


Ordinary engineers have their place.

Elsewhere.

ENGINEER)
MARKETING /6
PROCDUCTION

ORDINARY ENGINEERS OUR ENGINEERS

Ordinary engineers are the guys who
sit in somebody's bullpen and slave away
on a tiny part of some immense project.
Doing the same kind of thing. Over and
over, without ever really knowing what
their contribution amounts to.

We go about things a little differently.
And we think that's the reason we've
become a leader in computer memories.

Our technique is to let engineers get
involved in as many different activities as
they can handle. Technical proposals,
design, development, costing, production,
marketing, planning—you name it, our
engineers get involved in it. And the
involvement leads to commitment. It's
worked out beautifully.

As a result we have a busy and ex-
tremely interested engineering staff. And

the finest line of memory systems and
stacks and interconnect circuitry on the
market.

It should surprise no one to learn that
we're growing
#28 at a healthy
clip. Just re-
cently, we in-
troduced our
new digital
Multi-Applica-
tion Computer
—MAC 16
—and that's
going to accelerate our growth.

So, we need more engineers. Good
minds. Good technical backgrounds. And
the desire to get involved.

We pay well. And, because of our con-
tinuing growth, we offer rapid advance-
ment.

If you're interested in us and you've got
an M.E. or E.E. and E.D.P. hardware or
software experience, let's get together.

Write to me—E. A. Gage—at 6201 E.
Randolph Street, Los Angeles, California
90022. Better still, call collect. (213)
722-6810. Naturally, we're an equal oppor-
tunity employer.

LOCKHEED ELECTRONICS COMPANY

Q3@ Data Products Division « A Division of Lockheed Aircraft Corporation



The computer industry
IS going time-sharing,
and the world leader

Information
Systems

%

World Leader In
Computer Time-Sharing
Careers

has the hot jobs

Don’t miss this one

WRITE:
W. J. Regan

Information Service Department

CUSTOMER APPLICATION SPECIALISTS
to assist time-sharing users with

specific software problems and to
develop new time-sharing applications. A
chance for you to get into one of today’s
booming businesses and help make it
grow. Openings exist at 25 District Sales
Offices from coast to coast, so choose
where you want to live and grow. Your
background should include a college
degree (BS or BA) plus programming
experience in BASIC, FORTRAN,
machine, or assembly language on a
large computer. Systems knowledge is
also desired.

SYSTEMS ENGINEERS

for assignments in time-sharing systems
engineering, terminal integration,
communications and networking analysis.
Background should include MS plus ten
years’ experience (or equivalent), with

General Electric Company

7735 Old Georgetown Road

Bethesda, Maryland 20014

at least five years with a major computer-
based information system. Specialized
knowledge is required in terminal
development, human factors engineering,
data communications, central computer
system engineering, system interface
development, cost effectiveness and

reliability analysis, or operations research.

DIGITAL EQUIPMENT AND
COMMUNICATIONS ENGINEERS

for assignments in time-sharing system
engineering covering computer and
communication equipment terminals.
Background should include applicable
experience in computer systems or
related equipment.

SYSTEMS ANALYSTS

for creative, analytical assignments in
programs and operating systems. Meet
customer needs with long-range ideas.
Prepare logical flow diagrams,

instructions, and test data to verify
programs. Get to the root of businesses’
planning problems. You need a minimum
of two to three years’ experience in
programming or software systems
design, practical experience in real-time
and monitoring systems, plus a BS in
math, engineering, computer sciences, or
the equivalent.

PROGRAMMERS

a strong interest in assembly language,
FORTRAN, and real-time programming is
desired. Considerable latitude is yours to
develop programs for new time-sharing
systems for all phases of business,
industrial, and educational applications.
Develop programs from defined concepts
and specifications. Positions require a
creative bent and one to four years’
experience in time-sharing or other

computer system programming. 238-09

GENERAL @3 ELECTRIC

June, 1969

An Equal Opportunity Employer (m/f)




Math Modelers
Scientific Programmers...

Do you measure up?

If you are an Electronic and/or
Simulation Specialist, you're invited
to “‘measure’’ your talents against our
needs. We'd like to tell you about our
exciting new simulation programs in
military aircraft & spacecraft, com-
mercial jetliners and railroad trains.

Send us your resume today.
Write Mr. L. Schneider, Professional
Employment, Conductron Corporation,
P.O. Box 426, St. Charles (near
St. Louis), Mo. 63301.

CONDUCTRON
CORPORATION

An equal opportunity
employer
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ASSIGNMENT: DESIGN OR
v PROGRAM A COMPLETE ORDER
-~ ENTRY SYSTEM ON LINE TO A 360165

How does that grab you!?

If that assignment brought a glint to your
eye, read on. There are more. Like designing
or programming a data base for over
300,000 parts . . . or mathematical and
simulation models of VTOL aircraft . . . or
software in support of a real-time data
acquisition and reduction system, airborne
computers or a major retrieval system for
technical data. We could go on, but that
will give you the idea.

If this is the kind of career excitement you
relish, maybe you should get involved with
us. Get involved with far-out programs that
will hone your abilities to a fine edge. You'd
be joining an innovative group dedicated
to producing the most advanced VTOL air-
craft—high-speed TurboTrains—and high-
performance marine vehicles. And the com-
puter systems to support them.

Your tools will be bright and shiny. Our

inventory includes UNIVAC 1108's and
IBM 360’s with graphics and teleprocessing.

If you're ready for new maturity, we want to
talk careers with you. We have exceptional
assignments at all levels of experience for:
Programmers and Analysts in both
Commercial and Scientific fields.

Send your resume in confidence, stating
salary requirements, to:

MR. LEO J. SHALVOY, PROFESSIONAL EMPLOYMENT.

Sikorsky
Aircraft

DIVISION OF UNITED AIRCRAFT CORPORATION

STRATFORD, CONNECTICUT

An Equal Opportunity Employer
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Problem 12
by Tolosa

White mates in 2 move!

Problem 13

White mates W|th Pawn without
moving White King.

Problem 14

by Hanneman

White mates in one, two,
three or four moves.

THE MINI-MINIGAME

According to Bob Woodworth of Omaha, Nebraska, the following game is the short-
est ever played by two masters in an actual tournament.

PARIS (1924)

A. GIBAUD M. LAZARD
(White) (Black)
1. P-Q4 N-KB3
2. N-Q2 P-K4

3. PxP : N-N5

4. P-KR3(?) N-K6!!
5. Resigns

THE CHESS COMPANION

“THE CHESS COMPANION” is the title of a new book by Irving Chernev, who has
written thirteen other chess books. It sells for $7.50 and is probably the best invest-
ment a chess player can make.

The first 147 pages of this book are devoted to short stories about chess and its play-
ers. The rest of the book is devoted to games ranging from 1760 to 1960. The prob-
lems on this page are a small sample of the kind of problems you will find in this
book.

Did you ever hear of mate in %2 move? This is what problem 12 says. Problem 13
is an easy mate in one, but white is asked to mate with the pawn and never move
his king. Now, try to get the rook out of the way! In problem 14 you have a choice
of mate in one if pawn becomes a queen, or mate in two, three or four, if you
choose to play without a queen.

Solution to problem 9:

If White moves across the board to capture the Pawn, Black gets a draw: 1 K-K7,
K-B6; 2 K-Q7, K-Q5; 3 K-B7, K-B4; 4 K-N7, K-Q3; 5 KxP, K-B2; 6 K-R1, K-B1 draw.

White wins if he comes down and keeps Black out of the Q5 square: 1 K-K6, K-B6;
2 K-Q5!, K-N5; 3 K-B6, K-B5; 4 K-N7, K-N4; 5 KxP, K-B3; 6 K-N8, etc.

Solution to problem 10:
A LONE Bishop can mate—1 K-B7, P-R6; 2 B-R4, P-R7; 3 K-B6, P-R8 (Q); 4 B-N5 mate.

Solution to problem 11:
1 K-K7!

White must stay on the King file until it forces Black to leave the King file. Then,
White attacks on the side of the Black King.

1. .. K-K7; 2 K-K6, K-K6; 3 K-K5!, K-K7; 4 K-K4!, K-K8; 5 K-K3!, K-B8; 6 K-B4,
K-K7; 7 K-N5, K-Q6; 8 KxP etc.

SOFTWARE AGE



Programmers /Analysts:

Give IBM a hand and we'll

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

2 on ; *&ﬁ‘ e .
IBM programmers and systems analysts
work in small teams on an IBM System/360.

aid manufacturing and production
planning functions at all 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.

Jerry Hinkley is the man to talk
to. Call him at (607) 755-2855, col-
lect. Or write him at IBM Corpora-
tion, Dept. CF1014, 1701 North
Street, Endicott, N.Y. 13760.

An Equal Opportunity Employer

IBM.




Controlling Errors

OF

"

““making a remarkable

&

by Jerome J. Andersen, Donald A. Donaghy, Howard W. Young

In computers—as in anything de-
signed and controlled by human be-
ings—errors are inevitable. Circuits
are fallible, programmers make mis-
takes, and input data can be incor-
rect. Persons familiar with the lim-
itations of electronic data processing
equipment have always recognized
this. The parity check bits used in
computers stand as testimony to the
€rror.

But, as computers have become
faster and applications more com-
plex—particularly in time-sharing
situations—more and more attention
has necessarily been focused on er-
ror detection and correction. In real-
time applications, for example, it is
impossible by definition to simply
rerun a job when errors are sus-
pected. In massive volume jobs, a re-
run ghay mean recommitting hours
of expensive computer time. An un-
detected, uncorrected error in a
critical space mission may abort the
entire effort. In the modern time-
sharing system, scores of users could
be inconvenienced by substandard
error control.

In the past, once errors were de-
tected in input data, or circuitry
(hardware ), the whole job was re-
run. The optimum approach is to
redo (or retry) only the operation
which caused the error.

During the early design of the
IBM System/360 Time-Sharing Sys-
tem (TSS), a combination of pro-
grams was integrated into a support

package for the TSS Monitor as a
comprehensive approach to the con-
trol of failures. Included are pro-
grams which automatically record
error data, retry failing operations,
and assist in isolating faulty equip-
ment. Other programs allow mainte-
nance personnel to perform on-line
diagnostic tests and to retrieve in-
formation about past failures. The
average user is totally unaware of
the entire support package unless
totally unmanageable errors are en-
countered. Error Control in TSS/360

Jerome J. Andersen is a Staff Engineer
at IBM’s Systems Development labora-
tory in Kingston, N. Y., engaged in
programming reliability and service-
ability for time sharing systems. Pre-
viously, he worked for eight years in
diagnostic programming.

Donald J. Donaghy is a Project Engi-
neer at IBM’s Systems Development
laboratory in Kingston, N. Y., specializ-
ing in diagnostic programming. He was
instrumental in developing the Model
67 time-sharing error control system.
Mr. Donaghy earned a Bachelor of
Science degree from Drexell Institute
of Technology in 1959.

Howard W. Young is a Staff Engineer
at IBM’s Systems Development labo-
ratory in Kingston, N. Y., specializing
in diagnostic programming. He was
instrumental in developing the Model
67 time sharing system. Mr. Young at-
tended RCA Institute of Advanced
Technology and Columbia University.

is accomplished by this stand-by set
of programs.

Time sharing error control has
been geared to two objectives: to
minimize or eliminate impact to the
operating system from hardware
failures; and, to furnish the mainte-
nance engineer with accurate details
pertaining to each error incident.

The end result is to provide sav-
ings to users and owners because of:

® Higher reliability;

® Better distribution and schedul-
ing of maintenance time;

® Quicker repairs in the event
that unscheduled maintenance
is necessary;

® Enhanced reputation.

There will be many TSS users in
the future who will benefit from the
error-control system, unknowingly,
as failing operations are successfully
retried. Even if an individual user
seldom needs the services of this
system, the fact that it is there will
give him greater confidence.

Error Types—Ever expanding re-
quirements have resulted in an in-
creasing number of relatively large
computer systems. At the same time,
the larger the system, the more
likely that circuit failures will occur.

It is a paradox that the compo-
nent that fails once in a while is more
troublesome than one which having
failed, continues to fail until re-
placed. Such intermittent errors are
difficult both to reproduce and to

SOFTWARE AGE
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In Time Sharing

»
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machine more reliable”

M

¥
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find. Their effect on the system is
worse than a “solid” failure. With
error control programs, however, it
is possible to maximize the use of
¢ error detection and isolation facili-
ties, minimizing the effect of these
intermittent failures.
Errors are classified by the nature
of their recovery procedure. The two
general classes are those which oc-
cur during CPU instruction process-
ing, and those which occur during
) Input/Output (I/0O) sequences. I/O
failures can be classified as “soft”,
for which interruptions and report-
ing can take place at a convenient
time during processing. They are
easier to handle than processor er-
rors because a reliable processor is
available to diagnose and retry er-
& rors. Processor and storage-element
failures are classified as “hard”;
these cause immediate interrupts
and are reported as soon as de-
tected. An interrupt may occur in
the middle of an instruction’s execu-
tion. Recovery from the error may

*  have to be performed by the failing
processor itself, requiring sophisti-
cated techniques.

I/O Error Management—A char-
acteristic of The System/360 Model

67 (IBM’s Time-Sharing System)

» which aids error handling is the ex-
istence of several paths to a device.
These include channel controllers,
channels, subchannels, and control
units, Multiple paths allow retry

over an alternate path, and increase

Jung, 1969 9




Programmers and systems analysts. ..

Univac:
Where you can help make
“the world a little bit better

Scientists haven’t discovered the exact cause of
cancer . . . yet.

But a UNIVAC® computer system now being installed
in France, near the world-famous Gustave Roussy
Cancer Hospital, will soon be put to work investigat-
ing this disease. Which, in turn, could help bring a
cure for cancer closer to reality.

Through a combined effort, the Gustave Roussy In-
stitute and Univac programmers and systems analysts
. are writing the program that will make this applica
_ tion work.

Here at Univac, we understand how important it is.
for a programmer to work on an important problem %
like cancer.

So when you join us, we don’t put you to work on
meaningless, open-ended programs. We put you to
k on meaningful, well-defined programs. And you
just mark time. You make significant contribu-
s. And you're not rewarded just because of your
ars of service. You're rewarded because of the
cellence of your service.
this sounds like what you've been looking for in

mpany, take a hard look at the Univac job oppor-
nities listed on tbe following page.

LUNIVAC

An Equal Opportunity Employer MF %



the likelihood of successful retry.
When a specific path fails solidly, it
is logically deleted from the system.
If all paths fail, the device is pre-
sumed unusable, and is removed. If
either a device or a path is deleted,
it cannot be used again until re-
paired and restored to the system.

When an I/O operation fails, the
control unit retains the conditions
surrounding the error and the status
of the data processing operation at
the time of the failure. After the
error is reported to the CPU (via an
I/0 interrupt), this data can be re-
trieved by a special I/O (Sense)
command to the device. The sense
data identifies the exact error type,
establishing the procedure necessary
to recover from the error. The pro-
gram then repositions the device, if
necessary, and retries the operation
The retry will take place over the
original path, and the recovery pro-
cedure continued until either the op-
eration is successful or a threshold
value for that device has been ex-
ceeded. If eventually successful, the
error is termed intermittent.

As each attempt at recovery is
made, error statistics for the device
are updated. Counts are kept of the
number of times that each type of
failure occurs. When a failure count
exceeds a predetermined number,
an I/O failure incident report is
recorded, and the operator notified.
Each device has its own unique
threshold values, determined by de-
vice engineers and product perform-
ance analysts. Uniform recovery

Figure 2: Error incident data
retrieval (on-line)

Tss
SYSTEM

ON -LINE

DATA

PRINTOUT 25‘;?:':57 RIEVAL
(VM ERED)

(HI - SPEED

PRINTER)
RECORDING
MEDIUM
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techniques can therefore be em-
ployed for all devices.

If the error threshold is exceeded
while retrying, the retry operation is
then performed over an alternate
path. If successful, operation con-
tinues. If all paths fail, the user is
notified and his job is terminated. If
practical, he can try again with an-
other device. In all cases, pertinent
information is recorded.

On channel failures a similar ap-
proach is followed. The error-detec-
tion circuitry groups failures into
three types: data checks, control
checks, and interface checks. Chan-
nel data checks are retried; control
and interface checks are not. All
three failure types result in incident
recording.

Control and interface checks cause
a hardware “channel log-out” with
pertinent status signals and channel
registers automatically stored in a
predefined storage area. This infor-
mation and the I/O commands in
execution at the time of the failure
are recorded. If a failure is solid, the
channel is logically separated from
the system and operation continued
unless there are no alternate paths
to critical devices served by the
channel. In this case, manual inter-
vention is required for physical re-
configuration and repair,

CPU Errors—The retrying of CPU
instructions is a combined program-
hardware operation using a number
of hardware features. These include:

® Error-detection circuitry in the
key areas of the CPU and stor-
age elements;

® An immediate interrupt after an
error is detected;

® Automatic transfer (log-out) of
hardware status into core stor-
age when an error is detected;

® Error isolation indicators avail-
able for program inspection;

® Malfunction-Alert interrupt to
the other processor after a de-
tected error in a multiprocess-
ing system.

The sequence of events following
a CPU error is a malfunction alert,
a log-cut, a processor reset, and a
CPU-instruction-sequence interrup-
tion. The interrupt transfers control
to the “machine-check” error-control
program, which must determine if
one or two processors are in the sys-
tem. If there is a single CPU, the
recovery procedure is immediately
initiated. If two, the processor is put

Programmers and systems analysts....

Join the winning team in
computer technology

Sophisticated defense and aero

space assignment.

Mr. R. K. Patterson

Univac Employment Manager

Federal Systems Division, Dept. SA69
2750 West 7th Blvd.

St. Paul, Minn. 55116

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

Mr. W. A. Galle

Univac Employment Manager, Dept. SA69
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. SA69
2276 Highcrest Drive

Roseville, Minn. 55113

Design of compilers, translators, interpreters
and assemblers for medium and major systems.
Mr. L. G. Holliday

Univac Employment Manager

Data Processing Division, Dept. SA69

P. O. Box 8100

Philadelphia, Pa. 19101

Systems analysts and sales representatives
for branch assignments throughout

the United States.

Mr. John Shelsy

Univac Employment Supervisor

Data Processing Division, Dept. SA69

P. O. Box 8100

Philadelphia, Pa. 19101

Systems analysts with account responsibilities
and sales representatives.

Mr. Dale Ellis

Univac Employment Manager, Dept. SA69
1901 Avenue of the Stars

Suite #940

Los Angeles, Calif. 90067

b
VspERRY RAND

I univac




ADVANCEMENT

MINDED?

The Metropolitan New York area
offers outstanding opportunities
in the field of Data Processing.

WELLS RECRUITING
SYSTEMS, INC.

one of the nation’s leading EDP
groups, is now placing qualified
Programmers and Analysts in
exceptionally rewarding positions
with over 1500 client firms in
such industries as Petrochemical,
Financial, Transportation, Manu-
facturing, and Consulting.

COMMERCIAL, COMMUNICATIONS,
SCIENTIFIC, and HARDWARE
SOFTWARE DESIGN.

For an accurate and prompt eval-
uation of the opportunities that
exist for you, call or send a re-
sume to:

I I
I I
I [
I I
I I
| I
[ I
I I
I I
I I
I Applications include: I
| I
I I
I I
I I
I I
| WELLS RECRUITING |
| SYSTEMS, INC. |
| 170 Broadway, New York, N.Y. 10038 |
\ 212-964-5566 )
N~ E— -

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.

W"‘La Salle Associates”r

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

For more information, circle No. 2
on the Reader Service Card
12

into a state of “limbo”, capable of
responding only to a special signal
from the other processor. The sec-
ond processor will have received the
malfunction alert and will itself per-
form the recovery action.

The error-handling program must
first preserve the original machine
environment, since the machine-
check interrupt system will be used
during the failure analysis, destroy-
ing the original failure data. The
first step in the analysis is to run
CPU and storage element checkout
programs to determine if an obvious
solid failure exists. These programs
resemble conventional CPU and
memory diagnostics and are de-
signed to provide a reasonably
thorough test as quickly as possible.
A solid error detected by a check-
out program is considered a suffi-
cient reason to rule out an instruc-
tion-retry attempt.

The checkout programs are exer-
cised, using all combinations of CPU
and core storage, to aid in the iso-
lation of units which have solid
failures. Reports are compiled for
later evaluation.

After use of checkout programs,
retry-analysis programs are run
which locate the instruction being
processed at the time of the failure
and determine if a retry threshold
has been passed. The original con-

* |IBM System/360 general purpose registers are
programmable registers used for indexing or com-
putational purposes.

tents of a general-purpose register,*
for example, may have been modi-
fied so the instruction cannot be
directly re-executed. In practice,
however, the original contents of the
register may still be available from
the log-out, or there may be a way
to reconstruct them. Thus, many in-
structions with an apparent thresh-
old turn out to have no threshold
at all, because original operands can
be restored throughout the execu-
tion of the instruction.

Once the address of the instruc-
tion to be retried is found and it has
been determined that no retry
thresholds have been passed, the
retry programs merely record the
failure, restore the environment to
its condition just prior to the error,
and restart the program that was in
progress at the time of the error.
The restart is initiated at the instruc-
tion that was interrupted.

Reconfiguration—“Retry”, while
always desirable, is not always pos-
sible. The alternatives are selective
termination or startover. Selective
termination is the process whereby
the task in operation at the time of
failure is aborted. All other users
are unaware that a malfunction has
occurred. The affected user is noti-
fied that his task was terminated
and he can then reinitiate his job.
Although one user was impacted,
the system continues to operate.

Figure 3: Processor/storage error recovery flow

ERROR
*\ INTERRUPT
\\
o e
> | RECOVERY MACHINE ERROR INCIDENT
CONTROL [™™ CHECKOUT [™™ ANALYSIS ["] RECORDING

RETRY
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SUPERVISOR CONTROL RESTORATION

RETRY
NOT POSSIBLE
RECONFIGURATION

SELECTIVE
TASK
ABNORMAL
END
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Some failures that cannot be re-
tried are of such a nature as to pre-
clude even selective termination. In
these cases only startover is possible.
All tasks are terminated and system
operation must be completely re-
initiated. At this time, however, it is
possible to physically partition fail-
ing units from the system.

These units are then available for
off-line checkout and repair.

In either case, the objective has
been to make the best of an un-
pleasant situation. This concept of
“graceful degradation” allows the
users to obtain maximum utilization
of the system, even though all units
are not available.

System Error Checkout—The er-
ror retry and recording approach
has been extended beyond hardware-
detected failures to include three
major categories of software-de-
tected errors: “minor”, “major”, and
“hardware”. A “minor” software er-
ror is indicated when inconsistent
or missing data is detected by a pro-
gram but the operation can be by-
passed by causing at the most one
task to be restarted. A “major” er-
ror indicates extensive damage to
data and recovery is not possible. An
automatic system startover results.

The third type, “hardware”, is
unique in that the supervisor module
which invokes it, suspects that an
undetected hardware error has oc-
curred. Whenever a program detects
this condition, a call is made to a
special system-error routine which
can utilize the checkout modules in
the error recovery package. These
CPU and storage-element checkout
programs already exist in the recov-
ery program. Thus, an additional
capability has been provided to en-
able the system-error routine to
make a cursory check of the CPU
and storage elements. This capabil-
ity provides an on-line test of the
CPU and storage.

If an error is detected, a system
restart is initiated after the error
data is recorded. If no errors are
found, the resulting action is deter-
mined by the system-error program
which chooses a suitable recovery
procedure.

Error Incident Recording—Effec-
tive error control does more than re-
duce system down time; it also im-
proves system maintenance. Efficient
maintenance can only be accom-
plished if sufficient information is
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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 e Product
Support ¢ 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-

b

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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Innovation comes about when a
man keeps himself alive to
possibilities. What could be done.
As opposed to what can be done.
Like the Honeywell Man — his
ability to conceive and apply
innovative techniques to
computer systems and software
gives Honeywell its competitive
edge in America's fastest growing
industry. That’s why in ten years
Honeywell has grown from 200
to more than 10,000 people.
We're large enough to provide the
technical facilities that a
specialist might want or need.
Small enough so that every man
can make his achievements
known, For a man who is alive to
possibilities the following
opportunities exist:

SYSTEMS MAINTENANCE
PROGRAMMERS

Will be implementing
improvements and extensions to
exciting operating systems
software and language compilers
in a varied and challenging
problem-solving environment.
ADVANCE DEVELOPMENT
Requires experience or strong

\ / 1
W
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S
r’{“‘“‘r\"!“
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desire to participate in applied
research and prototype
development in the following
areas of computer science:
Computer Aided Instruction —
PL-1 — Computer Graphics —
Simulation and Modeling
Techniques.

RESIDENT CONTROL

Will work in a Research and
Development environment in the
area of sorts (tape or disk), I/0
processing and operating
systems monitors. Activities will
include design, code, debug and
document systems software.

COMMUNICATIONS SYSTEMS
SOFTWARE

Development, implementation
and support of communications
software packages to operate
within multiprogramming
environments. Assignments can
concern work on communication
subsystem modules: multiplexer
processing, queueing techniques,
recovery, I/O monitor interface,
etc.

LANGUAGE DEVELOPMENT
Will be responsible for compiler

design and techniques. Must
have experience in COBOL
programming and software
design.

SOFTWARE SUPPORT
SPECIALISTS

These positions require problem-
solving experience in a customer
environment, including hardware
and software debugging. Should
also be able to use at least one
higher level language in addition
to symbolic machine language.
COBOL background preferred.

SYSTEMS EVALUATION
Requires 2 or more years’
experience using operating
systems. Responsible for
complete testing and evaluating
of software systems prior to
release.

Please forward your resume to
Mr. William Woodlock. 200 Smith
Street Dept. SA-6

Waltham, Massachusetts 02154.
Opportunities exist in other Honeywell
Divisions. Send resumes to F. E. Laing,

Honeywell, Minneapolis, Minnesota 55408.
An Equal Opportunity Employer.

The Other Computer Company:
Honeywell

committed tothe possible




available, i.e., the error history of
the system. Too often, maintenance
is based on second-party informa-
tion, often inaccurate and usually
lacking in detail. In the IBM time-
sharing system, an attempt has been
made to put hardware maintenance
on a par with program maintenance
through error incident recording: a
concise picture of hardware status
preserved at the time of error.

Two forms of error recording are
used: a preservation recording of
the detailed information which can
be retrieved later for maintenance,
and an immediate summary report
at the operator’s console. The sum-
mary report is given when a sig-
nificant error which may change the
system configuration occurs, or to
warn the operator of possible de-
gradation of required system com-
ponents. For example, all processor
errors are considered to be in this
category.

Examples of the information con-
tained in a record of a processor
error are:

® CPU hardware “logout” data,
which includes the status of
control latches, contents of in-
ternal data registers, and core
storage information;

® Operational data collected by
the recovery program, including
the programmable registers
used, mode of operation, time
of day, etc.

® Analysis data, which identifies
the instruction in progress at
the time of failure and its stor-
age location, and operand ad-
dresses and contents. Details on
the execution of the instruction
relative to the failure are also
given. If the operation is not re-
trievable, the reasons are given,
and multiple error conditions
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Figure 4: On-line test system

are assessed for the original
cause. CPU-storage checkout
test results are also posted.

The above information can be pro-
vided in approximately 720 bytes.
This data, along with other error
incident reports such as on 1/0, is
systematically catalogued in chron-
ological order.

The Error Recording Medium—
The medium used for recording er-
rors is of the direct-access type for
high-speed. The parallel drum?
was chosen because it can provide
considerable usable storage with-
out cost to the customer. For op-
erational reasons the drum is for-
matted for 4096-byte records
(pages), with a gap of 246 bytes be-
tween records. These gaps are used
to record error incidents. Approxi-
mately 200 error incident records
can be recorded per drum without
danger of data overflow.

1IBM 2301.

The error recording functions
overshadow in importance even the
recovery of the CPU, since they
make possible the location and cor-
rection of errors. When a solid fail-
ure occurs, it is possible to detect
this and cause the defective element
to be partitioned. The element can
be repaired and returned to the
system.

The intermittent error that cannot
be retried because of the instruction
retry threshold being exceeded is a
more serious problem. This type of
error, resulting in startover after
startover, can burden a system. The
capability to collect and preserve
large amounts of error data makes
it possible to compile error statistics
(statistical element counts). On each
machine check call, a count pertain-
ing to the CPU and storage element
involved is incremented (available
upon demand). Maintenance per-
sonnel will suspect a particular ele-
ment if the count for that element
appears extremely high with respect
to the other elements. Statistical ele-
ment counts augment checking facil-
ities in the hardware; they are also
valuable because detection of an
error in a particular unit does not
necessarily incriminate that unit.

er, engineer,

systems, scientific and commercial applications.

Professional
PROGRAMMERS — ENGINEERS — SENIOR SCIENTISTS
Nationwide °

Computer Careers Incorporated offers a truly unique service on a nationwide basis to the professional
Pr or senior scientist seeking personal advancement and career growth. Our
professional staff is qualified by reason of actual working experience in your field to know and
understand your background and to best serve your personal and career interests.

Our carefully selected clients are outstanding leaders in the computer industry and directly related
fields of industrial activity. Current openings include a wide range of assignments in the fields of
digital hardware design, systems analysis and programming on a variety of software, management
May we suggest that you forward a confidential
summary of your background and career objectives today,
301-654-9225 for additional information. Client organizations assume payment of all fees.

COMPUTER CAREERS INCORPORATED

Suite 503—4720 Montgomery Lane—Bethesda, Maryland 20014
(A suburb of Washington, D. C.)

CONSULTANTS TO THE COMPUTER INDUSTRY

International

or contact Mr. Edward Maclaren at
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COMPUTER PROFESSIONALS:

“HOWARD LEVIN s 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: pjjj A (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 gSuite 714)

-
ﬂ CHERRY HILL, N.J., 0803
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Retrieval of Error Incident Data
—Two versions of a retrieval pro-
gram are available, with which
maintenance personnel can format
and print the incident reports from
the drum. An off-line version is
available for use during mainte-
nance or other periods when the sys-
tem is inoperative. An on-line ver-
sion allows data to be retrieved
without an impact on other users.
Incidents can be recalled by cate-
gory, such as storage element fail-
ures, CPU failures, I/0 failures, etc.
Specific failure data can be retrieved
or the entire error history printed.
Whenever possible, the on-line pro-
gram is used, enabling data to be
obtained on the day’s incidents be-
fore the maintenance period starts.
Maintenance personnel can then ex-
amine the printout and determine
the problems that have occurred and
will need attention during the com-
ing scheduled maintenance period.
This systematic collection of error
data also allows reliability engineers
to note failure trends and initiate
corrective action.

On-Line Testing—TSS/360 is a
system that may contain a large
number of I/O devices, such as ter-

minals, disk drives, tape drives and
unit record equipment, Repair, ad-
justment, and verification of failure
and repair should, when possible, be
done while the system is in use. If
all repair and adjustments were to
be suspended until time for sched-
uled preventive maintenance, there
would be an unnecessary loss of sys-
tem resources, taking hours away
from the customer, and requiring ad-
ditional time for system mainte-
nance. An on-line test facility there-
fore provides the capability to per-
form this maintenance concurrently
with normal use.

An on-line-test control program
provides I/O test programs with the
interface needed to communicate
with the system. The control pro-
gram also furnishes assurance that
system data will not be inadver-
tently destroyed.

A maintenance man “logs” onto
the system as a user, but with a
unique class and privilege. He re-
quests the On-line Test System by
simply typing “RUN SYSTEST”. The
control program is activated by the
system and proceeds to prompt the
Customer Engineer on the testing
procedure and the format for enter-

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

of data
processing.
Call, write
or visit one
of our
offices.
Data
Processing
Placement
since 1959.

e Programmers

e Analysts

e D.P.
Management

CLIENT
COMPANIES
ASSUME
OUR FEE

Computer Personnel
Agency, Inc.

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

NATIONWIDE DATA PROCESSING
OPPORTUNITIES
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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,
t informati systems, and a variety
of sophisticated scientific and commercial appli-
cations. We welcome your inquiries. Contact Mr.
Lincoln Bouva’ or Mr. James Linker at 202/
298-7510 for additional information or submit
resume in confidence. Client companies assume
all fees.

input, inc.

815 connecticut avenue, n.w.
washington, d.c. 20006
e.o0.e./mf svite 1200

ing data, as well as requesting the
device and tests he wishes to run.
As the Customer Engineer gains ex-
perience, he can enter commands
directly, without prompting.

The control program then asks the
operator to confirm that the device
will be used for testing. Following
his confirmation, the tests will be
run in the desired sequence. Options
are available for looping on error
and suppressing error messages.
More than one device can be tested
at a time and more than one Cus-
tomer Engineer can use the On-line
Test System at one time.

Normal I/O access programs au-
tomatically retry failing operations,
rather than pass failure data back to
the user. The On-line Test System,
on the other hand, contains an ac-
cess program designed specifically
for the diagnostic programs that will
use it.

Error information is returned to
the test program from analysis and
the program can select the specific
path to the device that it wishes to
test. This prevents failure data from
being lost, allows the test program
to control the environment of each
test, and provides the flexibility
needed for an efficient on-line test
system.

In most cases the on-line test pro-
grams parallel the standard off-line
diagnostic programs, thus reducing
the “learning time” of maintenance
personnel. Error printouts are also
standardized; consequently program
outputs are identically formatted
messages for all devices. The objec-
tive has been to provide programs
that wouyld be effective, easily
learned and easily used.

It is important to realize that a
computer error is very much the
exception, rather than the rule. To-
day’s transistorized circuits are re-
liable to an extent that would have
been considered impossible but a
few years ago. A computer that runs
a day, for example, may have exe-
cuted 100 billion instructions, with-
out error. Emphasis on error con-
trol then, in perspective, is an at-
tempt to make a remarkably reli-
able machine even more reliable.
By coordinating the efforts of design
engineer, diagnostic engineer, and
systems programmer, it is possible
to make error control an efficient
and transparent addition to the
hardware and software package we
call a “computer system”. [
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better books

by Dennie Van Tassel

YOUR CAREER IN COMPUTERS by George
Fischer. New York: Meredith Press. 1968. 194
pages. $4.95.

George Fischer gives a brief introduction to
computers in an easy to read manner and tells
how they are used in business, government, the
armed forces, science, education, and outer space.
Twenty-four different jobs are related to com-
puters, but with a tendency to show the more
glamorous side while ignoring the monotonous
part of the profession. While the book is really
not for people already established in the com-
puter field, it is a good book to have around the
house to inform people who want to find out
something about the computer field as a possible
profession.

CONVERSATIONAL COMPUTERS by Wil-
liam Orr. New York: John Wiley & Sons. 1968.
227 pages. $8.95.

Mankind had several hundred years to get ac-
customed to the automobile. First there was the
sled, then the wagon, later on the wagon was
hooked up to animals. During the nineteenth
century steam power was added and in the pres-
ent century the internal-combustion engine
brought about the development of the personal
passenger car.

In contrast mankind has had only 20 years to
become accustomed to personal computers and
according to William Orp, personal computers
will have an effect on all of us that will be at
least as profound as the effect of personal pas-
senger cars.

Conversational computers will come as no sur-
prise to the computer profession but it is doubt-
ful if the general public is aware of their po-
tentialities or ready for the cultural shock they
are about to experience. This book is an attempt
to introduce conversational computers to the in-
telligent curious non-specialist.

The subjects covered are: Problem-Solving
Modes; Instructional Modes; Retrieval and
Query Modes; Graphical Conversational Modes;
Toward the Computer Utility; and Psychological
and Social Implications.

In the past rigid demands of production pro-
gramming, together with high computer costs
and unacceptable time lags, combined to inhibit
the free play of imaginative human intelligence
when it is tied to a computer system in the con-
ventional manner. Conversational computers,
with their advantage of instant response and
mass information systems promise to eliminate
much of the past restraints and allow man to
concentrate on digesting information at his top
most intellectual ability. Whether man is ready
for this or not, the possibility is at hand. "
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N EASTERN

PROGRAMMERS —ANALYSTS

Work in beautiful Miami, Florida.

We have six 360-65's offering exciting and chal-
lenging work for applicants experienced in the
following:

® SYSTEMS ANALYSTS—College degree preferred.

Minimum 2 years experience in systems design for
large scale commercial computer systems.

® REAL-TIME PROGRAMMERS—Using BAL, implement
and maintain real-time reservations system. Experi-
ence on large scale equipment (360—65) pre-
ferred.

® PROGRAMMERS—Experienced on large scale 360
equipment, commercial applications using COBOL.

® O/S 360 SYSTEMS PROGRAMMERS—Teleprocess-
ing experience desired.

® TECHNICAL INSTRUCTOR—Implement training pro-
gram for BAL real-time programmers, O/S opera-
tors and system planners. Training experience and
technical exposure required.

Send resume and salary history in confidence to:

MANAGEMENT RECRUITMENT
DEPT. A.-205

EASTERN AIRLINES

INTERNATIONAL AIRPORT/MIAMI, FLORIDA 33148
An Equal Opportunity Employer/A Plans For Progress Company M/F

It's free. Thenew 1969 Edition.
Our National Computer
Salary Survey and
Career Planning Guide

The all new 1969 Edition of Source Edp’s Computer Salary Survey
and Career Planning Guide is now available containing up-to-the-minute
information vital to every computer professional. Subjects include:

« The annual Source Edp Survey of Computer Salaries broken
down by 28 separate levels of professional and managerial clas-
sifications ranging up to $75,000.

« A comprehensive analysis of current trends in computer
employment opportunities.

« A study of information processing development within major
industrial classifications including user and non-user industries.

« An examination of the techniques and strategy in career planning.

All of this information has been compiled and edited by the people
at Source Edp—the largest nationwide recruiting firm devoted solely
to the computer field. To receive your free copy of the 1969 Edition
of Source Edp’s Computer Salary Survey and Career Planning Guide,
circle the reader inquiry card. Or, to speed delivery, write directly
to the Source Edp office nearest you.

source edp

Atlanta—William S. Barnett, 11 Corporate Square (404) 634-5127
chicago—David B. Grimes, 100 S. Wacker Drive (312) 782-0857
Dallas—Paul K. Dittmer, 7701 Stemmons Freeway (214) 638-4080
Detroit—Charles C. Walther, 2990 West Grand Blvd. (313) 871-5210

Los Angeles—Wayne G. Emigh, 3470 Wilshire Blvd. (213) 386-5500
Minneapolis—Fred L. Anderson, 801 Nicollet Mall (612) 332-8735

New York—Edward R. Golden, 1414 Ave. of the Americas (212) 752-8260
Philadelphia—George D. Ramming, 1700 Market Street (215) 665-1717
San Francisco—Richard 0. Clark, 111 Pine Street (415) 434-2410

For more information, circle No. 3 on the Reader Service Card
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LOS ANGELES
X%

Where in the world
would you like to work? |

CHICAGO
*

WASHINGTON

THE BEST OPPORTUNITY MAY BE IN YOUR OWN CITY!

American Computer Personnel and its
affiliates are personnel consultants
with extensive experience in the data
processing field. We specialize in the
recruitment of professional personnel
for hundreds of leading computer
users from coast to coast.

We know where the best data
processing opportunities are located
through our regular contact with our
client companies. We visit client loca-
tions as often as possible to evaluate
organizational environments, opera-
tional objectives, personnel

are listed with us on an exclusive
basis.

Our current file includes positions
ranging up to $16,000 for COBOL, BAL
and PL-1 programmers; $22,000 for
systems engineers and analysts;
$25,000 for computer salesmen; and
$30,000 for data processing managers
and executives.

You may be qualified for one of
these outstanding positions, but you
cannot be considered unless you
write, call or visit one of our offices
now. There is no obligation to

requirements, and personal
incentive programs.

Our careful evaluation of
each opening enables us to
provide you with selective
exposure to a wide range of
unusual opportunities. Many of
these positions have never
been advertised and some

SAMPLE
RESUME

you of any kind.

Just send us your resume or
complete the confidential in-
quiry form in this magazine. If
you want to develop a new
resume, circle our number on
the reader service card and we
will send you a Sample Resume
with our compliments.

Contact the office
nearest you today !

EAST COAST

STEPHEN C. GRAHAM
COMPUTER PROFESSIONS, INC.
1025 CONNECTICUT AVENUE NW
WASHINGTON, D. C. 20036

(202) 296-0340

MIDWEST

WILLIAM H. LEINBACH

AMERICAN COMPUTER PERSONNEL
430 N. MICHIGAN AVENUE
CHICAGO, ILLINOIS 60611

(312) 729-0610

WEST COAST

JOHN R. DISCOLA

LDV SYSTEMS, INC.

3810 WILSHIRE BOULEVARD

LOS ANGELES, CALIFORNIA 90005
(213) 385-7206

Affiliated offices being established
in other major cities.

AMERICAN COMPUTER PERSONNEL, inc.

430 NORTH MICHIGAN AVENUE ¢ CHICAGO, ILLINOIS 60611 e+ (312) 729-0610

ALL INQUIRIES HELD IN STRICT CONFIDENCE ALL FEES PAID BY CLIENT COMPANIES

For more information, circle No. 4 on the Reader Service Card
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IS PERFORATED TAPE
YOUR PAPER TIGER?

Most perforated tape installations suffer
the constant problem of keeping paper tapes organized.
Splicing, editing, rewinding, unwinding, repairing, repuriching
and many other “routine’” operations contribute to the
growing paper jungle. Relax. Data-link can tame your paper tiger.
Now you can efficiently and economically round up loose tapes
and keep them in line. Data-link offers Splicer-Gauge-Punch
equipment, manual, electric and high-speed winders, center-feed
unwinders, complete work stations and an exclusive line
of self-adhering patches and correction strips. If your perforated
tapes are on the prowl, better write today for the free D-L catalog.

4f] B | FReE & g
. %.10jy CATALOG! Data-link
k|8 Corporation
- - Describes
SPLICER- RS full line of 100 S. Ellsworth Ave.,
HIGH-SPEED GAUGE- CENTER-FEED MANUAL Data-link Perforated Tape San Mateo, California 94402
WINDERS PUNCH UNWINDERS WINDERS Equipment and Supplies. (415) 347-7001

For more information, circle No. 5 on the Reader Service Card
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Can You Bridge the Software
Capability Gap?

Joseph S. Herbets
Vice President

CONTINENTAL COMPUTER ASSOCIATES, INC.

There is no question as to the integral and vital
role of the computer in administration, produc-
tion, marketing and service in virtually every busi-
ness and industry today. Each of these areas has
been markedly upgraded—with theoretical econ-
omy and efficiency—through computerization.

More systems are going on the air daily; the
backlog in orders for new systems is mounting;
demand for time is mushrooming; the computing
power of installed equipment has gone up by an
astronomical multiple; services are at a premium;
and, most importantly: people are scarce.

Installation of a piece of computer hardware
and peripheral equipment is one thing. Turning
this inert pile of metal, circuits, and associated
gadgetry into a swinging, singing, sagacious
source of reports, invoices, statements, and bottom

line profits is another. It takes a lot of profession-
ally warm bodies to do that. But where are they?
That is the question.

Let’s look at the available statistics:

By the latest count, there are conservatively
50,000 computer installations (and estimates
range from 50,000 to 60,000) with an aggregate
dollar value of about $18 billion. Another $7 bil-
lion in unfilled orders is in the offing.

According to one industry source the median
number of data processing personnel involved in
a given installation is 17. Larger installations in-
volve hundreds! Taking, however for the sake of
this discussion, the 17 and multiplying by the
total number of systems, we arrive at a figure just
short of 700,000 people. This includes everyone
from EDP manager to key punch operator.

Software Capability Gap

50,000 17 people — ;00000 EDP I
: P , personne
systems e each
350,000 Bridge
EDP i G
personnel g ap
currently Software
Systems
Consultants
12,500 200,000 new
new e people
systems annually

annually




The best guesstimate to date of the number of
people actually employed in EDP falls in the 300,
000 to 350,000 range. A far cry from 700,
000. Therefore, the average number of available
EDP personnel would be more nearly 8 or 9; not
17. Thus, an immediate gap.

Where Does the Gap Lie?

The gap principally involves the higher, more
sophisticated EDP personnel. Number one on the
hard-to-get list is the systems analyst, with the
programmer running a close second.

The principal user of these people is the in-
house EDP staff, while a large secondary market
for these personnel is one in which their services
are utilized by multiple users: computer software
houses, service bureaus, hardware manufacturers,
and peripheral equipment makers. But even here
the demand exceeds the supply. How many more
people are needed? Where will they be found?
Here, again, the guesstimates run rampant.

But to answer the first question first. It’s obvi-
ous from the projected figures referred to earlier
that there is an immediate need for a dramatic
increase in computer personnel just to handle the
hardware in place now. If the computer census
continues at the current rate of about $5 billion
yearly, we can calculate (without the aid of a
computer): 50,000 computers worth $18 billion
= an average price of $400,000 per system . . .
then our current $5 billion annual growth rate is
equal to about 12,500 new systems annually.
Using whatever average you wish, the answer
boils down to one basic fact: mega-people are
needed to make these new systems operational;
trained people that we do NOT have, but need.

Management Barriers Compound the Gap

Until recently, the capability gap problem was
further complicated by a prevalent attitude on the
part of senior management to avoid any confron-
tation with the computer or to accept responsi-
bility for it. The machine was for all practical
purposes a useful toy under the care and feeding
of the technician—the only person who really
understood it. Compounding this attitude, the
technicians didn’t speak management’s language
—only machine language. The language alone
was sufficient to erect a solid barrier between
management and EDP people.

But the barriers are beginning to crack. Man-
agement, hopefully, is beginning to assume its
proper role in the EDP scheme—making impor-
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« California .« Southeast Asia

« Command & Control
« Aerospace
Applications

+ Real Time/On Line Systems

PROGRAMMERS—ENGINEERS

Washington, D.C. ¢« New York « New Jersey -«
delphia + Chicago + Minnesota « Texas + Ohio . Florida

If you have a B.S., M.S. or Ph.D. and you are experienced or interested
in any of the following, contact us immediately for free career counsel-
ing and an objective analysis of your position in today's market.

« Systems Simulation « Digital Logic Design

PROGRAMMERS
+ Management Info « Software
Systems Development

« Information Retrieval « Communications
SYSTEMS ENGINEERS
e Reliability Analysis
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Modules are not just pieces of program...
and the distinction can cost! You need
MODULAR PROGRAMMING, a com-
prehensive treatment of effective modu-
larity...for reduced program costs and in-
creased flexibility. Vol. 1—$9.50, Vol.
11—-$9.50, both—$16.50. CONCEPTS IN
PROGRAM DES!GN, a companion vol-
ume by Larry Constantine, covers basic
principles of better programming. $7.50.
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REAL-TIME SYSTEMS DESIGN, a must
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tant decisions as to what the computer should and
should not be doing. Computer professionals,
even in this new branch of corporate operations
(the first computers went on line about 15 years
ago), are finally breaking into first line manage-
ment and beginning to have their say. After all,
the computer is young, a capital investment and,
like any other piece of capital equipment, should
show a return. But even with recognition by and
support of management, the chief stumbling block
—software—remains, and software includes
people. :

The fun part of any problem—as anyone in the
computer field will agree—is arriving at a solu-
tion. Where are these people to be found? Let's
look at the major sources.

What Are the Available Resources?

The first and foremost is the existing roster of
EDP specialists on the payroll. But they’re our
base, our foundation; upon this we have to build.
Another growing source, EDP schools, is plug-
ging hard and heavy to fill their classrooms, but
often leave a lot to be desired in the quality of
their graduates. They are, however, a leading
supplier in filling this gap, and they’re bound to
improve their quality.

Moving up from EDP schools, we can look to
the nation’s colleges and business schools. We
see that there is a trend toward degreed EDP per-
sonnel. This is especially true in the classifications
of Systems Analyst and Programmer. According
to a recent study, the percentages of people in the
category of Data Processing Manager, with either
Systems Analyst and Programmer degree or some
college training is 87.3%, 89.3% and 82.4%
respectively. The most sought-after college grad is
the one with math or science majors plus EDP
training and/or experience.

The last resort—or in many cases the first resort
—of many organizations is to look at the grass on
the other side of the fence: the competitor’s em-
ployees. Pirating the other fellow’s help is ram-
pant in many businesses where the demand exceeds
the supply. Data processing is in there with the
best of them. But it’s no solution to the gap, only
a reshuffling of the cracks.

Once a likely prospect is hired, training and
compensation factors take over. The average an-
nual salary for a beginning frainee in systems
analysis or programming has been quoted at
$6,000. With a little experience under his belt,
the analyst or programmer can move into the
higher income brackets with relative ease. In the
more generous markets, incomes for these posi-
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tions can range from just under $15,000 to over
$20,000 annually for the more experienced pro-
fessional.

Bridging the Capability Gap

We cannot quickly resolve the gap between
numbers of men and machines, but we can, at
least, temporarily bridge it. How? By means of
the computer software service company. The ad-
visory, design, implementation and programming
support services rendered to multiple users affords
a more economical use of available EDP experts.
In essence, it “‘spreads them around”.

To the prospective user, the software organiza-
tion serves as the Devil’'s Disciple to management
in determining to go or not to go with data proc-
essing. And, if affirmative, to what extent.

The existing user, suffering from gap-itis, sees
the software services company as a gap filler
in the areas of performance and effectiveness
analysis, continuing outside advisory assistance,
programing and re-programing (2nd to 3rd gen-
eration language changeover), systems design, in-
stallation and service “policing”.

The great advantage the software company can
offer the computer user is an instant data process-

ing staff, well trained in the equipment the user
has chosen or capable of aiding in the selection
of specific hardware, that can get the job done
rapidly, and then fade off the users’ payroll.
When necessary, a software company can provide
the complete function of design, development,
programing, and documentation, turning over the
completed, approved results to the users’ operat-
ing staff.

The economics of such a situation are obvious.
The user has a better feel for the cost of a project,
and after design or definition, the software com-
pany will probably guarantee the complete job for
a fixed fee, including the important documenta-
tion. Just as important, it will also guarantee the
date of completion. The many computer installa-
tions, countrywide, that have spent the last several
months, or years, converting from one computer
to another, from one programing language to an-
other, or from tape to disk (or vice-versa), have
not been able to accurately determine starting
dates for new applications, let alone completion
dates. Many users have found it rewarding to con-
tinue current plans using in-house capability while
employing the outside temporary professional to
implement new cost saving applications. "
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by Dr. Thomas C. Lowe

Introduction—Sequential ma-
chines may be partially, rather than
completely specified for a number
of reasons. When next-state behavior
is not completely specified (i.e.,
“don’t care”) it is generally assumed
that any operations on the machine
will terminate when a transition to
an unspecified state is encountered.
But it is equally possible to make an
assumption about the nature of the
unspecified transition, and to con-
sider conditions which drive the ma-
chine through a sequence of un-
known states. When this is done a
class of machines evolves which can
be sent to unspecified states and
then “reset”. One practical applica-
tion of this is in design when be-
havior after an error is considered.

Machines and Their Descriptions
—It is convenient to think of a ma-
chine as being a physical device
upon which a hypothetical inves-
tigator can perform experiments, in
the manner of Moore’s Gedanken
experiments.! The machine has some
input and some output devices, a
finite input alphabet and a finite out-
put alphabet. An experiment occurs
in time, conceived as a sequence of
distinct instants t = 0, t = 1, etc. An
experiment of length x consists of
setting the initial state of the ma-
chine® (the state at t = 0) and ap-
plying an input sequence of sym-
bols from the alphabet of the ma-
chine, one such symbol at t = 0, and
one at every instant up to and in-
cluding t = x — 1. The outcome of
such an experiment is a sequence
of x output symbols, occurring at
t =00t =Tl it =%k

24

Partially Predictable

from Non-Deterministic

A deterministic machine exhibits
consistent behavior when experimen-
tally investigated. A non-determin-
istic machine is similar except that
under some circumstances the de-
vice may exhibit differing output
sequences upon successive applica-
tions of the same experiment. The
present paper is not concerned with
the probabilistic analysis of behavior.

Many machine descriptive schemes
have been used. Some schemes are
exclusively behavioral in nature,
such as predicate calculus formulas,
while others are semi-structural,

c/é

such as state diagrams. Regular-
expression-language descriptions
seem to lie between the two just
mentioned. In this paper modified
state diagrams will be used. In these,
an arrow (normally representing an
edge) not terminating on any vertex
(or node) is used to represent an
unspecified next state. A similar con-
vention is used to identify unspec-
ified outputs. But what meaning can
be assigned to partially specified
machine descriptions?

Every semi-structural description
containing unspecified entries is sub-

cl/é

Figure 1. A Non-Deterministic Machine

SOFTWARE AGE

L 4



Results

Machines

ject to a variety of interpretations,
including an interpretation as a
description of a set of deterministic
machine, an incomplete description
of one deterministic machine, or a
description of a non-deterministic
machine. Here, a restricted version
of the last interpretation will be em-
ployed. Since a non-deterministic
machine equipped with a clever
demon could imitate the behavior
of any element of a set of similar
deterministic machine, in one sense
the results obtained on the former
are applicable to the latter.

Deterministic Machines—For use
in the present work a conceptually
easy method of representing ma-
chines is in terms of sets of states,
inputs and outputs, and the func-
tions which take inputs and present
states into next states and outputs.

A deterministic machine is defined
as: ‘a set of n states S = [s;; 1=i
=.n}; a set of m inputs I = [I;
1=k =m]; a set of p outputs Z =
[Z,; 1=j=p]; a next-state func-
tion A (S;, Ix); and an output func-
tion 6 (S;, I;). The latter two func-
tions are defined for every combina-
tion of S; and I, as above, subject
to the following restrictions:

1) The next-state function has a
defined value for each of its
possible argument pairs, and
that value is an element of the
set S.

2) The output function has a de-
fined value for each of its pos-
sible argument pairs, and that
value is an element of the
set Z.

When the concept of experiments
upon the deterministic machine is of

June, 1969
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Figure 2. A Machine Exhibiting Partially Predictable Behavior

importance, the behavior of the ma-
chine is thought of as a sequence
occurring in a domain of discrete
units of time, t=0,t =1, ..., etc.
The experimenter is thought of as
some agent who sets the initial state
and then applies a sequence of in-
puts, elements of the set I, to the
machine, one at time t = 0, one at
time t = 1, etc. At any time the ma-
chine is in exactly one present state
or element of S, receives exactly one
input from the set I, and gives ex-
actly one output from the set Z. This
output is defined as the value® of
the output function 6 (S;, I;) with
arguments that are the present state
at time t and the input at time t.
The state at time t = 0 is set by the
experimenter, and is called the initial
state. For all t = 0, the state at time
t'+ 1 is the value of the next-state
function A (S;, It) with arguments
that are the state at time t and the
input at time t.

Non-Deterministic Machines—Be-
fore the definition is given, some ad-
ditional explanation of why such a
definition is needed is in order. What
would be meant if a machine had
for some pair S;, I, no specification
for A (Si, Ik) or 4 (Si, Ik)? What
would the hypothetical experimenter
expect if he applied an input to a
machine that would take that ma-
chine to an unspecified next state or
result in an unspecified output? He
could either expect that the machine
would consistently behave just as if
some constant value had been as-
signed to the unspecified entries, or
he might expect that it would be
perfectly possible to observe two dif-
ferent behaviors on two different oc-
currences of the same S; and I,. That
is, the incomplete specification could
either represent some single non-
deterministic machine, or a set of
deterministic machines. Consider the
former.
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us! We need:
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You'd be writing specific programs to
organize and process our management in-
formation by the most rapid and mean-
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Our EDP division is fully equipped with
360 MOD 20/30/40 Disk/Tape/Card sys-
tems using ALC or COBOL, and staffed with
real professionals who know how to use
them!

$9,000-$10,000
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In addition to a good starting salary,
you'll receive outstanding fringe benefits,
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eral vacations, sick leave, retirement pro-
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The work described here was, in
part, supported by the Rome Air
Development Center under contract
AF 30(602)-2382.

A non-deterministic machine is
defined as: a set of state S = [S;;
l= i = n}; a set of m inputs I =
{Ii; 1 = k = m]; a set of p outputs
Z = {Z;; 1 = j = p]; a non-spec-
ification element ¢; and an output
function 6 (S;, I,) and a next-state
function A (S;, I). The latter two
are defined for every combination of
S; and I, above, subject to the fol-
lowing restrictions.

1) The next-state function has a
defined value for each of its
possible argument pairs, and
that value is either an element
of the set S or ¢.

2) The output function has a de-
fined value for each of its pos-
sible argument pairs, and that
value is either elements of the
set Z or ¢.

When the concept of an experi-
ment upon a non-deterministic ma-
chine is of importance, the behavior
of the machine is thought of as a se-
quence occurring in a domain of
discrete units of time, t = 0, t = 1,

. . , etc. The experimenter is
thought of as some agent who deter-
mines the state of the machine at
time t = 0, (the initial state) and
applies a sequence of input elements
of the set I to the machine, one at
time t = 0, one at time t = 1, etc.
At any time t the machine is in ex-
actly one present state or element of
S, receives exactly one input from
the set I, and gives exactly one out-
put from the set Z. The output is
defined as the value of the output
function 6 (S;, I,) with arguments
that are the state at time t and the
input of time t, if the value of 6 (S;,
I;) is one of the elements of the set
Z. If the value of 6 (S;, L) is ¢, then
the machine gives as an output any
element of the set Z; the machine
may, in a repetition of the same con-
ditions on the present state and in-
put at time t, give an output that is
either another or the same element
of Z. For all t = 0, the state att/+ 1
is the value of the next-state func-
tion A (S;, Ii) with arguments that
are the state at t and the input at t,
if the value of A (S;, Ii) is one of the
elements of the set S. If the value
of A (Si, L) is ¢, then the machine

may, in a repetition of the same con-
ditions on the present state and in-
put and time t, assume a state at
time t + 1 that is either another or
the same element of S as that as-
sumed at t + 1. (This establishes
the novel part of the present treat-
ment, restricting the interpretation

of ¢).

Consequences—Under the defini-
tions presented, it is possible for the
outcome of an experiment to con-
sist of predictable and unpredictable
subsequences. Consider the result of
allowing input sequences which re-
quire only that their elements be
members of I. For the machines
shown in Figure 2, an experiment is
proposed.

If “?” is used to indicate here an
output which cannot be known in
advance, then the output sequence
of the machine M’, when started in
state A and presented with the input
sequence bbbabbbbbbbaabbab is

can be predicted about the output
sequence of machine M, even though
in Paull and Unger’s terminology* M
covers M’. The output sequence of

Conclusions—It has been shown
that if transitions into unspecified
states are restricted in a certain way,
so that the unspecified states are
elements of the specified set of ma-
chine states, the sane automata may
exhibit behavior composed of both
totally predictable and unpredictable
components, The applications of this
concept are various. It is possible to
define a class of automata as “re-
setable”, in that some sequences ex-
ist which (when appended to other
specific sequences ) will cause the au-
tomaton to return to a deterministic
mode after leaving it. =

1 Moore, E. F., “’Gedanken-Experiments on Se-
quential Machines,”” Automata Studies, Ed. C. E.
Shannon and J. McCarthy, No. 34, Annals of
Mathematics Studies, pp. 129-253. Princeton Uni-
versity Press, 1956.

2|t is not the case in this work that the initial
state is included in the machine specifications.
However, there is no reason why such specifica-
tion, if convenient, cannot be used. The use of
such a model requires only trivial modification
of the present form.

8 This wording, which may appear unnecessarily
clumsy here, is required for reasons that will be-
come apparent in the next section.

4 Paull, M. C. and Unger, S. H., ““Minimizing
the Number of States in Incompletely Specified
Switching Functions,’”” IRE Trans. on Electronic
Computers, V. EC-8, No. 3 pp. 356-367, Sept.,
1959.
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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 PROBLEMS
for this feature. If your problem is FORTRAN
programming is selected for use in this fea-
ture, you will receive

TROUBLE-TRAN’s Objectives:
1
Al

To have fun.

To promote USA Standard FORTRAN by
pointing out differences and inconsisten-
cies of existing FORTRAN Compilers,

. To alert programmers to the physical lim-

itations of hardware.

Contest Rules:

T

2

The best answer (best explanation) bear-
ing the earliest postmark wins __ $25.00
The second best answer with the earliest
postmark will net the reader submitting

it $15.00

June, 1969

Submitted by ). S. Blanchard

D@P101=23
10 IF(LEQ.4) GO TQ 20
20 DP301=1

30 WRITE(6,90) |

90 FORMAT@H11 = 14)
ST@P
END

Will it compile? Will it execute? What values of 1 will
be printed?

The problem was to guess what values of | would be printed if the follow-
ing program would be executed?
D@ 100 | = 1,20
IF (I.NE.1.BR.I.NE3.@R.LNE.5) G@ T@ 100
WRITE(6,101) |
101 FORMAT(5H | =, 1)
100 CONTINUE
WRITE(6,101) |
ST@P

END

The first impression of the unwary programmer is that values 1, 3 and 5
will be printed. Actually, the first WRITE statement is never executed
because the IF statement is always TRUE, for any value of I. The three
logical expressions are connected by the logical operator .¢R. which means
that if any one of the logical expressions is true, the whole expression is
true. The second WRITE statement will be executed and, even though
I = 20 at that point, a zero will be printed because of the 11 format.

April’s Problem Revisited

This was the problem with the statement G¢ T¢ (101,102,101,102,101) K
where K= —5 at the time this statement was executed. Congratulations to
those of you who guessed correctly that there was a typographical error
and the second appearance of statement number 101 should have been 102.
Incidentally, the GE-635 got into a loop because the FORTRAN compiler
generates coding to test for K = 0 and K greater than 5 but it does not
check for negative values of K.

Correction:

In explaining the IBM/360 compiler, 1 had erroneously stated that: “the
manual clearly states that the compiler assumes K = 1 when K is outside
its range.” Unfortunately, | had misplaced the manual at the time | was
writing this explanation. Several days later | found the manual and realized
| was wrong but my material was already in the hands of the printers.

In order to set the record straight, let us quote the manual once more,
“If the value of i is outside the allowable range, the next statement is
executed.”

See page 31 for the Trouble Tran winners.

”
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Things
happen
that fast
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cause
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acting variables. About how you
can tackle anything from black-
box design evaluation to total
spacecraft design optimization.
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’ sion with an
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§- ectsand
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But we won't. If you’'re creatively
and temperamentally ready for
the kind of software we create at

GE, you're already ad- |
dressing your resume
anyway. So check the
list of current open-
ings, then send your
resume as indicated
below. The next gen-
eration of space sys- |
tems software could
be peering over ;
your shoulder be- 7 ~

fore you know it. @S '%%%7
Openings for: =
Systems Programmers & Analysts [J
Test Programmers [J Information
Systems Engineers [] Senior Pro-
grammers [] System Test & Valida-
tion Engineers: Software /Hardware
O Data Processing Engineers [
Display Engineers [] Information
Systems Analysts [J] Command &
Control Analysis Engineers [] Soft-
ware Systems Engineers

For immediate consideration, please
submit resume including salary history,
to: Mr. Ronald W. Stutzman, Sect. 154F,
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P.O. Box 8555, Philadelphia, Pa. 19101.
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Robins Data Devices, Inc., a subsidiary
of Robins Industries Corp., has announced
the recent release of new high-speed
perforated-tape winders and fanfold. Ac-
cording to the data devices sales manager,
the motorized winders have take-up speeds
of up to 24,000 codes a minute, to mesh
with today’s fastest tape readers.

Robins’ fanfolded tape is available in
oiled and unoiled paper, laminated paper,
mylar paper, and vulcanized fiber and
black photo electric varieties. Fanfold tape
is said to be ideal for short run applica-
tion, with handling efficiency and ease in
filing and mailing,

For more information, circle No. 9

on the Reader Service Card.
* * *

Canon U.S.A.,, Inc. has introduced a
new portable microfilm duplicator that
reproduces 16 mm or 35 mm microfilm
on Kalvar roll film in one continuous
operation.

The desk-top Canon Roll Duplicator
500 requires no darkroom, chemicals,
water or gas and it is capable of copying
at speeds of up to 30 feet per minute.
From a master roll of microfilm, the
“500” is capable of making reversal dup-
licates (positive-to negative and negative-
to-positive)}—on Kalvar roll films.

During the operation of the unit, a
master film and Kalvar film are threaded
through the film guide with their emul-
sion sides in contact as they pass through
the exposure unit. The apertures and
tracking speed are set according to the
density of the master and type of Kalvar
film used. The aperture slit can be ad-
justed to 15 positions, and the tracking
speed can increase up to 30 feet per

minute. The film is developed as it passes
around a heated drum, and subsequently
passes through a fixing unit to set the
image. These operations can be done with
normal artificial illumination since the
high-resolution Kalvar film is sensitive only
to ultraviolet light.

For more information, circle No. 10

on the Reader Service Card.
* * »

Golf entered the computer age today as
a new device for teaching and practice
was unveiled in Fort Worth, Texas, by
the golf pro Billy Casper.

The new invention, which is called the
Billy Casper Golf Computer, enables a
golfer to measure his swing scientifically—
for both distance and accuracy—without
the use of a golf ball or elaborate trapping
net.

The golfer stands atop a 6 by 3-foot
platform which is similar to a driving
range mat with its grasslike covering of
“Astro-Turf”. When he hits a golf ball-
like object on a pivot the movement gen-
erated by the swing is converted elec-
tronically into measurements that appear
immediately on a control panel. The “dis-
tance” of the shot is measured to 350
yards on a dial, while red, green and
white lights on directional arrows reflect
the amount of push, pull, hook or slice on
the simulated drive. Both the distance and
the accuracy of the swing are determined
by the analog computer in the platform
that utilizes a complicated maze of tran-
sistors, sensors and other electronic equip-
ment.

The analog computer is designed to op-
erate at both high and low intensities.
When programmed for low intensity (for
beginners or inexperienced golfers) it will
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What do you

want most?

[J Respect O Title

[J Money [ Location
[J Challenge [ Security
O Opportunity  [J 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

MISs DIRECTOR .S " S0 = 2 2B $25,000
Textile manufacturer

SYSTEMS/PROCEDURES MGR. ____ 25,000
Prominent Drug company

MANAGER COMPUTER CENTER ____ 23,000
Multi corp. organization

DATA PROCESSING MGR. _______ 20,000
Knowledge teleprocessing

MARKETING REPRESENTATIVE ____ 20,000
Software services

PROJECTE L EADER bt st 19,000
Feasibility studies

SYSTEMS MANAGER ____________ 18,000
Retail chain

OPERATIONS RESEARCH ________ 18,000
Exp'd modelling, programming

ADVANCED PLANNER . ___ 18,000
Hardware research

PROGRAMMING MANAGER ______ 18,000
Heavy exp. 3rd generation equip.

PROJECT. MANAGER  __—_.—._____ 17,000
Distribution systems .

PROGRAMMER " Col . omsec e s 17,000
Real time—service co.

EDP SUPERVISOR - ___ ="t o o 0 - 16,000
Chemical products

SENIOR SYSTEMS ANALYST ______ 15,000
Design systems 3rd generation

FORMS 'DESIGN: - _.:o_ ‘o . . 15,000
Electronics manufacturer

PROGRAMMER ANALYST ________ 15,000
Listed manufacturer co.

SYSTEMS PROGRAMMER _________ 15,000
Telecommunications, MVT/MFT

PROGRAMMER: .- __ 0o oo, 14,000
Exp's 360/40 COBOL

MANUAL SYSTEMS - _-oo - .- 13,000
Publishing company

PROGRAMMER . - = . -~ 12,000
1 yr. FORTRAN

Mail resume to your nearest R-H office.

ROBERT

HALF

PERSONNEL
L acencies

Atlanta: 235 Peachtree St., NE (404) 688-2300
Baltimore: One Charles Center ... (301) 837-0313
Boston: 140 Federal St. ....(617) 423-6440
Chicago: 333 N. Michigan Ave. . (312) 782-6930

Cincinnati: 606 Terrace Hilton
Cleveland: 1367 East 6th St.

Dallas: 1170 Hartford Blds. (214) 7429171
Detroit: 1114 Guardian Bldg. (313) 961-5430
Garden City, N.Y. 585 Stewart Ave. .. (516) 248-1234
Hartford, Conn: 75 Pearl St. (203) 278-7170
Los Angeles: 3600 Wilshire Bivd.  (213) 381-7974
Miami: 1107 Northeast Airlines Bldg. (305) 377-8728

(513) 621-7711
.(216) 6210670

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
Pittsburgh: 429 Forbes Ave.
Portland, Ore: 610 S.W. Alder St.
St. Louis: 1015 Locust St. (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.

(215) 568-4580
(412) 471-5946
(503) 2229778
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not be as precise in its measurement of
hooks and slices. However, when it is op-
erating at a high intensity it is able to give
an excellent picture of the distance and
direction of the “shot”.

For more information, circle No. 11
on the Reader Service Card.
* » L]

Kybe Corporation has announced an
automatic disk pack cleaner, the DP-10,
compatible with all 1316 type disk packs.
The DP-10 is said to be as easy to use as
a home washing machine.

The DP-10 reduces computer operating
costs and decreases the risk of disk drive
head damage by performing its cleaning
operation off-line.

The heart of the system is a pair of
electromechanically operated wiping posts
inside the cleaning chamber (which is
pressurized with filtered air). The posts are
fitted with lint free pads which are im-
pregnated with iso-propyl alcohol. After
the cleaning operation, five minutes or

less, the residual cleaning fluid on the
disk pack surfaces is evaporated by fil-
tered ambient air.

For more information, circle No. 12
on the Reader Service Card.
& -3 “

EMR-Computer has announced a 500
nanosecond, 16-bit word central processor,
the ADVANCE 6135.

The EMR 6135, designed for real-time
data acquisition and data reduction ap-
plications, is capable of an input/output
burst rate in excess of six million words
per second in a 32,768-word configura-
tion. It is well-suited for seismic, biomed-
ical, process control, telemetry, and auto-
matic test and other applications requir-
ing high throughput,

In addition to the fast memory cycle
time, the medium-scale EMR 6135 system
also incorporates total monolithic inte-
grated circuitry, asynchronous bus system
of logic organization, three hardware in-
dex registers, hardware multiply and di-
vide, and double-precision integer arith-
metic.

The EMR 6135 offers a versatile soft-
ware system of extremely flexible program-
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ming packages and a wide variety of peri-
pheral equipments and options for stand-
ard and special applications.

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

Honeywell’'s Computer Control Division
in Framingham, Mass., has introduced a
real-time control computer system for data
acquisition, monitoring, supervisory con-
trol, automatic testing and production con-
trol uses.

The new H1603 control system is made
up of the division’s H316 mini-computer
and a new integrated-circuit unit called
the real-time interface. Included in the
system are a basic operating package, Op-
16, and more than 500 field-proven pro-
grams.

While the H1603 costs as little as half
the price of previous real-time control sys-
tems, according to John W. Hoag, division
product manager for industrial control sys-
tems, the low-cost system offers users the
option of breaking their control problems
into several parts, each controlled by its
own computer.

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

A software package, WAMPUM, has
been developed to solve simultaneous
algebraic systems of equations in a new
way. In addition to being faster than
other methods now available, the new
method overcomes the major difficulties
that arise in computing solutions to such
systems automatically.

WAMPUM depends on a parameter that
makes solutions arbitrarily insensitive to
the inaccuracies or meaningless perturba-
tions in a system. In addition, the method
is not prone to inaccuracies that arise due
to loss of calculating significance, or to
round off errors. It handles singular sys-
tems in a meaningful way that is easy to
interpret, and it may be used in work in-
volving more unknowns than equations, as
well as non-singular systems.

The new method is available for use on
any digital computer, and should be par-
ticularly valuable to users working with
large matrics for business or scientific
problems, and with numerical techniques
for solving partial differential equations.

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

The Wilson Jones Company has an-
nounced the newest addition to its line
of data processing referral and retrieval
equipment, the “Data-Center”.

The “Data-Center” was designed to hold
all manner of EDP printout and input—
output material in binders, slings, or card
trays. Each “Data-Center” has 13 com-
partments for suspending over 100 flexible
Nylon Post Binders, more than 50,000
“tab” sheets, in 12 square feet.

“Data-Racks” are also available for
transporting the records to operating offices
or departments, minimizing wear and tear
to the binders and marginal-punched
sheets.

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

EMPLOYERS

Plan now for your free edito-
rial listing in S/A’s Annual
Career Guide—the encyclo-
pedia of the technical man-
power market—reaching
many more software people
than any other EDP magazine.
Coming in September.

ARE YOU

UNDER . . .

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 . . .
FOR "OVERING" . .

LAWRENCE PERSONNEL
1015 Chestnut, Philadelphia, Pennsylvania 19107
FEE PAID BY CLIENT COMPANIES ® NO CONTRACTS ® ALWAYS CONFIDENTIAL

. CALL WA 3-2640

. . UNDER THE

. UNDER THE

or just ''UNDERED''?
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CLASSIFIED ADVERTISING ORDER FORM

S/A
market
place

where you can reachy,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

HELP WANTED

PROFESSIONAL SERVICES

PART TIME PROGRAMMERS/ANALYSTS with
COBOL experience in such areas as manage-
ment information systems, inventory control,
accounting, personnel, or general manufacturing
or information retrieval applications. Degree not
necessary. All work will be corresponded through
the mail on high contract rates. Send brief
resume to Box SA-601, Software Age, P. O. Box
2076, 2211 Fordem Ave., Madison, Wis, 53701.

WASHINGTON, D. C. & OVERSEAS
PROGRAMMERS, two or more years' experience in
COBOL for IBM 360/30, 40 and 50. SYSTEMS ANAL-
YSTS, knowledge of FFS or other data management
systems. PROGRAMMER, IBM 360/30, with heavy
management and supervisory experience. Salaries
competitive based on education & experience. For
application write James J. Redfern, Professional Talent
Search A/PM, Agency for International Devel
Washington, D.C. 20523.
Opportunity Employer.

U. S. Gov't is canqun,I

EMPLOYMENT AND SEARCH
COMPANIES

PROGRAMMERS 360 COBOL

Jrs. $8-10M, Srs. $16-22M, Intermediates $10-15M

Contact R. Lowy who has had 10 yrs. exp. in

programming & systems. We specialize in data
processing placements. Resume not necessary. Co.

pays entire agency fee plus travel expenses.
ERIN EXECUTIVE AGENCY

. 34 St., New York, N. Y. 10001
Phone: (212) 594-8296

132 W

DATA PROCESSING POSITIONS
IN THE SOUTHWEST

Contact:
DATA PROCESSING CAREERS
Richard Kemmerly, Suite 1109, Stemmons

Towers West, Dallas, Texas 75207. 214/
637-6360.

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.

WANTED: Query from a small software com-
pany that wishes to become a large software
company by marketing copyrighted, fully docu-
mented, COBOL program for disk file mainte-
nance and data retrieval. . . . W. Campbell,
P. O. Box 688—Edgemont Br., Golden, Colo-
radio 80401

TROUBLE-TRAN WINNERS

for submitting March problem:
C. A. Argila, TRW Systems, Space
Park Drive, Houston, Texas 77058

first prize for March: H. T. Glad-
win, Box 8855—Skyway Branch,
Seattle, Washington 98178

second prize for March: C. R. Tup-
per, Jr.,, 10810 Triola, Houston,
Texas 77072

for submitting April problem: L. R.
Zar, 1000 Bob-o-Link Rd., High-
land Park, Illinois 60035

first prize for April: A. E. Hoffman,
2119 N. Wanamaker St., Philadel-
phia, Penn. 19131

second prize for April: J. L. Pearl-
man, 28 Daniel Drive, Burlington,
Mass. 01803

$25.00

$25.00

$15.00

$25.00

$25.00

$15.00

WORD COUNT: Includes name and address (unless blind ad). The name of the city (Des Moines),
state (New York) and zip code are counted as a total of two (2) words. Each abbreviation, initial,

single figure or group of figures or letters count

etc. count as a single word. Hyphenated words count as two (2) words.
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as a word. Symbols such as 35mm, COD, AC,

SUBSCRIBER SERVICE

Mail to: SOFTWARE AGE
2211 Fordem Ave., Madison, Wis. 53701

Please fill out the blanks below whether
you are changing your address or re-
questing a new subscription.

[J Please change my address

[J Please enter my subscription
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highest degree awarded—year
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We've got a new

Programming Laboratory

32

Our rapid expansion made Analysts, Programmers, System
Hughes a leader in real-time software Engineers, and Test Engineers. Our
systems. Now it makes possible 118 software products include operational
unusual career opportunities. programs, operating systems, utility
We’re busy in software programs, and all required test and
development in many areas: Tactical diagnostic programs.
Control, Air Defense, Military Few companies can offer this
Management Information, Radar total involvement in all phases of
Control, Weapons Control, and real-time system development.
Intelligence. Interested? If you have real-time
Our customers are the U.S. Air systems experience, please airmail your
Force, Navy and Army, and the resume (in confidence) to: Mr. R. S.
governments of Switzerland, Japan, Roth at the address R IO 3
and the NATO nations. below. We promise an | HUGHES i
Hughes software people are carly reShbiee oy T Sl CHeETas e

Now we need 118
more programmers

Hughes Ground Systems Group

P.O. Box 3310A, Fullerton, Calif. 92634
U.S. citizenship is required * An equal opportunity employer—M & F
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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, efc.):

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 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

June, 1969




check your interests here

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

form sent. Mail to SoFTwARre Ace, P.O. Box 2076, 2211 Fordem

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-

boxes of those companies to which you want copies of your ing ads.)
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