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If you're not happy
with your job,

's a way out.

Like everyone else, we need programmers. But that’s where the resemblance between SDS and almost any other"
company ends. We’re expanding so fast our organization chart is on a blackboard. In the past year our program»
ming staff has doubled. Fifty more programmers are needed immediately.

So call Carl Kundman collect at (213) 772-4511. Or send him a note telling about your-
self. Within a week you might be able to tell your present boss, “I quit.”

-

Scientific Data Systems, A Xerox Company, El Segundo, California.
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The B6500 is just one of
the exciting things we’ve
been doing at Burroughs

Burroughs is setting the technological pace with new and
exciting long-range product concepts which are already enjoying
deserved and widespread respect in the marketplace.

Burroughs is one of the most rapidly growing companies in the
electronic data processing industry. World-wide revenue in 1968
was $655 million — up 18 per cent. Earnings in 1968 were $43
million —up 24 per cent. Incoming orders for the past two
years —up 52 per cent. To handle this impressive growth,
Burroughs has greatly accelerated its announced $200 million
program for 15 new plants. Now as never before, the future is
wide open, for us in new business, for you in new career
opportunities.

Our west coast Pasadena, California and our east coast Paoli,
Pennsylvania, locations represent the corporate hubs for design
and development of Burroughs language-oriented commercial
computer systems. Products such as the B500, B2500, B5500 and
B6500 have all been designed and built in Pasadena. The B8500
is being designed and built in Paoli, and...we've done this with
relatively small engineering and programming staffs in which
each member of the technical team has made meaningful indi-
vidual contributions.

We are now in a tremendous growth situation, but we do not
intend to forsake the very thing that we've achieved . . . product
excellence (based on individual contributions).

So, here is what we offer . . .
¢ individual recognition
* fantastic growth
* non-defense industry
* professional environment
* east or west coast location

Current openings exist for software and hardware professionals
in Operating System and Compiler Development, Design Auto-
mation, Diagnostics, and Simulation. We are looking for people
with a variety of backgrounds... primarily degreed types in
such discipines as Computer Science, Electrical Engineering,
Mathematics, and Physics who have from zero to five years
experience. We will gladly consider other qualified candidates.
Why not contact us now?

If your location preference is:

EAST COAST WEST COAST

Send your resume to: Send your resume to:
G. McGrath M. Olson

Burroughs Corporation Burroughs Corporation

Large Computer Systems Orgn. 460 Sierra Madre Villa
Paoli, Pennsylvania 19301 Pasadena, California 91109

BurroughsCorporation

An equal opportunity employer




~—

MULTI-FACET
PROBLEM
SOLVING

The keenly honed perceptual acuity of
different minds from a variety of
disciplines, thinking alongside each other,
brings unique insights into problem
solving. At Booz* Allen Applied Research
Inc., multi-faceted non-routine problems
are the routine challenge. The
assignments undertaken by the more

than 500 professional staff members cover
a broad spectrum of problem areas that
require interdisciplinary involvement

of a high order.

Typical assignments might include
submarine communications, satellite
stabilization, environmental analysis,

or cost effectiveness. The range is wide;
the probing is deep. Over 30 diverse
disciplines interact to contribute to
unique solutions.

There are no proprietary hardware
interests to cloud the objectivity of the
individual professional. The integrity

of each staff member is unhampered.
Personal fulfillment is limited only by
the parameters of his self image because
the challenges may take him to the edges
of his own vision. Advancement can be
either through channels of research or
client contact. Personnel selection is
necessarily limited to the scientist and
engineer of rare quality.

If you are interested in the stimulating
environment of interdisciplinary activity,
you might well investigate your future
possibilities with our expanding,
internationally-operating organization.
For detailed information, write

Mr. Ken M. Christians, Director of
Professional Appointments.

BOOZ ALLEN

APPLIED RESEARCH Inc.

135 South LaSalle Street—Room 1748
Chicago, Illinois 60603, Phone (312) 372-1728

CHICAGO/KANSAS CITY/ALBUQUERQUE
WASHINGTON, D.C./LOS ANGELES

4 An equal opportunity employer
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financial currents

Honeywell’s new computer
equipment manufacturing plant at
Billerca, Massachusetts, is aiming
for a $30 million production per
year rate by end of 1969, which
would help the company toward
its 1975 target of $1 billion in over-
all computer revenues.

The plant, dedicated June 19
and situated about 30 miles north-
west of Boston, would in six years
contain a manufacturing, research
and engineering complex employ-
ing nearly 3,500 people. It would
be the largest facility in Honey-
well’s EDP Division.

Should the EDP Division carry
its load in achieving the billion-
dollar goal, its revenue will have
to triple in five years, its sales force
double in three, its engineering
force double in four, its program-
mers double in three and its field
service people will have to triple
in five years.

Besides the new plant, which is
headquarters for the division’s
Peripheral Device Operations, the
EDP division leases or owns space
in six other Massachusetts loca-
tions. TRt

Automation will reach into Wall
Street’s ‘‘cage’’—the area where
large numbers of stock certificates
are received and dispatched—
when a securities clearance system
being phased into operation be-
comes fully installed this fall at
Goodbody and Company.

Aimed at eliminating clerical
logjams plaguing Wall Street dur-
ing periods of heavy trading, the
system—AutoCage—will also be
offered to other brokerage firms
in the hope of reducing “fails”—
the inability to deliver certificates
on time. A recently formed com-
pany, Goodbody Systems, Inc., will
market AutoCage, which utilizes a
battery of advanced Bunker Ramo
video terminals linked into the
firm’s RCA third-generation com-
puter. Other securities firms, in-
cluding the smaller operations, can
use the system either in conjunc-
tion with their own computers
or through the shared-computer
concept. N

Data Transformation Corpora-
tion, an all-black founded firm

which specializes in urban data
systems and centers, education
and aerospace computer consult-
ing, plans to launch an intensive
program to computer users with
special emphasis on sociological
applications. The national com-
puter software consulting firm is
headquartered in New York . . .
A new data and computer sys-
tems firm, Daconics, Inc., has
been formed in Sunnyvale, Califor-
nia, to specialize in providing turn-
key systems to its customers. Goal
of the new firm: “The synthesis
and amalgamation of all the tech-
niques necessary to make small
and medium size computers real
working tools where they are first
installed.” . . . Computer Inpuf
Services, Inc., a wholly owned sub-
sidiary of Modern Data Tech-
niques, Inc., has been established
in Upper Darby, Pennsylvania, to
provide computer and computer-
related services in the Philadelphia
area.

A new computer complex which
will link the business community
of North Jersey with a network of
computer facilities around the na-
tion has been opened in Paramus.
Telecommunications will link data
processing equipment at Creative
Computer Corporation, subsidiary
of Creative Logic, to 1108 Univac
computer facilities in Mineola,
Long Island; Phoenix; Chicago;
and San Francisco. . . The remote
terminal market is the target of
Remcon Systems, Inc., of Garland,
Texas, a new generation computer
equipment company. Expecting to
be in production by first quarter
1970 with a family of remote batch
terminal systems priced below that
of the competition, Remcon says
it is preparing ‘““to challenge the
top-ranking firms in the computer
equipment business for a share of
the peripheral business.”

The first Sigma 7 Computer in
the Delaware Valley area was un-
veiled in Open-House ceremonies
at Comserv, new computer utility
in Philadelphia, which claims “a
fresh and exciting approach to the
exploding field of computer utility
service,” and ““a new philosophy
of information.” . . .
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Programmers /Analysts:

Give IBM a hand and we'lll

try to make it a free one

If predictable thinking were what
we wanted, we’d just program it.
But what we’re looking for are
imagination and ingenuity. If you
have these qualities, and you qual-
ify for a job with IBM, you can be
sure you’ll get to use them.

Immediate openings
There are openings for Program-
mers/Analysts at IBM Endicott,N.Y.
You’d design, program, test, and
install application programs for
our new Manufacturing Informa-
tion Systems. These systems will

— Sl B s

&

IBM programmers and systems analysts
work in small teams on an IBM System/360.

aid manufacturing and production
planning functions atall IBM
facilities.

You will be involved with real-
time and on-line processing appli-
cations, using IBM System/360
programming.

A Bachelor’s degree and at least
a year’s experience are required.
You should have a knowledge of
basic assembler language and
large-scale computer concepts.

Grow with IBM

Today’s major growth industry is
information handling and control.
And IBM is a leader in that field.

Our job is to help IBM improve its
manufacturing and production
planning functions by applying in-
formation handling and control
techniques.

If you’re a problem-solver who
wants a personal sense of achieve-
ment for your hard work in a
growth company, consider IBM.

Call or write

Dom Santoni is the man to talk
to. Call him collect at (607) 755-
2855. Or write him at IBM Corp.,
Dept. CH1006, 1701 North Street,
Endicott, N.Y. 13760.

An Equal Opportunity Employer

IBM.



ANALYSTS

PROGRAMMERS

CAN YO DIESUE
QR PROGRAW ==

. .. data base for over 300,000 parts?

...a system to fully load and schedule a
machine shop?

...a complete order entry system on line to a
2360/65?

OR

... mathematical and simulation models of
VTOL aircraft?

...software in support of a real-time data
acquisition and reduction system, airborne
computers or a major retrieval system for
technical data?

... ageneral purpose program for the optimiza-
tion of analytical and data-defined functions?

. ..numerical procedures for the solution of
complex engineering problems?

Is this the kind of cerebral involvement you want?
(and can take in stride?) You’ll have ample opportunity
to prove it...working with our select group of
stimulating, far-thinking people. They‘re people who
are dedicated to producing the most advanced air-
borne and surfaceborne transportation systems...
and the computer systems to support them.

We’ll give you the tools. Our inventory includes
UNIVAC 1108’s and IBM 360’s with graphics and
teleprocessing.

So, if you're looking for growing room, we’d like to
talk to you about some pretty exciting career dimen-
sions. We have exceptional assignments at all levels
of experience for: Programmers and Analysts in
both Commercial and Scientific fields.

Send your resume in confidence, stating salary require-
ments, to:

MR. L. S. SHALVOY, PROFESSIONAL EMPLOYMENT

Sikorsky
Aircraft

DIVISION OF UNITED AIRCRAFT CORPORATION

STRATFORD, CONNECTICUT

An Equal Opportunity Employer
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conference countdown

AUGUST

19-22

25-29

26-28

Western Electronic Show and Convention (WESCON), San Fran-
cisco, Calif. Contact: WESCON, 3600 Wilshire Blvd., Los Angeles,
Calif. 90005.

Datafair 69, Manchester, England. Contact: The British Computer
Society, 21 Lamb’s Conduit St., London W.C. 1, England.

ACM National Conference & Exposition, San Francisco, Calif.,
Contact: ACM, 1133 Avenue of the Americas, New York, N.Y.
10036.

SEPTEMBER

8- 9

8-10

8-12

15-17

22-23

28—
Oct. 1

Society for Management Information Systems First Annual Meet-
ing, Minneapolis, Minn. Contact: G. W. Dickson, Management In-
formation Research Center, School of Business Administration,
University of Minnesota, Minneapolis, Minn. 55455.

American Institute of Aeronautics and Astronautics Computer
Systems Committee Conference, Los Angeles, Calif. Contact: Dr.
Eugene Levin, Aerospace Corp. P.O. Box 95085, Los Angeles,
Calif. 90045.

International Symposium on Man-Machine Systems, Cambridge,
England. Contact: Robert McLane, G-MMS Meetings Chairman,
Honeywell Inc., 2345 Walnut St., St. Paul, Minn. 55113.

Joint Conference on Programming Languages for Numerically
Controlled Machine Tools, Rome, Italy. Contact: E. L. Harder,
R & D Center, Westinghouse Electric Corp., Beulah Rd., Pitts-
burg, Penn. 15235.

Systems Documentation Workshop, Chicago, Ill. Contact: Tony
Raitz, Systemation, Inc., Box 730, Colorado Springs, Colo. 80901.

International Systems Meeting of the Association for Systems
Management, New York, N. Y. Contact: Richard Irwin, Association
for Systems Management, 24587 Bagley Rd., Cleveland, Ohio
44138.

OCTOBER

1-5

9-11

19-22

26-30

27-29

27-31

28-30

American Society for Information Science Annual Meeting, San
Francisco, Calif. Contact: ASIS, 2011 Eye St., N.W., Washington,
D.C. 20006.

Second Advanced EDP Audit and Control Conference, New York,
N. Y. Contact: Harold Weiss, Automation Training Center, 1930
Isaac Newton Sq. E., Reston, Virginia 22010.

Developing Professional Manpower through Action, conference
of DPMA Division 3, Little Rock, Arkansas. Contact: Robert
Redus, 6901 Murray St., Little Rock, Arkansas.

1969 National Conference of the American Records Management
Association, St. Louis, Mo. Contact: ARMA National Head-
quarters, 24 N. Wabash Ave., Chicago, Ill. 60602.

Joint Conference on Mathematical and Computer Aids to Design,
Anaheim, Calif. Contact: E. G. Kimme, Collins Radio Company,
19700 Jamboree Road, Newport Beach, Calif. 92663.

Data Processing Supplies Association’s Fall Meeting, New York,
N. Y. Contact: Data Processing Supplies Association, 1116 Summer
Street, Stamford, Conn. 06905.

BEMA Annual Exposition & Conference, New York, N.Y. Con-
tact: Paul Notari, BEMA, 235 E. 42nd St.,, New York, N.Y. 10017.

24th Annual Instrument Society of America (ISA) Conference &
Exhibit. Contact: Ray Cooley & Associates, Inc., 4848 Guiton St.,
Houston, Texas 77027.
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INSTANT INPUT

Let our national retrieval system
convert your Instant Input to
immediate Feed Back.

Let us evaluate your qualifica-
tions against all orders in our
system. Positions are located in
all areas of the country.

Send in your resume today.
Circle the reader card number
1s

No cost or obligation. All re-
plies strictly confidential to
J. J. Shields:

K

FOX-MORRIS ASSOCIATES
Personnel Consultonts

Philadelphia:

1500 Chestnut St., Philadel-
phia, Pa. 19102
New York:

Pan Am Bldg., 200 Park Ave., New
York, N. Y. 10017

Wilmington:

2115 Concord Pike, Wilmington,
Del. 19803

Fast,
Efficient,
confidential
service to
individuals
seeking new
positions in
the field

of data
processing.
Call, write
or visit one
of our

CLIENT offices.
COMPANIES :::ssing
ASSUME

Placement
OUR FEE since 1959.

e Programmers

e Analysts

e D.P.
Management

Computer Personnel
Agency, Inc.

LORNE EVIJE
12 Geary Street
San Francisco, Calif. 94108
Phone: 982-0840

NATIONWIDE DATA PROCESSING
OPPORTUNITIES




A PHILOSOPHY FOR
DIGITAL SIGNAL
PROCESSORS

L. D. Ingwersen

Introduction

In recent years, a number of methods for short-
ening computer time used in digital processing
of time series data have been presented in
apropos journals and trade magazines. These
methods are important to two groups of com-
puter users. The first computer user group proc-
esses signals on a time-shared company device
or at a data center. He wants to minimize the
amount of time which appears on his bill.

The second group of computer users processes
large amounts of time series data. This user prob-
ably has a computer system[s] which is specially
configured to enhance the throughput of time
series data analysis problems. As the user’s quant-
ity of time series data to be processed increased,
many of these users purchased peripheral equip-
ment designed to do specific steps of the signal
processing arithmetic at high speeds.

The basic operation to be performed on time
series data is convolution. So, many computer
manufacturers offered high speed digital con-
volvers. Customers ordered faster Convolvers as
data quantities increased further. These first
generation convolvers were hardwired to do con-
volution operations. They were unable to calcu-
late, with sufficient speed, the more recent proc-
essing methods which reduce the total calculation
steps for given length or types of input data and
for given end results.

The objective of this article is to introduce a
signal processing philosophy which will allow
the above multiplicity of usage at high speeds.
The philosophy is to be implemented in a per-
ipheral computation device.!

Capabilities

To start development on a signal processing
algorithm module one would ask himself to list
the capabilities needed by the signal processing
industry. The algorithm module should be capa-
ble of convolution which is the backbone of fil-
tering and correlation techniques. The device
should have high speed recursive (or feedback)
capabilities to implement this class of high speed
filtering techniques. Further, the module should
be capable of Fast Fourier Transforms [FFT].

*The philosophy has been implemented in Control
Data Corporation’s Matrix Algorithm Processor [MAP].

8

These basic capabilities would give the user a
device capable of computing via most methods
being used now.

Because new techniques of some merit appear
quite often, our machine should be structured
such that new techniques can be added quite
easily.

The device should be capable of Matrix and
Vector algebra and running totals. This capa-
bility can lead to calculations such as sum of
square in addition to Matrix multiplication and
addition.

Speed

All of the above capabilities can be obtained
by purchasing a general purpose computer. That
places us in the first user grouping. Our peri-
pheral signal processing algorithm module
should be capable of very high speed arithmetic
operation. A reasonable measure of the con-
volvers speed is its effective multiply-add time.
The philosophy to be described can also be
measured in this manner.

The signal processing algorithm module should
be capable of a very short optimum effective
multiply-add time [125 nanoseconds, for ex-
ample]. To further enhance our speed, the al-
gorithm module should be a completely parallel
device. That is, it should be capable of doing
a string of jobs without control from the central
processor. This parallelism feature, along with
the ability to easily keép abreast of new tech-
niques, leads to the conclusion that the device
must be programmable.

Arithmetic Instruction Set

The next issue is the instruction set. If we
should decide upon arithmetic instructions which
effect only a single multiplication or a single
addition, or both, we will be no faster than a
general purpose computer, We really need a
method where one instruction initiates a large
number of multiply and add operations . . . a
macro instruction. We could use some type of
hardwired, read-only memory to control the op-
eration performed by an arithmetic unit. Un-
fortunately, this would necessitate a hardware
memory for each method or operation to be used.
Further additions, or modifications, would lead
to hardware changes to the processor. Thus,

SOFTWARE AGE



Ingwersen graduated from the
South Dakota School of Mines in
1967. Immediately following grad-
uvation he joined Control Data
where he is a project engineer in
the Development Division for

CDC’s 3000-1700 computer sys- fO\\/ -

tems. During the time at Control
Data Ingwersen has worked exten-
sively on algorithm modules for

the seismic industry. ()t

Fig. 2. Signal flow graph illustrating
harmonic analysis of an 8-point input
signal array [fo,f1,...f7] by the Cooley-

Tukey algorithm. Solid and dashed Q =

lines between circles represent multi-
plying factors of 1.0 and powers of
W[=e—2 /N], respectively. [adapted
from Rader [McCowan [1966]].]

neither hardware nor software macro instructions
provide an adequate answer.

What we really need is a compromise. We
need an Execute macro instruction which can
combine several arithmetic operations into one
instruction. The macro needs to be structured
such that we can easily chain very few execute
instructions together and develop a complex rou-
tine such as a Fast Fourier Transform [FFT]
or matrix multiplication.

Our hardwired arithmetic macro should be
flexible. Thus, it should have variables which are
entered, incremented, decremented, and shifted
via non arithmetic instructions. These instruc-
tions we shall refer to as Augmenting Instruc-
tions.

Below is the equation for the macro Execute
instruction used in CDC’s MAP IL
ILC —1
Eq. 1 C; = d[Rj] + X,
=10
Apibg .= 0L 2 . PG="1
where: P = i ATF + jASAI and q = i BIF +
jBSAL

3, = n® A Array Variable
b, = n™ B Array Variable
LC = number of multiply-adds/answer
PC = number of answers/macro
[R;] = contents of location where Result C;
is to be stored
AIF = A Array Indexing Factor
BIF = B Array Indexing Factor
ASAI = A Array Starting Point Index value
BSAI = B Array Starting Point Index value
d = 1 or 0 only

Note: Ry, ag, or by are variables set by the
programmer for the macro as are LC, PC, AIF,
BIF, ASAI, and BSAI. These values serve as a
definition of array core areas.

This macro can be made into a simple multi-
ply or add by using the proper variables for the
equation. Further inspection shows that one
execute instruction can be used for a convolu-
tion, Partial Matrix multiplication, vector multi-
plication, sum of squares, recursive filter opera-
tion, and others.

AvucusT, 1969

Comparing the equation of discrete convolu-
tion [Equation 2] with Equation 1 we see that
LC—1
Eq @ Cp= 3
1=e0)
1esi 2PE =]
convolution is merely a subset of the macro
capabilities. By making ASAI = 0, and d = 0,
the macro becomes a convolution instruction.
For further illustration of the use of the macro
variables, if BSAI was also zero, and the A Array
was equal to the B Array [a, = by] and PC = 1,
the macro becomes a sum of squares instruction.

aiar bine + jusarj = 0,

Augmenting the Execute Instruction

To Augment the Execute Instruction, we will
need housekeeping instructions. First, we need
a variable load instruction. When executed, this
instruction will place its operand field in the
designated variable’s storage area. This instruc-
tion may be used for the initial entry of varia-
bles.

Several of the methods in which we may de-
velop interest perform an operation several times
with only minor alterations of variables. [A good
example of this is the Cooley-Tukey Algorithm
(6).] It would certainly reduce our programs if
we had instructions to slightly alter macro vari-
ables, and an instruction which would allow us
to use the same slightly altered macro[s] re-
peatedly.

To alter variables, we will need shift, add,
and subtract instructions. These instructions will
alter the previous contents of a variable accord-
ing to the instruction. In order to use the macro
subroutines repeatedly, we need an indexed
jump instruction.

Ins 1
Ins 2
The nested indexed
, jump instructions are
Ihs oty Instruction n — 1 and
4 m.
Ins

Figure 1.




career
opportunity with

Capitol.

programmer/ analyst

Challenging opportunities exist in the design and
implementation of a nationwide inventory control
system. Our equipment includes 360/20 and 40,
using 2314's. We require 2 to 5 years commer-
cial programming experience, preferably utilizing
COBOL.

Professional Employment

Capitol Industries

1750 No. Vine Street
Hollywood, Calif. 90028
(213) 461-3252
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No matter where YOU are, if you're reading this ad and
haven't been in touch with us yet, let's get acqainted!

Our clients are major corporations throughout the country and
we are on-line to outstanding opportunities they have avail-
able for computer professionals.

At Management Scientists we specialize in personalized job
selection—not mass resume processing. And after evaluation
of your background, we waste no time in directing you to
the most rewarding career positions. For the best data process-
ing jobs coast to coast, send us your resume or call.

anagement
cientists,Inc.

101 Park Ave., New York, N.Y. 10017—Dept. SA 8-69
(212) 532-7710

Career Planners: DATA PROCESSING & MANAGEMENT SCIENCES
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Further, we would like to be able to nest in-
dexed jump instructions to give us capabilities
for as many nested do loops as we can get into
the program core area. Thus, the indexed jump
instruction will give us subroutining and nesting
capabilities.

FFT Applications

Looking at Equation 1, it is not immediately
obvious that the Cooley-Tukey Algorithm can
be computed in this manner. To develop an FFT
from this equation, one looks to Shanks and
Cairns (2) where the FFT is developed into a
series of particle matrix multiples as shown
below.

Figure 2 shows an 8 point example of the
decimation in time version of the FFT.

From this graph, note that any component of
the intermediate arrays can be described by an
equation similar to Equation 3.

Eq. 3 A.; = F() + W.;F.;

Expanding Equation 3 into real and imaginary

components:

ay + iy = fo + it + [W4 + ivy] [f4
+ 114]

Further:

ay + iOC4 — f() + 1}0 + W4f4 + iW4"l4 + iV.;f.;
- VA.;

Separating this into real and imaginary parts:

Eq 4 as = f()[l] + [0]}0 +W4f.; = V414 and
<g = [0]fo + [1]30 + wWils + vafy

Thus, each of the values which constitute Ay
are calculated via a multiply-add operation. In
fact, only four macro executes are necessary to
compute this version of the Cooley-Tukey Al-
gorithm (for up to 4096 points) in CDC’s MAP
1[5

Feedback Applications

To do the various types of feedback filtering,
we need the capability to restoring answers into
an array area. This area is equal to the operand
area in each level of the FFT. Some forms of
recursive filtering require a replace-add to stor-
age areas. This explains the [R;] seen in Equa-
tion 1. Note that when the variable d = 1, we
do a replace-add to storage and when d = 0,
we do only a replace to storage.

Matrix Operations

The formula for vector multiplication is shown
in Equation 5.

Sy LC—1

Eq. 5 alhl = Z AjASAT °
=0
136 S PE 0]

bjBSAIj =10,

This is also a subset of the macro execute in-
struction. The other Matrix applications are also
this simple.

? For further explanation, see Shanks and Cairns paper.
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Flexibility

The only goal not fully discussed in flexibility,
the ability to integrate new methods easily. One
group of methods now being used in digital
processing of radar traces places skirts on the
frequency domain power or magnitudes spec-
trum. Here the K™ frequency [Ak] is given
added power depending on the frequencies on
either side.

For example:

Ay = dAx > + eAx _ 1 + A + eAc ;1
+dAx 4 2

This is again a subset of Equation 1 and can
be done with one execute instruction.

Another example of flexibility is the use of the
macro in separating answers from a dual trace
FFT operation. In general, the input array for
an FFT program contains all real valued points
[the imaginary values = 0]. If a second real
valued trace is placed in the imaginary loca-
tions, both traces can be transformed at one
time. The answer separation is done via the
equations:

Ak = l/2[RE(Fk + Fn—k) + iIm(Fk e
Hoesi) [ and

Bk = 1/2[Im(Fk + Fn—k) —— IRE(Fk =
Fn—k)],

where array A was the real trace. An example
program for the separation process contains one
execute instruction inside two do loops such as
those in Figure 1.

Conclusions

The purpose of this paper is to present a
method for building a peripheral signal proc-
essor. In the introduction, the goals were pre-
sented. These goals are listed below in short
phrases.

Convolution
Feedback Filtering
FFT

Flexibility

Matrix Applications

The method used to reach the goals is a macro
arithmetic instruction. The value of the macro
execute instruction stems from the fact that
most of the problems incurred are a subset of
the high-speed hardwired macro. Other com-
plex problems, such as an FFT, are easily pro-
grammed with very few execute instructions.
Note that the method with which the FFT oper-
ands are placed in core makes variable increment
core storage an important factor.

Although the FFT programmed on this de-
vice will not be quite as fast as an algorithm
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PROGRAMMERS
& ANALYSTS

Immediate Openings
at

Air Force Western
Test Range

with
FEDERAL ELECTRIC
CORPORATION

Since 1959, Federal Electric Corporation has been pro-
viding technical and management support to the opera-
tion of the Western Test Range at Yandenberg Air
Force Base in California. The Lompoc/Yandenberg area,
located 55 miles north of Santa Barbara's smog-free
area, provides readily available housing for all income
levels. The Lompoc schools have been rated in the top
ten in the nation. A master's degree program is being
conducted by the University of Southern California;
plans are being readied for a major college campus.
The area is serviced by 5 major shopping centers.

COMPUTER PROGRAMMER

BS or BA for real-time scientific and systems appli-
cations associated with range launch support and
implementation. Work will include real-time missile
trajectory impact prediction, trajectory analysis and
simulation and post flight data reduction. Positions are
open at all levels. 3—5 years' experience required.

MATH ANALYST

A BS to a PhD in math or physics to work on prob-
lems in orbital determinations, impact predictions,
trajectory analysis, error propagation due to radar
and orbital sources of error, atmospheric physics,
astrodynamics, statistical simulation and communica-
tion theory. Areas of investigation: furnish the ana-
lytical treatment of mass models associated with
missile launch support. Minimum of 3-5 years' ex-
perience related to missile range support satellite
tracking or trajectory analysis.

SYSTEMS ANALYST

BS to MS in math, physics or computer science. Re-
sponsible for analysis, design and integration of soft-
ware required for large real-time data reduction and
management information systems. Related experience
in radar and telemetry systems, feasibility studies, in-
strument analysis and software optimization, cost
effectiveness, acceptance test plans and software spe-
cification generation. 3-5 years' experience required
in related systems design, analysis and integration.

Please forward your r , in confidence, to Employ-

ment Superivsor, Federal Electric Corporation, Box 1886,
FEDERAL ELECTRIC

Vandenberg AFB, California 93437.
CORPORATION ITT

A Plans for Progress Equal Opportunity Employer (m/f)
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SYSTEMS

Opening at
Sperry Gyroscope

. Where You Match Your Abilities Against the More
Demanding Kind of Problems
When a problem looks tough, complex, advanced—someone will say
‘*Send it to Sperry Gyroscope''. In turn, our reputation attracts the

professional who thrives on this kind of stimulation and enjoys the sat-
isfaction of achievement, We are located in suburban Long lIsland.

SYSTEMS ANALYST/ENGINEER

with a grasp of interfaces

Responsibilities in design and implementation of systems specifications
reflecting user-defined requirements. Able to deal effectively with all
levels of management, and to understand interface between traditional
business functions such as finance, marketing, manufacturing, and these
functions in the context of the overall organization. Degree essential,
and at least 4 years in design, programming and implementation of
business systems on large scale computers. Advanced degree desirable,

Call collect or send resume to

Mr. Dan McConnell
Phone: (516) LR 4-3291

SPERRY
. GYROSCOPE DIVISION

SPERRY RAND CORP.
GREAT NECK, NEW YORK 11020

An Equal Opportunity Employer M/F

Senior
Software
Specialist

Management position requiring the ability to pro-
vide overall systems direction in the development
of advanced computer software.

The individual selected will have recent experience
in large scale military digital systems from concep-
tion to delivery.

Salary open, depending on individual’s qualifica-
tions in managing state-of-the-art activities.

Company: Southern California aerospace.

Forward resume in complete confidence to:

S/A BOX 801

an equal opportunity employer M/F

module built specially to do the Cooley-Tukey
algorithm, the macro algorithm module is still
many times faster than a central processor pro-
gram. Further advantages are realized by free-
ing the mainframe for parallel operation.

The device described in this paper is a com-
promise between a general purpose computer
and a single purpose algorithm module. It will
effect a savings of time in computing a wide
variety of matrix and signal processing problems.
By making the device peripheral, the module can
then be added to scientific oriented systems
where its effects would be most helpful. 8
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By GEORGE N. VASSILAKIS

Send your ANSWER to the problems
posed here in each issue to:

TROUBLE-TRAN EDITOR

software age

P. O. Box 2076
2211 Fordem Ave., Madison, Wis. 53701

You can also profit by submitting PROB-
LEMS for this feature. If your problem in
FORTRAN programming is selected for
use in this feature, you will receive $50.00

TROUBLE-TRAN’S Objectives:
1. To have fun.

2. To promote USA Standard FORTRAN
by pointing out differences and in-
consistencies of existing FORTRAN
Compilers.

3. To alert programmers to the physical
limitations of hardware.
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Problem 16: lllegal use of the DO loop control variable

Submitted by ). Kittle
=110

I‘&

WRITE (6 5) |
5 FPRMAT (15)
10 CHNTINUE
sTpp
END
This problem clearly violates the FORTRAN rules; yet, many compilers
don’t bother to give a diagnostic. The author claims that this problem
generated four different results on four different computers. On one com-
puter the same problem coded on three different languages (FORTRAN,
BASIC, AID) generated three different answers. Also, eleven computers ex-
ecuted this program without any diagnostics.
What did your computer do?

Dear TROUBLE-TRAN Reader:

This column is now in its second year and, like most programs you and
| write, it must be revised and improved.

The first and most important change is that, from now on, the answer to
a problem will appear on this column two months after the problem is
published. This is necessary, in order to be able to read your comments
before | write the answers. Writing the answer two weeks before a prob-
lem is published does not even give me the opportunity to comment on
typographical errors.

A few months ago, | had asked for volunteers to test the problems before
they are published and | received many offers. Unfortunately, the task of
corresponding with volunteers and meeting publication deadlines is time
consuming (more time than | can spare). My job will be simplified and
the answers will always be correct if | wait until | read the mail.

Another change which may disappoint some of you is the termination
of prizes for correct solutions. This decision resulted from several com-
plaints of readers who always receive their copy of Software Age late. In
fact, many times | receive mail from readers several days before | receive
my copy of this magazine.

Instead of first and second prizes, this column will recognize those who
send correct solutions by publishing their names. You may still profit by
submitting problems which are worth $50.00 each when published. For
the next few months, | would like to see more problems similar to last
month’s problem on “Prime Numbers”.

What values of | will be printed?

USA Standard FORTRAN

Those of you who are interested in purchasing a copy of this document
should write to USA Standards Institute, 10 East 40th Street, New York,
N. Y. 10016 and inquire about the following documents:

X3.9-1966 FORTRAN
X3.10-1966 Basic FORTRAN

Sorry | do not know the price. | received my copy free from a CDC
representative.
XTRAN

TROUBLE-TRAN Winners:

$25.00 for submitting May problem: R. A. Howell, The Dow Chemical
Company, BIS-ADS, Hopkis Building, Midland, Michigan 48640.

$25.00 first prize for May: A. I. Wasserman, The University of Wisconsin,
Computer Sciences Department, 1210 West Dayton Street, Madi-
son, Wisconsin 53706.

$15.00 second prize for May: F. E. Miller, 1624 Alabama Street, Lawrence,
Kansas 66044.

$25.00 for submitting June problem: ). S. Blanchard, General Electric Co.,
Ordnance Systems, Room 2468, 100 Plastics Ave., Pittsfield, Mass.
01201.

$25.00 first prize for June: E. S. Jenkins, The Pennsylvania State University,
Computer Building, University Park, Pennsylvania 16802.

$15.00 second prize for June: Mary E. Rafter, State of Michigan, Depart-
ment of Public Health, 3500 N. Logan, Lansing, Michigan 48914.
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Don’t just sit there.
Take off...with RCA.

If you don’t think your progress is keeping pace
with your potential come to RCA.

We'll give you a chance to get involved in hardware
design, and work on a variety of important projects.

“Salary? We offer rewards and advancement
commensurate with your skills.

Write to us for interview if you’ve had experience
in language processors, control systems, operating
systems, utility systems, communications systems,
micro-programming, sales, product planning,

14

central processors, batch terminals,
communications controllers, random access,
magnetic storage, advanced tape devices, etc.
Contact Mr. T. A. Beckett, Dept. SW-10, RCA
Information Systems Division, Bldg. 202-1,
Cherry Hill, New Jersey 08101. We are an equal
opportunity employer. During ACM Conference
call RCA in San Francisco at (415) 771-0745.
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Problem 18
A. BELLAS

Zi 2L

White Mates in Three

Problem 19
E. HOLLADAY

White Mates i

Two

=]

Problem 20
G. DOBBS

Avucust, 1969

THE MINI-MINIGAME

According to Stephen E. Lowe of Van Nuys, California, this game was played in
Philadelphia, in 1936.

ARNOLD HANAUER
(White) (Black)
1. P-Q4 N-KB3

2. P-QB4 P-K4

3. P-Q5 B-B4

4. B-N5 N-K5 !

5. BxQ ? BxP mate

World Champion Paul Morphy (1858-1859)

Morphy, the greatest USA chess player that ever lived, was born in New Orleans on
June 22, 1837. He learned the game from his father at the age of ten, and two years
later he was able to beat his uncle, the chess king of New Orleans.

At the age of twenty he went to New York, where he gained first place in the first
American chess championship. The following year he traveled to Europe, where he
defeated every opponent he played, including Adolf Anderssen. His greatest dis-
appointment was the refusal of Staunton to play him.

Morphy returned to New Orleans and declared his brief but brilliant chess career
closed, at the age of twenty one. After trying unsuccessfully to take up law (his
father was a judge), Morphy gradually relapsed into a state of seclusion and eccen-
tricity, and died of congestion of the brain at the age of forty-seven.

During his illness, Morphy imagined himself persecuted by people and suspected
his brother-in-law of trying to poison him. He would see no one except his mother.
His mode of life was a daily walk and going to the opera alone, never missing a
performance. He would only talk about his father’s fortune ($146,162.54), and the
mention of chess was sufficient to irritate him.

Solution to Problem 15
1 N-R8,K-Q3; 2 K-Q4,K-B3; 3 Q-Q5 mate

Solution to Problem 16

1 Q-R6! if1....,PxQ; 2 NxP mate
if1...., P-N4ch; 2 QxP mate

Solution to Problem 17

1 R-Q8ch,RxR; 2 R-B8ch,KxR; 3 N-N6 mate
if2.. , K-R7 or K-B7; 3 P-N6 mate
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Make Profits for Your Company
and MORE MONEY FOR YOURSELF!

.. ENROLL in North American's New
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SYSIemS & FI‘IIBBIIIII‘BS

Sponsored by the
ASSOCIATION FOR
SYSTEMS MANAGEMENT

FREE!

North American Correspon-
dence Schools has guided
thousands of ambitious
men and women to success
through its accredited
. Home- Study Courses in .
many fields. i

We'll Send You This Fact-Filled
CAREER OPPORTUNITY BOOKLET
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NOW NORTH AMERICAN ANNOUNCES its
new 50-lesson Course in Systems & Procedures. Written
and edited with the help of acknowledged leaders in the
systems and procedures field and sponsored by the Asso-
ciation for Systems Management, this is a complete, com-
prehensive, authentic and up-
to-date correspondence course
on systems and procedures.
“The cost is less than $400.00
cash. Low monthly tuition
payment plans available. If
you are seriously interested in
3nvestigating this Course, write
for FREE fact-filled CAREER
OPPORTUNITY BOOKLET,
plus full details on North
American School of Systems &
Procedures. There's no cost or
obligation, now or ever. No
salesman will call. Write today!

Accredlted Member National
e Study Council.

&ﬁ SPECIAL DISCOUNTS

For Training /Re-Training
INDUSTRY PERSONNEL ...
North American's Course
in systems and procedures
is designed for those now
in Systems Departments
who want to broaden,
brush up on or “fill in
gaps” in their knowledge
of the subject...for com-
panies —both large and
small—who desire to train
their own personnel in
systems and procedures

..and for beginners who
desire a knowledge of
systems and procedures.
e e

cl L) AVAILABLE for
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NORTH AMERICAN SCHOOL OF SYSTEMS & PROCEDURES
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Programmers—
We know where
you can find
a better job.

Work in the most dynamic EDP com-
munity in the country where the
nation’s top companies are hungrily
looking for skilled programmers. Like
you.

Personal and professional growth is
rapid. Salaries are high and the diver-
sification of opportunities is unsur-
passed.

We know, because Drew is New
York's leading EDP placement special-
ist. We work closely with over 300 na-
tional companies headquartered here
who have exciting programming and
systems openings. Applications pro-
grammers, systems programmers,
software programmers—are the people
these companies need. Drew has been
chosen to supply them with the neces-
sary talent.

Send us your resume and we'll give
you the inside story on all of these
openings.

Do it today. This could be the start
of bigger and better things.

DREW

Personnel Placement Center
160 Broadway, New York, New York 10038
Phone (212) 964-8150
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The PL/1

a hew dimension

David Bernstein

Purpose

The purpose of this article is to
explain the functions and capabil-
ities of the PL/1 pre-compile time
facilities. The main emphasis will be
placed on describing how pre-com-
pile time facilities can be used to
solve specific classes of programming
problems. The technical details of
the operation of the preprocessor
will be kept to a minimum. The
reader is referred to the reference
for more details.

Judicious use of preprocessor cap-
abilities can result in many advan-
tages to the programmer. Initially,
the dangers of handling large decks
of cards can be avoided because en-
tire programs can be placed on a
source library, and can be de-bugged
by changing individual program
statements on the library. This saves
the programmer from the usual dan-
gers involved in handling card decks.
Coding time can also be saved be-
cause common routines and record
formats can easily be included in any
program once they have been writ-
ten and placed on the library. Under
second generation computer concepts
the programmer wasn’t concerned
with the size of his program as long
as it was small enough to fit into
the machine. However, the machine
can be used more efficiently by writ-
ing smaller programs so that, in
multi-programming, more jobs can

be running simultaneously. The pre-
processor allows you to compile only
those portions of your program that
are necessary for a particular run.
This is especially applicable in the
case of writing utility programs. In
addition, the use of pre-compile time
facilities opens up an entirely new
way to write programs and encour-
ages programmers to come up with
imaginative ways to solve problems.

Description of the Preprocessor

The preprocessor is a program
that operates on source text before
the text is compiled by the processor
stage of the compiler. At the pre-
processor level the user’s source cod-
ing is scanned for special expressions
called preprocessor statements.
These special statements cause the
original source coding to be altered
in a way specified by the program-
mer. The altered text then serves as
input to the second stage which is
the regular compilation. The pre-
processor scans each character of the
input source coding looking for spe-
cial pre-compile time statements. As
long as these special statements are
not encountered, the original coding
is undisturbed. When a pre-compile
time statement is encountered, it is
executed right there at the preproc-
essor stage. This execution can cause
the scanning of the source program
to be altered in one of two ways:
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PREPROCESSOR:

n programming

1%

9]

The preprocessor may be in-
structed to continue its scan from
a different point in the program.
This can result in one of two pos-
sible situations. In the first place
source text that was already
scanned can be re-scanned and

can be included in the program

many times. In the section called
Using the Preprocessor there is an
example illustrating this point.

The second result that is possi-
ble when a re-scan takes place is
that portions of the source text
may be skipped for a particular
run of a program. For example, a
multi-purpose program could be
designed to perform more than
one function. If the program size
is to be kept to a minimum only
the needed sections of the pro-
gram are compiled. This type of
operation is called conditional
compilation.

. Replacement activity may be ini-

tiated. This capability can best be
described by the use of an ex-
ample.

1. # DECLARE A CHARAC-

TER;

2.%A =B + C;

SN =FA,
The first statement is a preproces-
sor DECLARE statement that in-
dicates that A is eligible for re-
placement wherever it is encoun-
tered in the program (all preproc-
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essor variables must be declared).
The percent sign is the preproces-
sor indicator. Statement 2 is a
preprocessor assignment state-
ment which assigns the character
string ‘B + C to A.

The third statement is a non-
preprocessor statement and is not
executed at this time. However,
because this statement contains a
preprocessor variable (A) the cur-
rent value of A will replace it in
that statement. Statement 3 will
then appear in the compiled list-
ing as:

X=B + G

Once preprocessor statements have
been evaluated, they are blanked
out and appear in the compiled list-
ing as blank lines.

To summarize thus far, the pre-
processor performs two functions,
conditional compilation of parts of a
program, and the replacement of
variable names by some value gen-
erated at pre-compile time.

Using the Preprocessor

There are many preprocessor op-
erations available and the syntax of
some are similar to the regular PL/1
operations; however, the results of
these manipulations are nothing
more than changes in the status of
the scanning and outputting of
source text. The rest of this article

CAREER
OPPORTUNITIES

COMSAT is the privately owned U. S. cor-

poration that operates a global system of

communications satellites in partnership
with nearly 70 foreign countries.

COMSAT is also creating satellite sys-

tems of the future that will interest com-

puter hardware and software profes-
sionals who are looking for exceptional
advancement opportunities.

During the remainder of 1969, COMSAT

expects to have career openings in the

following areas:

+ Systems Programmers, with three or
more years experience in systems gen-
eration installation/modification and
IBM 360/50 usage or above . . . famili-
arity with teleprocessing devices such
as 2780, 2260, 1050 or teletype units;
BS in Mathematics required

* Programming Analysts, with two or
more years experience in developing
management information systems, par-
ticularly commercial, on an IBM 360/
0S. BA. in Business Administration or
Accounting preferred
Scientific Applications Programmers,
with three or more years experience in
providing computer support of research
and development programs; MS or PhD
in mathematics, computer sciences or
celestial mechanics

EDP professionals looking for challenging

positions in a firm with growing world-wide

communications network are encouraged
to inquire.

Write for “Professional Opportunities at

COMSAT" or contact Mr. Paul G. Gaffney,

Manager of Staffing.

Communications Satellite Corporation
950 L’Enfant Plaza South, S.W.
Washington, D. C. 20024
(202) 554-6063

An Equal Opportunity Employer

For more information, circle No. 3
on the Reader Service Card
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Systems programming is in three areas of application: 1)
Develop on-line systems for hospital data management.
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Business programming: Develop COBOL programs for
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For further information please write H. W. Bissell,
Professional Placement Manager, P.O. Box 504, Sunnyvale,
California 94088. An equal opportunity employer.
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will show how the pre-compiler is
used in specific situations.

Perhaps the simplest use of the
preprocessor is for incorporating
strings of source text into a program.
By using the standard Operating
System Utilities, it is very easy to
create and maintain a Partitioned
Data Set of source text. Each group
of source statements is given a name
and may be used by any program-
mer. The important thing to keep in
mind is that the source statements
loaded onto a library do not have to
be complete programs. By the use
of a simple ‘4 INCLUDE PGNAME’
the indicated text is brought into the
program at the specified point. For
instance, all of a department’s rec-
ord formats could be added to the
library and with one statement the
appropriate format could be in-
cluded in the program. For example,
suppose we have a format called
“RECORDA” that has three ele-
ments:

1. RECORDA,
2 CUSTOMER# CHAR (4),
2 ACCT-RECEIV FIXED
(62),
2 DATE CHAR (4),

With one statement the entire for-
mat can be included into any pro-
gram:

PROCA: PROCEDURE:
DECLARE

% INCLUDE RECORDA;

The following source program is gen-
erated:

PROCA: PROCEDURE:
DECLARE

.

1 RECORDA,
2 CUSTOMER# CHAR
(4),
9 ACCT-RECEIV FIXED
(6,2),
2 DATE CHAR (4),

This simple example shows a very
short format being introduced into
the program, but the kind of text
that can be included isn’t limited to
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record formats or to size. Any valid
(or invalid for that matter) PL/1
text is permissible, since the pre-
processor only checks for unmatched
quotes and unmatched comma de-
limiters.

In addition to record formats be-
ing included in a program, general
purpose routines that have to be
tailor-made are especially appropri-
ate. An example of such a routine is
a heading routine. The author has
written a routine that can be in-
cluded in any PL/1 program and
performs the following functions:

1. Opens the standard print file.

2. Writes heading and footing
lines when the end of page is
reached.

3. Automatically maintains and
updates the page count.

All that the user supplies to the
program is any heading or footing
lines that he wants printed. If none
are supplied standard ones are
printed. The significance of this type
of routine is very simple. Those types
of functions are done in practically
every program. By writing it once
and allowing other programmers to

use it, countless programmer hours
wasted in duplication are saved.

Another very useful function of
the compile time operation is that of
substitution. This ability is especially
useful when one is writing general
purpose utility program. For in-
stance, let us say that we have a
program that prints the value of any
field from a record. The field and the
length of the field are supplied at
pre-compile time. The following
shows how the program looks before
the preprocessor operation takes
place:

PROCA: PROCEDURE;
% DECLARE VAR1 CHAR,
VARZ FIXED,

% VARI = ‘FLDA’;
% VAR2 = 5

.

PUT EDIT (VARI)
(A(VAR2));

Notice that all of the preprocessor
statements have been prefixed with a
percent sign. This informs the pre-
processor that these statements must

be evaluated at pre-compile time.
Notice, also, that any pre-compile
statement must first be declared and
that the only two types of variables
that are allowed are fixed decimal
and character. The length of the
variables is not specified. The char-
acter variables are of varying length,
and the decimal variables have the
default length (5,0). The values are
assigned to the two variables as in-
dicated in the program. When the
print statement is encountered, the
current values of VAR]1 and VAR2
are substituted in the statement. In
the source program the statements
that contained pre-compile time vari-
ables show up as blank lines and the
substituted values show up in the
program:

PROCA: PROCEDURE;

.

PUT EDIT (FLDA) (A(5));

This technique is extremely useful
in writing multi-purpose programs

CENTURY SERIES
Dayton, Ohio

1. APPLIED PROGRAMMING DEVELOPMENT: Programmers and systems ana-

lysts experienced in on-line, commercial, industrial, financial or retail
applications programming. Positions involve working on third generation
equipment. A minimum of one year programming or systems experience
is required.

. COMPETITIVE PRODUCT EVALUATION: This position requires preparation

of reports concerning the capabilities of competitive computer hardware
and software; technical sales assistance to the NCR field Marketing
force; analysis of the computer marketplace of the future and develop-
ment of strategies to take advantage of the market. An ideal back-
ground will include three to six years' experience in marketing, either
in sales or systems with a vendor, or experienca directly in the evalua-
tion area. The successful candidate will have the ability to perceive
salient features of computer systems and relate them to NCR products.

. FIELD SYSTEMS: Field analyst with pre and post sales responsibilities to

a number of varied installations, The position is in hardware/software
technical support of third generation mixed tape and disc. Experience
in magnetic file computer most helpful. Intermediary in all major soft-
ware problems from initial presale demonstration through the debugging
stages. The position will carry full responsibility for the software sup-
port of the new Century Series and 315 Systems.

. MANAGEMENT INFORMATION SYSTEMS SPECIALIST: MIS specialist needed

to formulate and direct the implementation of information retrieval sys-
tems for a major division of NCR. Candidate will have previously directed
the development of such systems and been a direct contributor to their

design. He will be well versed in all phases of file structure and list
processing techniques and be capable of training and directing others
in these activities. A degree is required, preferably an advanced tech-
nical degree. A minimum of five years' experience necessary in MIS
development with large computers.

. EXECUTIVE SOFTWARE SYSTEMS PROGRAMMERS: Junior and senior level

persons to work in the following areas: design and implementation of
advanced time sharing, multi-programming, and multi-processor operat-
ing systems executives, Design and implementation of on-line languages,
file systems, and compilers to operate exclusively in a time shared en-
vironment. You will be working in a free thinking environment with
hands on hardware available. Prefer a B.S. degree or two years' or
more systems software experience with large scale hardware.

. ENGINEERING DEVELOPMENT PROGRAMMERS: Software to support state-

of-the-art remote terminal design, development and
design for latest technology equipment. Programs will be written in
several languages and executed on various computers. In addition to
terminal support, requirements exists in engineering applications. Mini-
mum of one year experience. Previous experience with remote terminal
devices is especially useful, although not essential.

testing. Program

. EDP PROGRAMMING WRITERS: Prepare technical manuals and sales ma-

terial on new or modified systems, devices, equipment or installations.
The material is to be used primarily by Qustomer Service Technicians
and Field Personnel for training, reference, education and maintenance.
Degree plus 2-3 years' experience in EDP writing.

For confidential consideration, forward resume including salary requirements to:

Mr. Ronald L. Lauterbach
Executive & Professional Placement
The National Cash Register Company
Main & K Streets
Dayton, Ohio 45409

AN EQUAL OPPORTUNITY EMPLOYER (M/F)
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the world a little bit better

There is no pat solution to the problem of our ghettos.
But concerned governmental agencies and private
industry, with the help of UNIVAC” computers, are
making steady progress toward a healthier envi-
ronment in the depressed Watts area of Los Angeles.
One of the world’s largest architectural and engineer-
ing firms is Daniel, Mann, Johnson and Mendenhall.
The company uses a sophisticated UNIVAC computer
system to supply its planners with information on
population density, housing data and other facts in
fractions of the time that used to be required. As a
result, Watts residents are nearing a residential and
business environment dramatically improved from con-
ditions only a short time ago.

We at Univac know that our kind of people want to
feel that they are helping find new solutions to th
world’s social problems. So you won't find yoursel
doing busy work here. You will be occupied with |
meaningful projects.

You will be making a real contribution. You will re-
ceive compensation and promotion as fast as you are
ready, of course. But your ultimate reward will go
beyond purely material matters.

If we sound like your kind of company, we know that
you are our kind of person. Please look over the job
opportunities on the facing page.

<\

An Equal Opportunity Employer Mi{F




because, when high level languages
are used, record fields are usually
referred to by the use of a symbolic
name rather than by relative position
from the beginning of the record as
is the case when using AUTO-
CODER or BAL.

The use of conditional statements
at the preprocessor level allows the
user to compile pieces of his pro-
gram to satisfy specific situations.
This ability makes the source pro-
gram smaller which in turn can help
increase throughput when operating
in a multi-programming mode. For
instance, suppose a program has two
routines, one for printing a record
and one for writing a tape copy of
the record. The user has the option
of either getting tape output, printer
output or both. If one of the op-
tions is not required, there is no need
to compile that particular routine
into the program. For this example
suppose that all the user wanted was
printed output.

PROCA: PROCEDURE;

% DECLARE (TAPE, PRINT)
CHAR,;

DHEAPE =SNG

% PRINT = °YES’;

% 1IF TAPE = ‘NO’ % THEN
% GO TO NOTAPE;
TAPERTN:

% NOTAPE:;

% IF PRINT = ‘NO’ % THEN
% GO TO NOPRINT;

PRINTRTN:

% NOPRINT:;

When the first preprocessor condi-
tional statement is encountered, it
is evaluated and since the condition
is true, a branch is made to the pre-
processor label 4 NOTAPE, What
this means is that for this running of
the program the tape routine will
not be compiled. Since the next
statement turns out to be false, the
preprocessor falls through and there-
fore scans and outputs all of the
statements in the print routine for
eventual compilation. The final pro-
gram that is compiled will look like
this:
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PROCA: PROCEDURE;

PRINTRTN:

Perhaps the most powerful ability
of the preprocessor is that of actually
generating source text. One way this
is accomplished is through the use
of the compile time DO loop. Let us
first consider a very simple applica-
tion. Suppose we wanted to gener-
ate a particular statement a different
number of times depending on the
program requirements. Every time
that the program was run, a num-
ber ‘CNT would be supplied to the
program indicating the number of
times that the statement is to be gen-
erated. The preprocessor coding
would be as follows:

% DECLARE (I, CNT) FIXED;
% GNT = 3;

% DOI =1 TO ENT;
Z (I) =X (I) + (I);
% END;

For this run, the statement in the
loop would be generated three times
since ‘CNT” was set equal to 3. The
following statements would be gen-
erated:

Z(1) = X(1) 4+ Y(1);
Z(2) = X(2) +Y(2);
Z(3) = X(3) + Y(3);

The above is fairly trivial example
of a DO loop. To get a little more
sophisticated, suppose we had a pro-
gram that could print up to five
fields from a record, but the actual
number of fields is a variable that is
supplied by the user. This variable
is again called ‘CNT’. The names of
the fields to be printed out are de-
fined to the program as ‘FLDx
where x can be any number from
1-5. In this example we make use
of the concatenate operator and the
SUBSTR built-in function which are
both perfectly legitimate operators
to use at the preprocessor level. For
this particular run, we will print 3
fields out: NAME’, ‘ADDRESS’,
‘ACCT #’.

% DECLARE (I, J, CNT) FIXED

(FLD, K, L, FLDI, FLD2, FLD3,
FLD4, FLD5) CHAR;

% CNT = 3;

% FLD1 = ‘NAME’;

Programmers and systems analystsA. o

Join the winning team in
computer technology

Openings in all levels for programmers and
analysts: Maintenance and diagnostics, radar
systems, systems simulation, data reduction
and scientific applications.

Mr. V. C. Bruette

Univac Employment Manager, Dept. SA89
36 State Highway 10

Hanover, New Jersey 07936

Major computer systems development in
St. Paul, Minnesota.

Mr. W. R. Short

Univac Employment Manager

Data Processing Division, Dept. SA89
2276 Highcrest Drive

Roseville, Minnesota 55113

Systems analysts and sales representatives for
branch assignments throughout the United State
Mr. John Shelsy

Univac Employment Supervisor

Data Processing Division, Dept. SA89

P.O. Box 8100 |
Philadelphia, Pa. 19101 |

Systems analysts with account responsibilities
and sales representatives.

Mr. Dale Ellis

Univac Employment Manager, Dept. SA89
1901 Avenue of the Stars

Suite #940

Los Angeles, California 90067

Advanced software development on commercial
systems and technical marketing support at
Univac world headquarters.

Mr. L. G. Holliday

Univac Employment Manager

Data Processing Division, Dept. SA89

P.O. Box 8100

Philadelphia, Pa. 19101

Programmers and analysts for Apollo and
other advanced systems.

Mr. L. J. Miller

Univac Employment Manager, Dept. SA89
2121 Wisconsin Avenue

Washington, D.C. 20007

Openings in all levels of programming for
Navy ASW programs.

Mr. John Spearing

Univac Site Manager, Dept. SA89

P.O. Box 147

Warminster, Pa. 18974

il I univac



PROGRAMMERS
SYSTEMS ANALYSTS

Nationwide
With the recent introduction of Time-Sharing to
our unique Total Information Market Evaluation
Systems (TIMES) Input, Inc. through our staff
of trained consultants is able to bring the com-
plex and ever-changing computer community into
remarkable focus. In the development stage for
nearly a year and now fully implemented TIMES
can lock in the myriad complexities of your spe-
cific career requirements with a speed and accu-
racy unparalleled in the field.
Fields covered include digital hardware design,
systems analysis and programming of software,
9 t infor systems, and a variety
of sophisticated scientific and commercial appli-
cations. We welcome your inquiries. Contact Mr.
Lincoln Bouve’ or Mr. James Linker at 202/
298-7510 for additional information or submit
in fid Client pani
all fees.

input, inc.

815 connecticut avenue, n.w.
washington, d.c. 20006
e.o.e./mf suite 1200

For more information, circle No. 5
on the Reader Service Card

Announcing

A nationwide computer applications or-
ganization providing both business and
scientific data processing services on
every level.

COMPDATA
Services
Corporation

An
Averbach/
CDI organization

SYSTEMS ANALYSTS
PROGRAMMERS
COMPUTER OPERATORS

Investigate the challenges and financial
rewards that COMPDATA can offer you.
Our opportunities are nationwide and
offer extremely attractive compensation.
Your resume is invited or call collect.

R. N. Cherwinski
(215) 569-2200
for further details.

COMPDATA

Services Corporation
Dept. SA-4
Executive Offices
4 Penn Center Plaza
Philadelphia, Pennsylvania 19103

An Equal Opportunity Employer

% FLD2 = ‘ADDRESS’;
% FLP3 = ACCT 4 ;

K = [k

DO] = [FEO.ENT:

% L = SUBSTR (K, ] 1);

% FLD = FLD’ || L;

PUT EDIT (FLD) (A(20));
% END:

N R

The following source statements
will be generated:

PUT EDIT (NAME) (A(20));
PUT EDIT (ADDRESS)
(A(20));

BUiT EDIT' (ACCT #) (A(20));

The loop is performed 3 times be-
cause ‘CNT was initialized to 3. The
operation of the SUBSTR operator is
as follows: From the string K assign
to L the first character beginning at
the jth position of K.

The first time through the state-
ment % FLD = ‘FLD’ || L; is imme-
diately executed since it is a pre-
processor statement. Since L initially
has the value 1 the value of % FLD
is equal to FLDY. A scan of the
PUT EDIT statement then takes
place. Since FLD is a preprocessor
variable it is immediately replaced
by its value ‘FLDY’. The statement is
then re-scanned and the value of
‘FLDY which is ‘NAME’ is replaced
in the PUT EDIT statement. A scan
of the expression then takes place.
Now, since ‘FLDY’ is a preprocessor
variable, its value ‘NAME’ is re-
placed in the expression. The first
iteration is now complete, and the

value of ] is incremented, and the
second iteration begins.

Conclusion

The above examples give the
flavor of what the capabilities of the
preprocessor are. They have by no
means presented a complete range of
what can be done by using the full
PL/1 language capabilities of the
preprocessor. As alluded to in the
last example, many different PL/1
operations can be performed at pre-
compile time, and one or more can
be combined into one expression to
perform complex operations. How-
ever, to re-emphasize, the most
powerful and simplest preprocessor
operations are substitution and con-
ditional compilation of sections of a
program. By doing these two opera-
tions alone the programmer can
certainly use PL/1 with a great deal
more power compared to using the
language without the preprocessor.
The only requirement for the use of
the compile time facilities is that the
programmer has to shake off his old
ways of doing things and begin to
expand his thinking into a new and
more flexible dimension of program-
ming.

Reference

IBM System/360 PL/1 Reference
Manual, C28-8201-1, IBM Corpora-
tion, White Plains, New York.

David Bernstein received an MBA
from the Bernard M. Baruch School
of Business Administration in 1969.
Since that time, as President, he
has managed and directed the
activities of Advanced Computer
Software Services, Inc. For three
years before this, he was a Senior
Associate Analyst at IBM. Bernstein
has, above all, extensive machine
and language abilities.

ARE YOU

UNDER . . .

FOR "OVERING"

EDP-SYSTEMS

WE SPECIALIZE IN CAREER CORRECTION
‘“UNDERED’'’?

PAID or UNDER THE WRONG BOSS . . .
WRONG CLIMATE or UNDER PROMOTED
UNDER UTILIZED or UNDER THE WRONG HOURS . .

WRONG POLICIES . . . or just

. CALL (215) 839-1500
LAWRENCE PERSONNEL

29 Bala Avenue, Bala Cynwyd, Penna.

(Philadelphia’s Main Line Suburb)

FEE PAID BY CLIENT COMPANIES ® NO CONTRACTS ® ALWAYS CONFIDENTIAL

UNDER THE

. UNDER THE
‘*‘UNDERED''?
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personal lines

Gerald G. Wisz and Edward N.
Murray have been elected Assist-
ant Vice Presidents of Marine Mid-
land Services Corporation . . .
Charles G. Abbott has been ap-
pointed Vice President in charge
of the Consulting Services Division
of Data Management Services, Inc.
. . . Freas—Rooke Computer Center
at Bucknell University has- ap-
pointed George L. Weber as a sys-
tems analyst.

Larry Vehorn, Marvin Leeger,
Larry Serbie and Errol Rovner have
all been promoted to Director,
Management Services, at Welling-
ton Computer Systems Incorpo-
rated . . . Commed, Inc., a subsidi-
ary of Comress, has named John
S. Williams as Vice President and
Technical Director . . . Joseph F.
Cashen has been named Engineer-
ing Director for Industrial Controls
Systems at Honeywell’s Computer
Control Division in Framing-
ham: .5

Max Muir has joined Informa-
tion International as senior project
engineer, Richard J. McQuillin as
senior analyst—graphic systems . . .
New at Computek Corporation are
Ronald A. Zarski and Kenneth K.
Warlick—both as senior project
specialists . . . James A. Ferguson
has joined Infodata Systems, Inc.,
as Manager, Engineering Software
Systems . . . Computer Image Cor-
poration has named William W.
Jacquish as Director of Special
Projects.

Virgil L. Swearingen has been ap-
pointed Applications Programming
Manager of the Technical Division
at Tymshare Corporation ... COM-
NET has named Douglas M. Hutt
as Manager of Operating Systems
in Washington, D. C. . . . Joseph
E. 1zzo is new Director of Western
Region Services at Comress, Inc.

David W. Coats has been ap-
pointed Manager, Computer Center
Services, by the Field Services Di-
vision of Computer Industries, Inc.
. . . Brandon Systems Institute has
appointed Edwin E. Klein as Di-
rector of Research and Develop-
ment . . . Tally Corporation an-
nounces a new manufacturing
management team: David H. Moul-
tan, Director of Manufacturing;
Bart Parsini, Production Manager;
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Michael Tremoglie, Production
Control Manager.

John Certo has been named Sen-
ior Applications Engineer, Product
Marketing Group, at Applied Logic
Corporation Electro-Optical
Systems has promoted Donald L.
Smelser to Manager of Organiza-
tion Development . . . Appointed
Manager of Systems Programming
for the Computer Systems Division
of Graphic Controls Corporation
was Dr. Eamonn McQuade . . .

John G. Seay has joined Leasco
Systems and Research Corporation
as Seminar Consultant. Peter F.
Urbach has come aboard as Di-
rector of Product Planning for
Leasco Information Products . . .

Applied Computer Sciences, Inc.,
has appointed Richard N. Germano
as Senior Consultant . . . At System
Development Corporation, Marc
Bendick was named Manager, En-
gineering and System Evaluation
Department, in the Air Operations
Division .
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COMPUTER PROFESSIONALS:

“HOWARD LEVIN is ProBABLY
THE WORLD'S BEST QUALIFIED*
EDP EMPLOYMENT AGENT”

personnel experience for a major electronics and
computer firm; 5 years hands-on computer pro-
gramming and systems analysis experience; Di-
rector and placement counsellor for RSVP SERV-
ICES since 1966.

His personal services are free and con-
venient. Why settle for less?

SERVING
PHILADELPHIA, NEW JERSEY, NEW YORK

N.J. (609) 667-4488

CALL COLLECT:  ppy)p"(215) 922-3993

(24 HOUR LIVE ANSWERING SERVICE)

or send resume or rough notes of objective,

salary, education, and experience to:

HOWARD LEVIN
Director, Dept. S

RSVP SERVICES

ONE CHERRY HILL MALL (Suite 714)

w CHERRY HILL, N.J., 08034
Recruitment, Selection, Vocational Training, Place-
\ ment for Computer Oriented Companies
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PROGRAMMERS

BOLD CHALLENGES
IN DATA PROCESSING!

The name of the game is ‘Do a better
job—faster!”” We play it all the time at
the Army Air Force Exchange Service—the
civilian organization which serves the
Armed Forces personnel through “PX' and
“BX"" outlets—where we seek more and
better EDP information to improve our per-
formance in retailing!

If you enjoy a challenge, and the op-
portunity to show what you can do with
excellent equipment and professional asso-
ciates, your route to success may be with
us! We need:

COMPUTER
PROGRAMMERS

You'd be writing specific programs to
organize and process our management in-
formation by the most rapid and mean-
ingful methods.

Our EDP division is fully equipped with
360 MOD 20/30/40 Disk/Tape/vard sys-
tems using ALC or COBOL, and staffed with
real professionals who know how to use
them!

$9,000-$10,000

You'll need a degree in computer sci-
ence or its equivalent, plus at least one
year of 360 experience.

In addition to a good starting salary,
you'll receive outstanding fringe benefits,
including life insurance, family coverage
in our hospital-medical—surgical plan, lib-
eral vacations, sick leave, retirement pro-
grams, and opportunity for advancement
and promotion throughout our worldwide
network. We try to promote from within—
so you have an opportunity for great per-
sonal growth!

Relocation expenses will be paid.

If you qualify, AIRMAIL your resume,
which must include SALARIES EARNED, to:

MR. M. W. CARTER
DEPT. 8-S

ARMY AIR FORCE
EXCHANGE SERVICE
3911 Walton Walker Blvd.
Dallas, Texas 75222

(You will be contacted within
two weeks.)

Equal Opportunity Employer




What do you

want most?

[ Respect O Title

[J Money ] Location
[J Challenge [ Security
[J Opportunity [ Fringes

Our nationwide survey in the Financial
& EDP field revealed that employment
desires were in the order listed above.
We can assist in finding exactly
what you want in Financial or EDP
employment. That’s all we handle...
we're the largest specialized source.

Fees Paid By Management

EDP MANAGER - e o = $23,000
Service Co.—On-Line bkgd.

SYSTEMS/PROCEDURES MGR. _____ 23,000
Food Processor

MIS DIRECTOR - —__ . . ___ 23,000
Leading Retailer

DATA PROCESSING MGR, ________ 20,000
Knowledge teleprocessing

TECHNICAL SERVICES MGR. ______ 19,000
Software services

COMPUTER SERVICES MGR. ______ 19,000
Solid 3rd generation bkgd.

SYSTEMS MANAGER _____ _______ 18,000
Financial background

OPERATIONS RESEARCH __________ 18,000
Banking bkgd., Linear Programming

SOFTWARE SPECIALIST __________ 18,000
Real-time, operating systems

PROGRAMMER/ANALYST _________ 18,000
Brokerage background

OPERATIONS MANAGER _________ 17,000
360 & 1401, 3 shifts

PROGRAMMER -2 = oo 17,000
Real-time—service co.

PROJECY EEADER Se=C & . oo = 17,000
Chemical Company

SENIOR SYSTEMS ANALYST ______ 16,000
Heavy accounting experience

SYSTEMS  ANALYSY _._ . .. _. .. 15,000
Manufacturing bkgd.

PROGRAMMER ANALYST _________ 15,000
Listed manufacturing co.

SYSTEMS PROGRAMMER __________ 15,000
Telecommunications, MVT/MFT

PROGRAMMER o 4,000
Exp'd 360/40 DOS COBOL/BAL

MANUAL SYSTEMS . ____________ 13,000
Conversion experience

PROGRAMMER __________________ 12,000

1 yr. 360 COBOL

Mail resume to your nearest R-H office.

% ROBERT

PERSONNEL

AGENCIES
Atlanta: 235 Peachtree St., NE (404) 688-2300
Baltimore: One Charles Center (301) 8374)313
Boston: 140 Federal St. (617) 423-6440

Chicago: 333 N. Michigan Ave. (312) 782-6930
Cincinnati: 606 Terrace Hilton (513) 621-7711
Cleveland: 1367 East 6th St. (216) 621-0670
Dallas: 1170 Hartford Blds. (214) 7429171
Detroit: 1114 Guardian Bldg. (313) 961-5430
Garden CI:)y N.Y. 585 Stewart Ave.  (516) 248-1234
Hartford, Conn: 75 Pear| St. (203) 278-7170

Los Angeles: 3600 Wilshire Bivd.  (213) 381-7974
Miami: 1107 Northeast Airlines Bldg. (305) 377-8728
Minneapolis: 822 Marquette Ave. . (612) 336-8636

New York: 330 Madison Ave. (212) 986-1300
Newark: 1180 Raymond Blvd. (201) 623-3661
Philadelphia: 2 Penn Center (215) 568-4580
Pittsburgh: 429 Forbes Ave. (412) 471-5946
Portland, Ore: 610 S.W. Alder St. . (503) 222-9778
st. Louis: 1015 Locust § (314) 231-0114
San Francisco: 111 Pine St. (415) 434-1900
Stamford, Conn: 111 Prospect St. . (203) 325-4158

World's Largest Financial &
EDP Personnel Specialists.
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A 4800 bit per second, automatically
equalized, high-speed data modem has
been developed by American Data Sys-
tems, Chatsworth, California.

Called, the ADS—448, the new modem
eliminates the problem of manual equal-
ization. The receiver automatically equal-
izes within milliseconds after turn on, and
automatically and continuously tracks any
changes in prevailing telephone line char-
acteristics without adjustments of any
kind, Error rate is said to be five times
less than other existing modems.

The new modem transmits and receives
data at 4800 bits per second (or any com-
bination of 1200, 2400, 3600, equaling a
total of 4800 bits per second), over Bell
System Series 3002 telephone data lines.
These lines can be either unconditioned,
or Cl, C2 or C4 conditioned.

Another major feature of the new
modem is its front panel display, which
provides not only a visual indication of
relative Line Conditions, but also of Re-

ceiver and Transmitter Data and Baud
Rates, Carrier Detection and Receiver
Phaselock.

ADS—448 also incorporates a Loop Back
Capability for both Local and Remote
operations, as well as other internal self-
checks to aid in system trouble-shooting.

For more information, circle No. 7
on the Reader Service Card.
L] L L]

A computer-oriented employee attend-
ance reporting system has just been an-
nounced by North Electric Company, Gal-
ion, Ohio, a subsidiary of United Utilities,
Inc.

According to Norman Hockler, director
of marketing, the bottle-neck of time
clocks, collection and distribution of time
cards and in and out timeclock punching
are all eliminated with the new attendance
reporting system (ARS). Simple insertion
by the employee of his own, personal,
specially-prepared identification card into
an ARS station automatically provides pay-
roll time-keeping information at the com-
puter center.

Employees are issued wallet-sized plas-
tic cards pre-punched with their payroll
identification code. When they insert their
card into any ARS station, their time-in
and time-out is automatically recorded on
punched cards, magnetic tape or as type-
written copy and then it is fed into the
computer,

A single digital clock assures time ac-
curacy, and the entire time-in or time-out
procedure is handled within two seconds.
Separate attendance reports for any em-
ployee or group of employees can be pro-
duced at any time as a by-product of the
ARS in addition to its providing payroll
information input.

For more information, circle No. 8
on the Reader Service Card.

A new unit, the Model 208 Control
Computer, has been added to the family
of mini-computers of Computer Automa-

tion, Inc., Newport Beach, Calif. It is an
8-bit, stored program, parallel computer
and features a new high speed memory
with 2.6 micro-seconds full cycle time.

The Model 208 is expected to find serv-
ice in concentrating and routing messages,
monitoring and controlling traffic and
computing service charges. It is also ex-
pected to find wide application in data
acquisition and process control systems
where high speed, reliability, 1/O flexi-
bility and programming convenience are
important.

For more information, circle No. 9

on the Reader Service Card.

* & L

GDI Inc., a manufacturer of computer
peripheral equipment, has announced
the Model CT-300 Card Transmitter, de-
signed to transmit punched card data at
a rate of up to 2400 BPS over standard
dial-up or private lines. The system will
interface directly with a Bell 202E2 or
202C or equivalent data sets. The inter-
face conforms to EIA standard RS-232B
and transmits data in standard bit serial
USASC 1II language. A directly compati-
ble interface with MDS 1103 and 6403
data recorders is also available.

The model CT-300 is designed for use
in applications where the prime require-
ment is for transmission of punched card
data from remote sites to a central loca-
tion where it can be received by a data
recorder, a central data switching unit,
or the central computer. In these applica-
tions, keyboards and recorders are un-

necessary and have been eliminated. This
greatly simplifies the system and the re-
sult is a low cost reliable system.
For more information, circle No. 10
on the Reader Service Card.

DEEP/360 is a support package de-
signed especially for BAL and COBOL
programmers who are frustrated by data

SOFTWARE AGE



exception errors while testing. DEEP/360,
a product of Macro Services Corp., Bos-
ton, Mass., eliminates the problem of pre-
mature job cancellation caused by in-
valid data. It repairs faulty data, re-
executes the affected instruction, reports
the action via console message, then con-
tinues with the user’s program. The pur-
chase price includes a BAL source list-
ing, a job stream for cataloging DEEP/
360 into the user’s relocatable library, and
operating instructions.
For more information, circle No. 11
on the Reader Service Card.

& & B

The PUNCHMASTER is a new auto-
mated control from California Computer
Products, Inc. of Anaheim, Calif. The unit
is attached to an IBM cardpunch or veri-
fier to speed the conversion of source data
into punched cards. The time-saving fea-
tures include: a keypunch buffer allowing
the operator to keypunch or verify at
normal typing speeds; a program memory
capable of handling up to 22 different
card formats at one time; automatic left
zero fill, with or without two-field accum-
ulator; and an optional instruction display
for faster, more reliable operator training.

For more information, circle No. 12
on the Reader Service Card.

* * L

IBM has announced several major addi-
tions to its tele-processing product line,
including a small keyboard terminal for
telephone audio-response systems. The
terminal is called the 2981 alphanumeric
keyboard. It is a special order device that
allows users to enter alphabetic and nu-
meric information, as well as queries, into
a system/360 and get computer spoken
responses over the telephone.

Once the user has established telephone
contact with the computer, he keys in his
message, selecting from among 48 keys.
The 26 alphabetic keys are arranged se-
quentially so that anyone can locate a
letter quickly. There are also 22 keys
representing numbers and special charac-
ters. As each key is depressed, an audi-
ble tone confirms that the information has
been sent to the computer.

The 2981 wuses elastic diaphragm

switch technology (EDST)—flat, prewired
switches that eliminate mechanical key
linkage. The absence of moving parts in
this technology is expected to keep main-
tenance requirements to a minimum.

For more information, circle No. 13
on the Reader Service Card.

At Pratt & Whitney Aircraft, world’s
leading producer of dependable
jet engines, you will find every-
thing your analytical mind desires.
Myriad business applications prob-
ing ever deeper into every facet
of this vast aerospace organiza-
tion. Manufacturing ¢ Product
Support e Engineering ¢ Finance
e Purchasing e Advanced Plan-
ning ¢ Operations Research . . .
and much more.

Ours is one of the most advanced
and sophisticated business infor-
mation computer complexes in
the country. We have come as far
as any. We will go further than
most. Projects vary from simple
card systems to complex on-line
systems involving, for example, a
Full Production Information Sys-
tem, Automated Financial Analy-
sis and Reporting, and an Inte-
grated Material Control System
which includes procurement, fore-
casting and scheduling. Tools
include 360 models 20, 30, 40
and 50; tapes and random de-
vices; data collection equipment;
on-line facilities; DOS and OS.

The total commitment of Informa-
tion Systems to serving the needs
of management at P&WA means
real-time opportunity for EDP pro-

N

Programmers/
Systems Analysis

Come Broaden Your Base in
Business Information Systems

fessionals with promise. Our Sys-
tems-Programming Analysts are
exposed to virtually every phase
of the business. They get to move
around, and they get to move up

. . just as fast as their talents
will take them. Isn’t it time you
talked to P&WA?

If this sounds like your kind of
action, why not send your resume
with salary requirement to Mr.
H. M. Heldmann, Professional
Placement, Office A-43, Pratt &
Whitney Aircraft, East Hartford,
Connecticut 06108. An equal op-
portunity employer.

Pratt &
Whitney
Aircraft

DIVISION OF UNITED AIRCRAFT CORP,
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Gilbert Lane’s
job

is to get you
a better one

Our emphasis is on the total man . . . what
he wants in a career and for the future.
It’s a principle that has helped thousands
of candidates to reach top positions.

One of the companies we represent
enjoys—and will continue to enjoy—an
impressive growth rate. The firm’s man-
agement—progressive in personnel policies
as well as production—is looking for men
on the way up in the field of computer
technology.

We strongly suggest that opportunities
for professional growth are greater with
this organization than those you may
have at present.

These positions are with a multi-plant
international organization with an un-
usually fine growth pattern,

Fees and other expenses paid
by our client

Call or submit resume,

Gilbert Lane

Personnel Agencies, Inc.
Lake Success, N.Y. 11040
3000 Marcus Avenue

Newark, N. J. 07102
10 Commerce Court

New York 10017
505 Fifth Avenue

Pittsburgh, Pa. 15222
903 North American Rockwell Bldg.

Washington, D.C. 20036
1025 Connecticut Avenue

Offices in other major cities

Free ...

Pocket Data Decoder . . . Dozens of uses
daily. Unique data decoder solves infor-
mation problems instantly. Yours for the
asking. No obligation.

For more information, circle No. 17
26 on the Reader Service Card

PLUS, a Program Library Update Sys-
tem has been announced by Cullinane
Corp., Boston, Mass. The program pro-
vides for storage and maintenance of
source language programs on tape or disk.
Any program language may be stored or
intermixed in the file including COBOL,
Assembly, PL/1, and FORTRAN. Test
data decks, object decks, and job control
language decks may also be stored on the
library. The program also will generate
a job stream file with job control setup to
compile or assemble modified programs.

One feature of the program is the gen-
eration of a Library Index Report follow-
ing each run. This report is a table of
contents of the PLUS program library. It
includes such information as a Version
Number automatically given to each pro-
gram and increased with each entry of an
entirely new program version, and a Mod-
ification Number given a program and in-
creased each time any change is made.
The Program description, the date of last
revision, the language, the author, the
number of statements, and the number of
changed statements are also reported.

In addition to the Library Index re-
port, two other reports are produced. A
Report of Changes itemizes changed state-
ments, providing a valuable historical
record of all maintenance activity on a
program, A Job Schedule Report, listing
job control setups, is produced when this
facility of the program is used. PLUS
also reproduces all or portions of any
source programs on the printer listing or
on punch files.

For more information, circle No. 14
on the Reader Service Card.

* * *

A new unit, the DIMBO-10, manufac-
tured by BCD Computing Corp., Deer
Park, New York, is a self-contained elec-
tronic information storage and retrieval
system, It utilizes a disk memory for in-
formation storage and has optional input-
output configurations.

The DIMBO-10 system will store 1200
to 40,000 32-character records; 64-char-
acter or larger record lengths, and larger
file capacities (practically without limit)
are available as options. Other options in-
clude magnetic or paper tape input and
output for file loading and audit trail, an
arithmetic capability, and remote consoles
for inquiry into the central file.

Average access time is less than 0.1
second. Standard operation includes: EN-
TER a new item; DELETE an item;
SEARCH for an item; ALTER an item
gild restore it; and PRINTOUT the entire

e.

DIMBO-10 is intended for the user who
must search a large list of entries in order
to retrieve information on one of them.
A search consists of locating an item from
its identifier which is then typed in the
DIMBO-10. The system locates the proper
item and types all the stored information
for the user’s study. The item may then
be altered and returned to the file or de-
leted and a new item entered.

For more information, circle No. 15
on the Reader Service Card.

CAREER MEMO
To the Computer Professional

Does your present position lack pride
of accomplishment? . . . If so, it is
time for a change. Professional Oppor-
tunities presently exist in:

SOFTWARE DEVELOPMENT
SYSTEMS DESIGN
PROGRAMMING

REAL TIME SYSTEMS
TIME SHARING

MANA. INFO SYSTEMS
ENGINEERING
MATHEMATICS
OPERATIONS RESEARCH

Your confidential inquiry is welcome.
Call or write, Robert L. Keilholtz or
Donald Wayne,

EVERETT KELLEY ASSOCIATES, INC.
Suite 1300—121 S. Broad St.
Philadelphia, Pa. 19107
215—KI 6-5240

Placement of Computer Professionals
since BINAC.

programmers - analysts

NATIONWIDE POSITIONS
FROM 57,000 T0 325,000

ALL FEE PAID

SOFTWARE DEVELOPMENT
SCIENTIFIC PROGRAMMING
REAL TIMES SYSTEMS
BUSINESS SYSTEMS
COMMERCIAL PROGRAMMING
MANAGEMENT INFO SYSTEMS

Send resume, in confidence, with present salary
and geographic preference.

FREE: CAREER OPPORTUNITIES BULLETIN

For a complete listing of outstanding positions
with national companies circle subscriber reader
card using home address only. No obligation.

\"La Salle Associates“”

DEPT. A
719 N. 25th STREET, PHILA., PA. 19130

For more information, circle No. 16
on the Reader Service Card

SOFTWARE AGE



S/A
market
place

where you can reach,pro-
grammers, mathematicians,
analysts and EDP managers

RATES
Classified—75¢ per word, minimum order
$7.50. Blind ads are an additional $10.00.
Payment must accompany copy.

Display Classified—One inch by one
column, $75.00. Column width is 2%".
Help wanted and employment services ads
will be accepted in the classified section.
Ads of s page or more will be listed in
the Advertisers’ Index, and will qualify for
the free resume service.

Closing Date—the 10th of the month pre-
ceding (i.e. May issue closes April 10th).
Send order and remittance to:

software age
Classified Department
P. O. Box 2076, Madison, Wisconsin 53701

SITUATIONS WANTED

TAX AUDITOR without EDP exp. seeks part
time work, Los Angeles area. S/A Box 803,
2211 Fordem Ave., Madison, Wis. 53701.

EMPLOYMENT AND SEARCH
COMPANIES

SCIENTIFIC PROGRAMMER

Offering a stimulating variety of work with primary
emphasis directed toward the analysis and program-
ming of reactor engineering and physics problems.
Fortran programming utilizing IBM 1130, 1800, 360/
40, 360/50, 360/75 and CDC 6400. BS or MS degree
in mathematics, physics or engineering with 2 or
more years scientific programming experience re-
quired. Resume should include references and salary.
Write or phone Frank Nitzberg, Personnel Coordinator,
phone (313) 962-9510, ATOMIC POWER DEVELOP-
MENT ASSOCIATES, INC., 1911 First Street, Detroit,
Michigan 48226, An Equal Opportunity Employer

PROGRAMMERS (3)

Large financial firm needs (1) Senior, salary to
$28,000; (2) Intermediates, salaries $16,000 to
23,000 to help open new company locations.
Entire fee, traveling, if necessary—moving ex-
penses are all paid by your new employer.

ERIN EXECUTIVE AGENCY
132 W, 34 st., New York, N. Y. 10001
Phone: (212) 594-8296

DATA PROCESSING POSITIONS
IN THE SOUTHWEST

Contact:
DATA PRUCESSING CAREERS
Richard Kemmerly, Suite 1109, Stemmons
Towers West, Dallas, Texas 75207. 214/
637-6360.

NN NN NN ISR SRR NN NN EEE,

PENNSYLVANIA, NEW JERSEY, DELAWARE
contain diversified opportunities for professional
talent in all functions of E.D.P. If you desire
to pinpoint your search in our area, contact
us. With 9 highly effective years behind us
we need not employ gimmicks nor shotgun
duplicating techniques. We are large enough
to have extensive knowledge of the market yet
disciplined enough to remain personal and con-
fidential. All fees paid. K. J. Gillespie, ANDER-
SON-TAYLOR Associates, 230 S. 15th St., Phila-
delphia, Pa. 19102. (215) KI 6-6333.

PROFESSIONAL SERVICES

ADD / SUBTRACT 6-DIGIT HEXADECIMALS in
seconds with 100% accuracy. The pocket
HEXADDER, $15. Free brochure from HEXCO,
Dept. SA, P. O. Box 55588, Houston, Texas
77055.

CONSULTANTS: Commercial applications 1400,
360. Conversions, programming, systems design,
testing, documenting. Job or contract. Com-
puterized business mailing list, United States,
$35 per 1000 names. ALLIED COMPUTER CON-
SULTANTS, Box 133, Fairlawn, N.J. 07410.

EXP. PROG./ANAL. SEEKS P/T WORK: S/360
DOS COBOL. Resume upon request. Reply Apt.
B6, 5502—14th Ave., Brooklyn, N.Y. 11219.

EDP RESUMES

A comprehensive manual on how to write
your own resume, written especially for EDP
personnel. Send $4.25 to
K & H ASSOCIATES
Dept. S, P. O. Box 265
Horseheads, New York 14845

WE WILL CONTRACT system planning, appli-
cation, or system work to $10,000. We possess
a complete background in statistics, linear pro-
gramming, mathematics, civil engineering,
processors, business data systems, data re-
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You probably aren't
our kind of engineer.

No offense intended. We just know
what we want.

We're computer memory specialists.
If you know our products, you know
we're good.

Not surprisingly, we're growing fast.

So we need engineers. Good minds.
Good technical backgrounds. But that's
not all.

You see, back when we were small we
learned an important lesson. Each of
our engineers had to get involved in
everything: research, design, costlng
marketing, production — you name it.
Being involved, they became committed.
And worked better for it.

That’s how we got our reputation
for doing what we do better than any-
one else. We intend to keep it.

That's why we take such a close look
at all applicants for our engineering
positions. We'll talk to you about inter-
ests and aspirations and experience. And,
at some point along the line, we’ll draw
this diagram:

MARKETING
o BUSINESS

,,,,,,

It’s the essence of what we mean by
our kind of engineer. An interest in and
understanding of all aspects of our com-

pany’s activities. You could call it bal-
ance. Whatever it 1s, it works for us.

e ok

What can we offer you?

First, a good salary. (We want the
best and we're willing to pay for it.)
Second, the opportunity to advance
rapidly along either engineering or
administrative lines. (Lots of outfits will
tell you this, then stick you in an isola-
tion ward. We mean what we say.)
Third, the opportunity to grow with the
best engineering staff in the industry.
Fourth, the satisfaction and pride of see-
ing the products you work on produced

and sold.
He e e

We make memory systems and stacks
and planes and printed circuits. We're
looking to the future with research in
plated wire and films. And we're in the
process of introducing a brand new
product: MAC 16, a compact, inexpen-
sive Multi-Application Computer. Our
division is going to keep right on grow-
ing. And we’ll need even more of our
kind of engineers.

If we sound like your kind of com-
pany and if you have an M.E. or E.E.
degree and computer-related experience,
let’s get together.

Write me a letter: Mr. E. A. Gage,
6201 E. Randolph Street, Los Angeles,
California 90022. Or, call me collect at
(213) 722-6810.

Naturally, we're an equal opportu-
nity employer.

LOCKHEED ELECTRONICS COMPANY

Data Products Division * Lockheed Aircraft Corporation
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IN
CONFIDENTIAL INQUIRY SOFTWARE AGE
Your original copy of this form will be retained at the offices of SOFTWARE AGE and MAGAZINE

will be used for no other purpose than to notify the specific firms which you have
checked (on the reverse side) of your interest.

TYPE OR PRINT CLEARLY FOR PHOTO REPRODUCTION
JOB DESIRED:

List computer hardware knowledge (names of systems, tape, disk, terminals, etc.):

Programming specialties and years of experience (commercial, scientific, theoretical, experimental,
analog, etc.):

Systems programming on which you have had development experience (compilers, assemblers,
executives, monitors, O.S., etc. Indicate for what computer):

Programming languages used and extent of experience (COBOL, FORTRAN, etc.):

Applications programmed (aerospace, banking, insurance, math subroutines, compilers, etc.): __

Systems analysis experience (card design, flow charting, operation analysis, etc.):

EDP management experience (include years and number of people reporting to you):

SALARY: DATE OF AVAILABILITY:

(current) (desired)

EDUCATION: Indicate major as well as degree unless self-explanatory.

Degrees

Years

Schools

EMPLOYMENT: Indicate present employment and previous jobs below.
Employer
City

Years to to to
Title or
Function

Name ____ Signature

Home Address W Home Phone
(city)

Age U. S. Citizen?

(state) (ZIP code)
Security Clearance Location Preference

Marital Status

software age

BE SURE YOU HAVE CHECKED ON REVERSE SIDE MAGAZINE
THE COMPANIES YOU WANT TO SEE THIS INQUIRY. P. O. BOX 2076
PUT FORM IN STAMPED ENVELOPE AND MAIL TO: 2211 FORDEM AVE., MADISON, WIS. 53701
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check yvour interests here

form sent. Mail to SorTwARE AGE, P.O. Box 2076, 2211 Fordem

Fill in the confidential inquiry form on the other side of this
sheet. This form provides all the information advertisers re-
quire to screen applicants. If further information is desired, you
will hear from the advertiser direct. Then, check below the
boxes of those companies to which you want copies of your
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. Lockheed Missiles & Space Co. ................ 18
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Avenue, Madison, Wisconsin 53701.

(Please do not send us

your own resume. We will only process this form. A new form
must be filled out for each issue in which you are answer-

ing ads.)
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EMPLOYMENT AND SEARCH AGENCIES
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PRODUCTS AND SERVICES
(Use Reader Service Card)

North American School of Systems & Procedures ........ 16

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

Year Born

[J I do not now receive S/A. Please enter my FREE subscription.

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

Name Street Address

Clty .................................... R le T
Prime Experience in What Industry M'y' Sl
[0 Technical Degree [0 Non-Technical Degree [0 No Degree

[0 I Have Analog/Hybrid Experience
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P. O. Box 2076
2211 Fordem Avenue
Madison, Wisconsin 53701
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