
sessions will provide a comprehensive 
review of our developing technology 
with forecasts for the 1970's. On the 
exhibitfloor you'll find the latest 
developments in hardware, software, 
systems and services waiting your 
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inspection. Add featured addresses 
by Keith Uncapher, AFIPS' President, 
and Dr. Andrei Ershov, leading Soviet 
computer scientist, and you begin to 
see the total picture . 

Plan now to obtain a unique 
overview of changing technology and 
industry trends at '72 SJCC. Take 
advantage of the chance to exchange 
ideas and discuss mutual problems 
with an outstanding array of industry 
leaders, colleagues, customers and 
suppliers. 

eee 
It's easier than ever before to put 

yourself in the picture. New one-day 
registrations for the technical program 
and exhibits are available in addition 
to full conference registration. 

Act now to receive complete 
information including housing and 
pre-registration forms. The '72 SJCC 
is an opportun'ity you can't afford 
to miss. And if you pre-register for the 
full conference prior to April 28, 
you'll receive a discount on your 
registration fee. 

:DRTRMRTION 
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r--------------------------, 
Act now to receive full information on the 1972 SJCc. 
Clip this coupon and mail today to: 

afips 210 Summit Ave.,'Montvale, New Jersey 07645. 

o I am interested in attending-send details and registration forms. 

o My company is interested in exhibiting at '72 SJCC-please send 
necessary information. 

Name __________________________________________________ ___ 

Company ________________________________________________ __ 

Address ______________________________________________ _ 

City _____________________ State ______________ Zip ___ _ 
L __________________________ J 
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SOUTHERN CALIFORNIA 
NORTHERN CALIFORNIA 
THE WEST 

COMPUTERS 72 
WASHINGTON, OREGON, IDAHO, 
NEVADA, UTAH & ARIZONA DIRECTORIES 

WHAT THE COMPUTERS 72 SERIES GIVES YOU: These three COMPUTERS 72 directories contain over 
300 pages each, and list a total of more than 4000 computer installations. Each listing states company name, 
address, phone, zip, and the name of the VIP of data processing. We list computer in use, core size, operating 
system, I/O gear, display equipment, terminals, minis, etc. 
WHO USES COMPUTERS 72? The COMPUTE RS 72 series is the salesman's bible to computer-users in his 
local marketing area. It not only gives him new propsects to call on, it tells your salesmen who is using what, 
and who to contact where. The series is also bought by thousands of DP professionals, the men who are 
responsible for placing annually millions of dollars worth of orders for DP equipment, services, and supplies. 
They use the Buyer's Guide at the back of each COMPUTERS 72 Directory as a local source for products they 
purchase. 
HOW TO GET YOUR FREE COPYO ES): Get your FREE copy(ies) by listing your company's product line in 
the Buyer's Guide section of the directory(ies) you wish to receive. Check the order form below. Write a short 
description of your company's product line (no more than sixty words) and check off the two categories you 
wish to be placed under. We bill you $40 for your two entries per directory. If you wish to receive all three 
directories free, list in all three and we will bill you $90. On or about April 21, we will ship you your 
No-Charge copy(ies) of COMPUTE RS 72. Tear off the listing form below, and mail it today . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CHECK APPROPRIATE BOX: MAIL TO: 

D SOUTHERN CALI FORNIA KLH ASSOCIATES 
D NORTHERN CALI FORNIA P.O. BOX 2355 COMPUTERS 72 

DIRECTORIES D THE WEST (Washington, Oregon, SAN FRANCISCO, CA 94126 

BE SURE to attach 
a short description 
of your company's 
product, service or 
capability, for 
publication in 
COMPUTERS 72 
Buyer's Guide you 
have selected. You 
will be invoiced 
$40 for each 
directory listing. 
Should you wish 

Arizona, Utah, Nevada, Idaho) PHONE (415) 433-0547 

// 
COMPANY NAME: ________________________________ _ 

"SC;uthern California 
Address: ____________________ Contact: _____________ _ 

Phone: ____________ Title: ______________________ _ 

Northern California 
Address: ____________________ Contact: _____________ _ 

to appear in all 
Phone: ____________ Title: ______________________ _ 3 directories, 

you will save 25% 
and be invoiced for 
for $90. No listings 
accepted after 
April 15. 

Western States 
Address: ____________________ Contact: _____________ _ 

Phone: ____________ Title: ______________________ _ 

EQUIPMENT: (Check any two categories) 

D General Purpose Computers D MICR 
D Scientific Computers D Readers 
D Hybrid Computers D Punches 
D Small Scale Computers D Printers 
D Card Systems 0 Reader/Punch 
D Disk Systems 0 Plotters 
D Paper Tape Systems 0 Optical Scanners 
D Magnetic Tape Systems 0 CRT 
D Digital-to-Analog Converters 0 Computer Graphics 
D Cart-to-Tape Converters D Teleprocessing Systems 
D Autocoders and Compilers D Terminals 
D Microfilm and Microfiche 0 Teletype 
D Data Storage and Retrieval D Data Transmission Equipmt. 
D Auxiliary Memories D Other 
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SUPPLIES 

D Paper Tape 
D Magnetic Tape 
o Tab Cards 
D Forms 
D Paper Supplies 
D Labels 
D Microfilm Supplies 
D Other 

SERVICES 

D Computer Environments 
D Backup Furniture 
D Software Development 

and Packages 

D Equipment Leasing 
o Equipment Second User 
D Time Share 
D Time Brokerage 
D Market Research 
o Service Bureau 
D Professional Placement 
D Consulting 
D Facilities Management 
o Archive Services 
D Executive Search 
D Keypunch Services 
D Microfilm Services 
o Computer Graphics Service 
D Other 

IJRTRMRTION 



PeOR_le __ _ 
There's good news and bad news for surviving software 
companies in the opinion of FRANK WAGNER, new 
executive vice president of Informatics, Inc., Canoga 
Park,Calif. But Wagner sees the good outweighing the 
bad for the software company he joined during its 
infancy in 1962. 

The bad news: price problems are brewing and there 
is increased competition with in-house capabil ities. 

The good news (at least for Informatics): there 
is no price problem with their Mark IV fi Ie management 
system because "people are beginning to be willing to 

pay the necessary price for a 
quality product" and there is a 
"growing recognition" of systems 
products-a combination of 
hardware and software where 
a basic system is custom-a Itered 
to fit specific customer needs­
of which Informatics already has 
three offerings and is readying 
two more. And for the whole 
software industry, the good news. 
is that "large numbers of 
incompetent or weak organizations 

Frank Wagner have disappeared, and surviving 
companies are in better positions than they had 
expected to be." 

Wagner called his latest appointment a confirmation 
of a shift in his operating responsibilities that has been 
t3king place over "several months" as WERNER FRANK, 
an Informatics vp who had been in charge of eastern 
operations, phased out of Informatics to assume 
the presidency of Equimatics, a joint venture with 
Equitable Life Assurance Society (January, p. 61). Wagner 
said Informatics is "looking at" other similar ventures 
into vertical markets. Wagner, who established the first 
engineering computer group at North American 
Rockwell in 1952, is a founder and former president 
of SHARE and the only honorary member. He likes to 
make predictions and prophesied in 1966 in his 
publication, "How the Computing World Went On-Line," 
that a trend would be established this year toward 
the basic processes of every major enterprise becoming 
dependent upon on-line computers and that trend 
would lead to a "fait accompli" (if you're not doing it 
that way, you'd better be ready to explain to your 
boss why not) by 1978. He still holds to this. 

Continuing the controversy between proponents of the 
oxide-coated disc memory and the plated disc is 
Dr. ROBERT S. SMITH, who has returned to Data 
Memory, Inc., Mountain View, Calif., as manager of 
magnetic disc operations. Dr. Smith says, "The advent 
of MaS will put the squeeze on oxide technology." 

Robert S. Smith 

March, 1972 

He adds that the plated disc, with 
its higher bit-density capability, 
will be relied on more and more. 
In explanation, he says the IBM 
3330 packs about 4,000 bpi, and 
it was a struggle developing this 
capability, whereas the plated 
discs are packing 'em in at up to 
8,000 bpi-and in labs, this 
goes up to 12-13,000 bpi. 

UniComp, Inc., Northridge, Calif., 
minicomputer company, will make 
a strong bid for profitability 

DATA PROCESSING 
PROFESSIONALS 

• Large diversified New York area business/scientific 
computer services firm 

• Excellent growth potential 

• Challenging environment 

PROGRAMMER/ ANALYSTS 

5 or more years experience in 
anyone of the following: 

A. Programming (FORTRAN, Pl I, etc.), knowledge of scientific 
engineering application packages such as ICES and ECAP. 

B. ATV compiler design and development (ATlAS based) auto­
matic flow charting and documentation techniques. (Advanced 
degree desirable.) 

C. Scientific compiler design and development, familiar with com­
piler language, syntax construction, code generation for multi­
ple obiect machines. (Advanced degree desirable.) 

D. Hardware/software system interfaces and micro-programming 
as well as languages such as FORTRAN, Pl I, SPl. 

E. The application of data structures and generalized data man-
agement systems. . 

SYSTEMS ANALYSTS 

3 or more years experience (Programming experience 
also required) in anyone of the following: 

A. Hardware/software computer system monitors, microprogram­
ming/ mini-computer systems. 

B. Design and development of executives/hardware-software com­
puter system monitors. 

C. Simulation and modeling as applied to computerized command 
and control applications or Systems Functional simulation. 

D. Automatic test and check out techniques including hardware/ 
software design trade-offs. 

PROGRAMMER 

1 or 2 years experience in programming FORTRAN, 
or equivalent, automatic test equipment and 

knowledge of digital hardware desirable. 

SEND RESUME IN CONFIDENCE TO MR. HENRY MAYORS 

GRUMMAN [Q)~iJ~ ~W~iJ~[i¥1]~ 
~ ©(Q)~~(Q)~~iJU(Q)~ 

,.,. BETHPAGE, NEW YORK 11714 

An Equal Opportunity Employer 
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AUSTRALIA MELBOURNE 
CAULFIELD INSTITUTE OF TECHNOLOGY 

Senior lecturer in 
Electronic Data Processing 
Applicants should possess a scientific or technical de­
gree. Higher tertiary qualifications would be an ad­
vantage. The appointee will be expected to develop 
courses in the use of computers for solving complex 
industrial problems. 

Significant experience and/or training in some of the 
following areas desirable: optimization, linear pro­
gramming and other mathematical programming; 
simulation and other system modelling; process con­
trol, data communication and remote computer work­
ing; time sharing, multi programming, operating sys­
tems; real time on!ine systems; software development 
particularly related to industrial systems and manage­
ment information systems. 

SALARY: $A9,540-$A 10,706 p.a. 

Applications including age, qualifications, pres­
ent position, experience and names of two ref­
erees should be forwarded by 17th April 1972, to 
the Staff Officer. 900 Danclenong Road, Caul­
field. 3162. Victoria, Australia. 
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We are seeking key personnel for a new 
computer center being' structured around a 

1.3 megabyte 360/50 under OS/MV1 
with HASP, APL, and 150. 

Supervisor, 

SYSTEMS PROGRAMMING 
Will have overall responsibility for computer systems programs 
maintenance and development as well as the supervision of sys­
tems programmers. Several years experience in 05/360 in a batch 
and teleprocessing environment and a college degree in computer 
science' ora related technical field is required. A capability of 
executing GENs and systems enhancements is required. Positions 
are also available for systems programmers with experience in the 
above. 

Supervisor, 

COMPUTER OPERATIONS 
Will be responsible for the operation of the above computer as 
well as the supervision of operators of the system. Supervisory ex· 
perience and "hands-on" programming experience is desirable. 
2·4 years experience as an operator and IBM schooling in both 
Operations and Operating Systems concepts is mandatory. A col· 
lege degree in a technical field is highly desirable. 

Write to Mr. Michael D. Marvin, GTE Laboratories, 208·20 Willets 
Point Blvd., Bayside, New York 11360. 

An Equal Opportunity Employer (m/f) 

I a i:t LABORATORIES 
INCORPORATED 
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people _____ _ 
under new president EUGENE W. STEWART, who 
moved into his job from the NavCom Systems Div. of 
UniComp's parent, Hoffman Electronics Corp. 
UniComp, formed in 1969, hasn't made it into the black. 
Sales of some $700,000 in 1971 put it "close to the 
break-even" point, according to a Hoffman spokesman, 
but the corporate 1972 budget calls for sales of 
better than $1 million and "a modest profit." Toward 
this end, the firm not only has a new president and 
a new facility (up to 10,000 sq. ft. from 3,000) but will 
get a bit more control from the parent company and 
will be working closely with NavCom. 

Stewart was director of engineering for NavCom 
and was involved in the division's military marketing 
efforts, which Hoffman feels will be an asset to 
UniComp. Stewart said initially his efforts will be toward 
stren3thening UniComp's marketing, but ultimately a 
product line expansion is contemplated. 

When Ed McCollister became marketing manager of 
ElectroData Corp. in the early '50s, he was pleasantly 
surprised to receive a hard-sell pitch from an employee, 
the moment he showed up unknown at the firm's booth 
at a Philadelphia computer conference. The salesman 
was SIBYL ROCK, who was honored last January when 
she retired from the company, now part of Burroughs 
Corp., after a distinguished 34-year career in mass 
spectrometry, applications engineering, market 
management, and systems analysis. From 1958 until 

her retirement, she had been 
responsible for the development of 
computer product specifications. 

Miss Rock well remembered 
one of her first assignments 
as a "traveling saleslady" at a 
conference at Louisiana State 
Univ., where, with no funds for an 
exhibit booth, she set up shop 
on the stairway leading to the 
exhibit hall and pitched the 
attendees from there. She recalls 
that this sales approach did little 

Sibyl Rock to sell ElectroData wares, but 
had a beneficial effect for IBM customers: IBM 
apparently considered her a threat and stepped up its 
deliveries of the 650 computer to these customers. 

Miss Rock feels that although there is less 
discrimination against women in the computer industry 
than in most others, few females are active in computer 
design or ever reach department head levels. 

The people at Burroughs threw a going-away party 
for her in Pasadena this January and read a letter from 
old boss McCollister, who recently left RCA Computer 
Systems for Burroughs in Detroit: "You have a lot of 
nerve retiring a few weeks after I return," he said. 
,"I was counting on you to break me in as you did before 
at the computer conference in Philadelphia." At the 
party Miss Rock was presented a cake bearing a 
rainbow and the proverbial pot of gold, and a 
sweepstakes ticket to make the promise materialize. 
We hope it's a winner. ' 

With attendance continuing to sink, the Joint Computer 
Conferences will be under close scrutiny of the 
sponsoring technical societies for whom the shows 
have been a major source of revenue. One such group is 
the 17,000-member IEEE Computer Society. Its newly 
elected president, Dr. ALBERT S. HOAGLAND, says the 
society intends to present the spon,soring American 
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Federation of Information Processing Societies (Afips) 
with forceful "guidance." In the past, says the 
45-year-old IBM scientist, member societies tended 

to accept the JCCs as handsome 
revenue producers and often 
neglected to see whether they 
really served the technical 
information needs of their 
members. Hoagland won't say any. 
more than this-until his society 
presents its recommendations to 
Afips sometime this month. 

The new president says the 
society will concern itself with 
the professional and economic 
well-being of members. "We 

Albert S. Hoagland should be more than just a 
publishing and conference management group and get 
more involved within the context of our members' 
careers." Another goal. more exchange of technical 
information with the 27,OOO-member Association for 
Computing Machinery. 

Hoagland, a PhD from UC Berkeley, joined IBM in 
1956 and was director of technical planning for 
the Research Div. in Yorktown Heights, N.Y., before 
moving last September to Boulder on a temporary 
assignment with the Systems Development Laboratory. 

When GEORGE A. HOWARD took over as executive 
vice-president and chief operating officer of Edutronics 
Systems International, Inc., last month, he trimmed 
the staff of the Los Angeles-based publisher of 
audio-visual edp training aids by 25 and was predicting 
an "immediate turn around to a profitable operating 
mode." D 

BOMP 
PROGRAMMING 

ANALYST 
Hyland Laboratories, a dynamic Orange County medical products firm 
has immediate openings for Programmer Analysts. 
The successful applicants will initially be assigned to group of pro­
fessionals currently involved in the development of a bi II of material 
processor utilizing 360 COBOL and 360 DOS. Requirements for these 
positions would include 3 to 5 years experience in any of the follow­
ing areas: Engineering data control, Requirements planning, Capacity 
planning or Shop floor control. A BA degree would be deSirable, but 
not mandatory. 
Hyland is a NYSE company in Orange County, California offering 
starting salary to $13,000 plus excellent benefits including profit 
sharing, stock purchase plan, medical insurance and free life insur­
ance. 
Please send resume, including salary history, in complete confi­
dence, to: 
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Steve Joyce 
Hyland Laboratories 
3300 Hyland Avenue 

Costa Mesa, California 92626 
Dept. DM-3 

HYLAND 
DIVISION TRAVENOL LABORATORIES, INC. 

No phone calls please 
an equal opportunity employer 

FREE EMPLOYMENT SERVICE 
FOR PROGRAMMERS AND ANALYSTS 

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

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 05/005 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 Moll, 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 
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rnr3rn 
SENIOR SOFTWARE CONSULTANT 
Candidates for this important position will have had 
extensive experience in: 

the design, development and 
documentation of maior operating 

systems; and 
software products planning and strategy. 
Familiarity with development and use of software tools 
(implementation languages, modularity schemes, etc.), 
and experience with performance analysis and asso­
ciated disciplines are additional requirements. Ad­
vanced educatiol1al background preferred directly 
related to Computer Science. 

This is an important contributor position that will 
influence company direction. For you it can mean a 
real step in the management decision arena. Midwest 
location. Confidential treatment of inquiries. 

Reply with experience and salary history to: 

Mr. William J. Stephan 
Corporate Executive & Professional Placement 
NCR 
Main & K Streets 
Dayton, Ohio 45409 

An Equal Opportunity Employer M/F 
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Idea 
Machine 

142 

Write: Wm. J. Stephan 
Corporate Executive and 

Professional Placement 
NCR 

Main and K Streets 
Dayton, Ohio 45409 

We arc an Equal Opportunity Employer M/F 
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We are a leader in the manu­

facture of computers, peripherals, 

and computer. systems. 

We're also a company full and 

running over with new ideas, 

created by people using the 

simple machine shown here. 

As a result of these ideas, the 

annual revenue from our world­

wide operations exceeds one 

billion dollars, and we've more 

than doubled our growth in the 

past ten years. 

We're interested in software 

people who will grow and flourish 

in this kind of environment: idea 

people with the kind of imagina­

tion that solves problems in new 

and unusual ways. 

We have software openings now. 

Will you play an important part 

in our next ten years? You and 

your own personal idea machine? 

CRTRMRTION 
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Robert Half 
deals with 

financial & 
data 

• processing 
personnel •.• 

that's it! 

no side. ines 
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. 

JJJI::r:aT 

ji-.'.1iiii PERSONNEL 'i:: : I 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 Slewart Ave., Garden City 
Los Angeles: 3600 Wilshire Blvd. 

Memphis: 12 S. Main St. 

Miami: 1190 N.E. 163 St., North Miami Beach .. 
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: Gdtf'WJY Towers 

Portland, Or".: GlO S.w. Alder St. 

Provld""c,,: ,100 '''' h Head Bldg 
St. LouI,,: 101 f) l tl('lI~t St. 
S.1I1 Fr,lIlci',co: 111 PIIII' St. 

S.Ul Jo,-,': I)/!I N'1I11l f Itst St. 
St.lIl1ford, CUl1rt,: 111 PI()SPt~ct St. 

Wa\llIlI~llOlI. D.C.: I:JIG WI<;COIl'ilrl Ave. N.W. 

(404) 688·2300 
1301) 323·7770 

1617) 423-6440 
(704) 333-5173 

1312) 782-6930 

1513) 621-7711 
(21G) 621-0670 

(214) 742-9171 

1303) 244·2925 
1313) 354-1535 

(203) 278-7170 

1713) 228-0056 
(317) 636-5441 

1816) 474-4583 
(516) 248-1234 

1213) 381-7974 

1901) 527-7324 
(305) 947-0684 

(414) 271-9380 

1612) 336-8636 
(201,6233661 

(212) 986-1300 
(714) 835-4103 
(215) 568-4580 
(602) 279-1688 
(412) 471-5946 

1503) 222-9778 
1401) 274-8700 
1314) 231-0114 

(415) 434·1900 
1408) 2939040 
(203) 325-4158 

1301) G541850 
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RESEARCH SCIENTISTS 
and 

PRINCIPAL ENGINEERS 
Inaugural company effort in advanced development requires the establishment of a 
prime Research and Development Group. The expertise of this group will be applied 
in advanced studies, systems research and development of 

ELECTRONIC SWITCHING SYSTEMS 
These positions provide stability and continuity due to long range commitments in ad­
vanced development in a commercially-oriented company. 

Candidates for consideration must have a minimum of a Masters Degree and 5 years 
experience in Research and Development in one or more of the following fields: 

• Electronic Switching Systems 

• Digital Com~unication Systems (PCM Delta M, Digital Filtering, Digital Switching 
and Communications theory) 

• Computer architecture and design of micro:programmable control systems 

• Software architecture for r~al time control systems 

• Maintenance and diagnostics of digital systems 

This Research and Development Group has excellent working conditions in our new, 
ultra modern research center. This center is located near Columbus, Ohio, and several 
large universities and colleges, including Ohio State University. This location provides 
unusually broad selections of life styles, i.e., metropolitan, suburban, small city and 
rural. Salaries commensurate with experience and abilities. Send your resume in 
confidence 

Mr.E. L. Epperson 
Manager Salaried Employment 

Dept. 855 

NORTH~~~ 
ELECTRIC COMPANY ••• 

PAUL HENSON 
RESEARCH CENTER 

NORTH ELECTRIC COMPANY 
P.O. Box 20345, Columbus, Ohio 43220 

An equal opportunity employer 
A subsidiary of United Industrie~s Incorporated 
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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. III. 60521. (312) 323·8980 

DALLAS- Paul E. Dittmer. 7701 Stemmons Freeway 75247. 
(214) 638-4080 

DETROIT - Robert T. 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. Trumbull. Suite 207. 130 S. Bemiston. 
Clayton. Mo. 63105. (314) 862-3800 

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

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

Client companies assume our charges. 

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

The Forum 
Programming: 
the quiet evolution 
The age of computer hardware is easily measured in 
generations; the first characterized by vacuum tubes, 
the second by transistors, and the third by integrated 
circuits. Computer software does not advance in 
generations in which new developments make old ones 
obsolete. Programming has progressed from machine 
language to general-purpose high-level languages to 
specialized, problem-oriented languages without dis­
carding anything. What could not be converted for a new 
computer was emulated. 

Many changes are discernible in the still-young 
programming profession, but the changes have had little 
to do with the revolution in hardware. Programming is 
a very human field and its changes derive more from 
human needs than technological possibilities. A look at 
this fascinating profession is in order. 

Programming in the 1960s was influenced perhaps 
as much by the mood of the times as by the newness of 
the profession. The nation's economy sustained an 
unprecedented period of growth with no serious reverses, 
and we began to think and act as if affluent. The com­
puting industry and the programming p~ofession not 
only shared, but greatly exceeded this growth. 

The mood of the 1970s contrasts sharply with that 
of the 1960s. We have sudden Iy awakened from the 
euphoria of the 1960s to find ourselves facing a harsh 
rea lity. The world we knew and the values we regarded 
have changed. . 

Computer security at one time meant protecting our 
information from belligerent nations. It now means 
protecting our physical machines and data from the 
excesses of society. We worry aboLJt the destruction by 
our own citizens and· less about foreign enemies. This 
has reduced the visibility of computers. A computer 
displayed prominently in an office window is no longer 
a status symbol; it is an insurance problem. 

Many companies, particularly in the aerospace and 
defense industries, are experiencing sharp budget cuts, 
and now the gap between programmers and jobs appears 
narrow. Programmers and managers are learning the 
true meaning of cost effectiveness. Managers suddenly 
discover that they are free to assign programmers to 
tasks suited to their skills rather than to their tastes. 
Undoubtedly the economy will turn around, making the 
budget constraints less severe, but we will remember 
them. 

The charisma of the aerospace and defense industries 
has faded, not because of the budget cuts, but because 
of the Asian war. In the early 1960s advertisements for 
programmers abounded in pictures of missiles, war 
planes, and other accouterments of destruction. Today 
we would find such advertisements repelling. Everyone 
has been disillusioned by the war; some because they 
believe our country to be in the wrong; others because 
our mighty technology and resources have proved un­
equal to an army of peasants-none of whom have 
college degrees. We can all agree that national defense 
is more palatable when it deters Russia than when it 
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invades Cambodia. 
The space program reached its goal of the moon, and 

further developments will for some time seem anti­
climactic. Past successes must now be consolidated. 
The taxpayer, gazing up through the smoggy air, is 
beginning to question whether the money might better 
be spent elsewhere. And so the space program wi II 
decline in popularity. In fairness it should be noted that 
the" pu·blic, unenthusiastic about Columbus, was even 
less impressed by Leif Ericson. But then he had a 
problem common to many programmers-he didn't 
document well and so his discoveries were of little value. 

Research too is losing prestige. Like all professions, 
research is interested in perpetuating itself. Thus the 
stereotype research project, rather than recommending a 
course of action, concludes by suggesting that more 
research is needed. C 

And now ecology is making past successes look like 
long-term disasters. This is unsettling because we are 
brought up to believe that progress is sacred and yet we 
find that progress pollutes. We know that nature deals 
harshly with animals that foul their own nests. Has 
research and science somehow failed us? The question 
beginning to form is why spend all that money on 
research to come up with short-range benefits that lead 
to long-range ruin? 

Research, with the public as a patron, has been a field 
of glamor and money-so much so that PhOs are rapidly 
becoming a glut on the market. The researcher, shrug­
ging off distractions to concentrate on just his thing, 
groused that the public did not recognize his good ideas 
and pay to implement them, disdaining to take the 
time and effort to explain why his ideas were good. The 
public may soon be less inclined to pay researchers 
for just good ideas. The researcher may not retreat to his 
position in the Middle Ages when he was a penniless 
ascetic in a long, shabby coat bending over his formulas 
and calculations in a dusty attic, but he may change 
his image. 

We entered the 1960s with the disturbing thought 
that computers might someday be able to "think." 
After all, if computers could prove theorems in plane 
geometry, play chess, compose music, and solve calculus 
problems, -why could they not be said to think? Granted 
the computer could not write music like Mozart, but 
how many people can? This worry has since disappeared. 
We began to realize that it is easy for a computer to 
solve calculus problems just because it is a computer, 
and we are impressed only because it is hard for us. 
We soon lost interest in some of the computer's exotic 
capabilities because the market was already flooded 
with people who could write poor music and play amateur 
games of chess. Finally we discovered many things 
that humans can do very easily, such as recognizing a 
face in a crowd, that we cannot conceive of a computer 
doing. Man enters the 1970s secure in his position as 
an intelligent machine. 

Slowly we began to see a growing menace from an 
entirely different direction. An old man is suddenly told 
that he has a bad credit rating, but he is unable to find 
out why and get it changed. A housewife receives an 
incorrect computerized bill and is unable to get it 
corrected. An engineer is abruptly dismissed from his job 
because a computerized dossier shows his name on the 
attendance list of a tea sponsored by a group once 
considered subversive. Computers can store and manip­
ulate vast amounts of information, but it seems that if 
once the computer begins to process its information, 
events move inexorably forward to their conclusion, justly 
or unjustly, without the individual being able to change 
them. There is no court of last resort and little human 
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We just made System/3 a far more useful 
considerably less expensive, inventory-co'ntrol 
and sales-analysis tool. 

And we did it in the easiest, most 
economical way possible: by tearing 
96-column cards apart and working with 
the pieces. 

See how the card above is made "topless" 
by tearing along a perforation between the 
third and fourth row of print? 

Well, forget it's a card for a moment. 
Think of it as a price tag. 

When a sale is made, the clerk tears off 
the punched information-all 96 columns of 
it, more than enough for most uses-with one 
printed line for quick visual identification. 

The top of the card-a full 96 characters 
of information-stays with the item so that the 
customer has a full record. 

And you have a full record, too-a record 
y~u can feed directly into your System/3, 
Without key punching. This you can do on 
our new Model 9603 or Model 8603 
96-column stub card readers. 

The new readers are the only ones that will 
read both cards and stubs directly into your 
Sys.tem/3 Model 10 or Model 6. And they 
do It at up to 750 cards per minute. No 
changes are needed. 

The big thing is you get the full 
data-handling capabilities out of your 
System/3 without putting a lot of key 
punching time into it-just by tearing the 
top off the card. 

For a more detailed consideration of your 
own ·application, and for full specifications 
on our 9603 or 8603 stub card reader, write: 
Bridge Data Products, 738 South 42nd Street 
Philadelphia, Pa. 19104. ' 

fbdl BRIDGE DATA 
LP ~ PRODUCTS, INC. 
Subsidiary of Photon, Inc. 
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intervention to protect us from a computer that knows 
neither compassion nor mercy. 

Little wonder we felt uneasy about completing our 
cen.sus reports. The computer's long memory allows our 
a.ctlons of years ago to remain with us always; informa­
tion about an individual has no statute of limitations. 
The abuses of information we have seen so far have been 
relatively minor with no harm intended. Will this always 
be so? Each of us is vulnerable to the misuse of the 
records we create in our daily lives. As an admittedly 
extreme example, how many marriages would survive if 
each wife were mailed an itemized accounting of all 
her hu~band's expenditures, including flowers, lunches, 
cocktails, and motel rooms? Would not some of our past 
be better forgotten? 
. ~h.e information revolution may have less impact on 
individuals than the industrial revolution but the solu­
tion of some of the affected has been th~ same' ma­
chines were smashed. Programmers, inclined to'treat 
the computer as a toy, are saddened to think of how its 
misuse can ruin lives. Even more sobering is the respon­
sibility they have suddenly had thrust upon them. 

Programming in the 1960s was a field of intense 
excitement. New people with varied backgrounds entered 
this informal, unstructured field with no training and 
scarcely any idea of what programming was. Many had 
never seen a computer before becoming programmers, 
and they stumbled into the field only by happy chance. 
Almost everything they did had never been done before 
and it ~as always .a success. If it turned out badly, they 
coul~ Simply call It research. Jobs were plentiful, and 
the field was easy to enter because no experience was 
necessary. Good programmers could dictate the problems 
they worked on, and for them the field was almost as 
much entertainment as it was occupation. The emphasis 
was I~rgely on inventiveness, cleverness, and exotic 
solutions to problems. Programmers seldom paused to 
worry if they had the right problem. Small wonder that 
compilers were built for languages that no one wanted 
to use. It was the ideal time to be a programmer. 

Programming, whether because of the newness of the 
field, the nature of the work, or the uniqueness of the 
demands, attracted many unconventional people. Pro­
grammers tended to be an eccentric lot. Not that they 
were the first hippies, but they did not look like accoun­
tants. Programming was also a convenient place for the 
misfit college graduate who either couldn't get a job in 
his major field, or who was disenchanted with the field 
he happened to choose. Programmers had such diverse 
backgrounds as music, mathematics, engineering, 
geology, English-and some had no formal training at 
all. These people with their varied backgrounds contrib­
uted much to the computing profession in new fresh 
ideas. They made programmers fun people to be around. 
In the future, this type of person will have a harder time 
breaking into programming because the positions will 
be taken by graduates with degrees in computer science. 
Programming will become more conservative and 
traditional. 

Many programmers suffered a great shock in the mid-
1960s with the transition from second to third .genera­
tion computers. It was catastrophic for the machine­
language programmer; much of his skill and knowledge, 
learned over a period of years, became valueless. 
Equally appalling was the realization that programs that 
had taken years to develop would never run again. 
How sad to see the work of years sudden Iy disappear 
overnight! Much of the loss of the computer's mystique 

. can be traced to the conversion from second to third 
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generation. Upper management became very disen­
chanted as time losses and conversion costs disrupted 
the entire company. 

Computer programming is a completely man-made 
science with no natural laws. The computer's repertoire 
of instructions corresponds to natural laws, but when 
the computer changes, the entire science and body of 
acquired knowledge, even down to the vocabulary, 
changes also. There is some compensation in the new 
opportunity to learn, and the security of having to re­
write some old programs, but few programmers find the 
latter very stimulating. The experience has made pro­
grammers feel insecure in their knowledge, but very 
secure in their occupation. It has also made program­
mers value compatibility-known as tradition and 
stability in other professions. As a gauge to how much 
programmers have changed, the "reset to zero" was 
called.a technological innovation in the past decade, but 
it would be called planned obsolescence now. 

The public, generally in awe of computers and the 
men who instruct them, had little notion of what 
computing was all about in the past. But computing as 
a glamor profession is now giving way to ecology. As 
computers become better known, they begin to lose their 
mystique. We notice how unimpressed students at the 
Univ. of Illinois were with the new ILLIAC IV super­
computer. 

The public used to forgive programmers their errors 
because they thought programming such a dark science 
they were amazed it could be done at all. In the future 
pr<;>grammers will be held accountable for their actions. 
Past California elections illustrate this. We witnessed 
the sad spectacle of voters waiting for ballots to be 
counted while a programmer finished his debugging. 
There was much wrong with the computerized balloting 
in California besides the programming, but the pro­
ceedings did little for programming prestige. 

Public familiarity with computers and the consequent 
loss of prestige will force other changes. In the 1960s 
people took pride in computer-generated reports. "Look, 
this was done on a computer." In the 1970s they will 
likely say "Look at this ugly printing!" Perhaps we shall 
one day see upper- and lower-case printers and key­
punches, and even standard 81/2 x 11 computer output. 
We will certainly see more human engineering. 

The programmer's image will probably change as he 
enters new fields of responsibility. The public is careful 
about the type of person it allows to handle its money, 
process its tax and credit reports, and count its ballots. 
Perhaps programming will begin to look much like the 
accounting profession, complete with formal aUditing 
procedures. The sad loss in this will be the beards and 
sandals. 

Programming, like the accounting profession, has a 
strong requirement for quality. It is not too far wrong to 
say that if a program is not perfect, it will not run. 
And yet programmers have not been overly concerned 
with quality. Perhaps this is because our society is more 
attuned to quantity than to quality. This is immediately 
impressed upon anyone who has purchased a new car. 
Quantity is made a virtue even when it is unwarranted. 
Thus a cigarette proudly asserts the inconvenience of its 
longer length, and a potato chip is touted as the world's 
noisiest. Americans leaving the Louvre always seem 
vaguely disturbed. "I thought the Mona Lisa would be, 
we II-b i gger." 

Our preoccupation with quantity can be explained by 
our history as an expanding country of vast size, but 
that is changing. We find that quantity pollutes and we 
must control it. "Nothing in excess," as the ancient 
Greeks said. And so we must turn our vast energies 
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slowly away from sheer quantity and direct them instead 
toward quality. This is particularly true of programming 
because it is such an exact science where errors in 
credit ratings, counting ballots, and billing credit cards 
are highly visible and annoying to the public. However, 
the transition will be slow and hard for everyone. 

The coming emphasis will also be on producing a 
finished product. It is perhaps CI universal constant 
that the last 20% of the apparent job takes 80% of 
the time and effort. We have all noticed buildings 
seemingly spring up overnight only to remain empty for 
a year while the finishing touches are applied. A traveler 
bound from Chicago to Manhattan knows that when the 
747 begins circling Kennedy Airport, the grueling part 
of the trip has just begun. In the past, when a pro­
grammer said that he had the job all programmed with 
just a few more bugs to correct, the job was considered 
all but done and passed on to some unfortunate trainee. 
Now we know that only the easy part is done. The final 
check-out, documentation, and production engineering 
will take 80% of the total time and effort. 

Programmers will take the extra time needed to give 
polish to a finished product. Cleaning up a system will 
be a nec'essary part of programming. Programmers will 
take pride and even aesthetic satisfaction in doing a 
competent job through to completion. Greater emphasis 
will be placed on production engineering computer jobs 
to adapt them to their environment and users. We 
already see such tools as IBM's System/360 Job Control 
Language; a complete new language for facilitating 
program execution. Programmers will spend much less 
time coding algorithms, and more time maintaining 
existing programs. 

The action in programming during the 1960s was 
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definitely in the scientific fields: aerospace, national 
defense, and research. Now there seems to be a marked 
drift towards commercial programming. One sees good 
scientific programmers migrating to the commercial 
world. This is partly because of its greater security, but 
perhaps it is also because the commercial world presents 
a new challenge. As has been pointed out, solving 
calculus problems is easy with a computer. Conversely, 
report writing is hard, file management is hard, data 
validation is hard, documentation is hard, program 
maintenance is hard, and working in profit-oriented 
industry that pays strict attention to costs is hard. 

Past predictions about computers generally glossed 
over software with a sentence or two to the effect that 
new computer languages would soon arise to solve the 
programming bottleneck and make programming simple 
for everyone. This chimera is still pursued, but pro­
gramming remains expensive and time consuming. The 
tools developed a decade ago are still the mainstays, 
and debugging and documentation aids are as primitive 
as ever. Programs are so personalized that there is little 
value to a half-finished program without the program­
mer who wrote it. 

Programming, rather than becoming easier, is getting 
hard.er. Computer software always trades power for 
convenience, flexibility for .simplicity, and capability for 
compatibility. Old programming languages never die, 
and so a new language complicates programming by 
giving yet another language to learn. Computer programs 
have an aesthetic impact that engenders requests for 
changes from even the most unlikely people, but little 
has been done to make program modification and 
maintenance easier. 

For the foreseeable future, programming will remain 
exacting and require skill, patience, and training. As 
programming grows more complex and as it loses its 
novelty, fewer nonprogrammers will be tempted to try their 
hand at it. No economies of scale are as yet discernible 
in programming, and so the general rule remains that 
the fewer programmers working on a task, the better its 
chances for success. Mass production of computer 
programs remains as far away as ever. 

The programming profession is now developing a 
much more critical eye. Some now find it mildly humor­
ous that ALGOL could be designed without any input/ 
output. By the end of this decade, it may become a 
computer cliche similar to building the boat in the 
basement. Suggestions for developing new programming 
languages are beginning to be prefaced with apologies 
and met with dismay. We are even beginning to look 
critically at the industry's glamor children, time-sharing 
and computer graphics. 

We clearly see the dangers of microprogramming and 
languages for writing operating systems, the two latest 
programming rages. Programmers will consider micro­
programming a license to develop their own personal 
computer. If languages for writing operating syst3ms 
makes them easy to create, then no doubt we shall have 
them by the hundreds. Thoughts of long-range compat­
ibility, already staggering from too many programming 
languages, would be bleak indeed. 

Thus it would seem the programming profession will 
become more stable and traditional. Programmers will 
have more formal training.and will mature to become 
more thorough, with a pride in competence and a pre­
occupation with quality. Some old-time programmers, 
finding that they no longer fit in this changed profession, 
will drift on to other fields. 

-Gary DeWard Brown 
Mr. Brown has been with the computer 

sciences department at RAND since 
1962 and is now head of the systems 

and operations group. 
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and how it saves you money on your mini. 
Discover the all-new SPC-16 family of 

minicomputers. The first minis to save you 
substantial money in system implementa­
tion. They're from General Automation ... 
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In overall performance, SPC-16's run 
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tity discounts in the industry and the easiest 
OEM buying policy of all. 

SPC-16's are available as I/O and mem­
ory-integrated models for dedicated in­
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The Complete Hand in Remote Batch Processing 
The Westinghouse 2550 Satellite Processor. In one 
computer package, your complete remote job entry 
system. It functions as an intelligent terminal or as 
a stand-alone computer with full compatibility among 
configurations. The Westinghouse 2550 is a replace­
ment for IBM HASP, IBM 2780, CDC USER 200 and 
other terminals. Available off-line software includes 
Assemblers, Real-Time Monitor, FORTRAN IV and 
BASIC Compilers, RPG, Utilities, library. There are 
peripheral devices for all your requirements. Com­
plete modularity lets you buy or lease only what you 
need. It grows as you grow. It can be easily ex-

panded in the field. Incorporating the Westinghouse 
2500 Computer, the 2550 Satellite Processor fea­
tures 750 nano second memory cycle time, and a 
powerful set of 44 instruction codes. The system has 
been especially designed for the Remote Job Entry 
user who requires the flexibility of stand-alone com­
puting and easy/economical expansion plus an in­
telligent terminal. 2550s are at work at customer 
sites, and for your convenience, 2550 systems have 
been installed in our Regional Offices for demon­
strations. Write, wire or phone: 

Telephone (305) 843-7030 • TELEX 56-4371 
Computer Department • Computer and Instrumentation Division 

Westinghouse Electric Corporation 1200 W. Colonial Dr., Orlando, Florida 32804 
Regional Offices: Menlo Park, California (415) 854-4801 Houston, Texas (713)622-3820 

Chicago, Illinois (312) 297-7330 Cheverly, Maryland (301) 341-5330 
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