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Can there be this kind of excitement in programming? ~ 

You hear the rapids before you see them 
-a distant, almost subsonic roar ... feel 
the stream pick up speed ... then a rush 
through a smooth, narrow chute-and 
you're in white water! The dangerous 
thrust of foam-masked rocks, the sweep
ing power of fast, broken water and the 
nimble response of the light canoe to your 
stroke-this is wild, wet excitement of 
white water canoeing*. 

We think the good life includes excite
ment, off the job and on. And that data 
processing, as a career, has potential for 
intellectual excitement offered by few 
other professions. But not every program
ming environment can provide it. 

We can at Xerox. In breadth and depth. 

At Xerox, EDP is a vital ingredient in 
almost every phase of our operations ... 
and becoming more so. Because we're an 
organization built on a foundation of in
novation. And service. 

The way we see it, both depend upon 
data. Accurate data. On the past. The 
present. To project the future. All along 
the spectrum from marketing and engi-

*Rochester is less than a 2-hour drive from some 
of the finest canoeing in the northeast. 

Try Xerox and see 

,. One of the advanced systems you might work on at Xerox 
is EBS ... Equipment Billing System. Here, Rud Seiph, 
EBS Manager, leads discussion of new systems approaches. 

neering through manufacturing, service 
and field support. 

The kind of programming jobs this cre
ates can work very hard for your future, 
as well as ours. To start with, it can in
volve you deeply in many phases of our 
operations. You learn sales as well as sys
tems analysis. Or distribution as well as 
disc-oriented software techniques. Too, 

you '11 get exposure to a variety of sophis - ;.
ticated systems, like our integrated Pro
duction Planning and Inventory Control -
System (PPICS) that oversees everything ,L 

from inventory and bills of material to 
scheduling and workload distribution. Or .. 
a long-range strategic competitive plan-
ning model. ,... 

All this exposure does more than make 1-

you a better programmer. It can be the 
groundwork for several lines of advance
ment. As a programming specialist . A sys- I
tems analyst. A functional specialist in 
one of the areas you've become acquainted .~ 
with ... and into management. ~ 

If you've a Bachelor's degree and/or ex
perience with IBM 360 series systems us- ~ 
ing COBOL, the Univac 1108 using FOR- .. 
TRAN or COBOL, or IBM 7000 series us-
ing COBOL or AUTOCODER, we'd like to ... 
show you the kind of excitement that goes 
hand-in-hand with programming at Xerox. ~ 
These openingsareinRochester, New York. 
Please send your resume to M. H. Harti
gan, Dept. MZ-69-Kl, Xerox Corporation, • 
P.O. Box 1995, Rochester, N.Y. 14603. 

XEROX 
An Equal Opportunity Employer (m-f) 



. ... 

Univac is looking for programmers and systems analysts. 

But not just any kind of programmer or systems analyst. 

We're looking for men who understand why sometimes 
you must fail before you can succeed. 

Men who understand that programming is an art, 
not a science. 

Men who can think beyond today. And maybe 
even beyond tomorrow. 

In short, men with that important extra 
ingredient: imagination. 

If you're that kind of man, we'll give you, in return, 
all the work you could want. And all the challenge you can 
handle. Plus our important extra ingredient: 
unlimited opportunity. 

Think it.over. Think whether your current employer 
really cares about imagination. Then think Univac, where we 
speak imagination as fluently as FORTRAN. 

For more details, write Federal Systems Division 
or Data Processing Division ... 

Sophisticated defense and 
aero space assignments 
Mr. R. K. Patterson 
Univac Employment Manager 
Federal Systems Division 
2750 West 7th Blvd. 
St. Paul. Minnesota 55116 

Real-time tele -communication 
in support of manned space 
flight programs 
Mr. S. Ellis 
Univac Employment Supervisor 
1275 Space Park Drive 
Houston. Texas 77058 

Advanced programming and systems 
analysis at world headquarters 
Mr. l. G. Holliday 
Univac Employment Manager 
Data Processing Division 
P.O. Box 8100 
Philadelphia. Pennsylvania 19101 

Sophisticated scientific applications/ 
advanced radar technologies 
Mr. W. A. Galle 
Univac Employment 
36 State Highway #10 
Hanover. New Jersey 07936 

Advanced anti-submarine 
warfare and Navy systems 
Mr. W.W. Cohen 
Univac Employment Supervisor 
P.O. Box 6248 
San Diego. California 92106 

Division of Sperry Rand Corp. 

An Equal Opportunity Employer MI F 



Send in your request now for the first journal 
in the world devoted to the fast-developing use 
of computer techniques in engineering design. 

Already widely used in electronic circuit design 
and problems of chemical engineering, CAD 
techniques are being increasingly employed 
in shipbuilding; structures; mechanical ... 
chemical ... nuclear ... automotive ... railway 
... and aerospace engineering. 

YOUR FREE PROGRAM WILL BE 
SENT WITH THE FIRST (MID
OCTOBER) ISSUE OF (filfil IF YOU 
FILL IN AND POST THIS SUB
SCRIPTION ORDER-NOW! 

SPECIAL OFFER! 
FREE CAD PROGRAM TO ALL 

FOUNDER SUBSCRIBERS! 

The Program, written in Algol, will 
design a power supply consisting of a 
transformerfeeding a full wave rectifier 
and stabilised by a series regulator. 

-----------------To: INI Sales & Distribution Ltd., 
Subscription Division, 161-166 Fleet Street, 
London, E.C.4., England. 

Please send me COMPUTER AIDED DESIGN each quarter 
for one year. Bill me for $18.50 remittance enclosed. 

Name ______________ ~ 

Name of company _________ _ 

Position .in company ________ _ 

Address, ______________ _ 

Signed ____ _ 

SA ---------------------
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What would you do if your top programmer 
were activated tomorrow? · · 

OCTOBER, 1968 

Without instant documentation for your 
programs you'd be in trouble. 

That's where our Quick Draw comes in. 
Quick Draw is a programming tool that 

uses the power of your own computer to 
produce documentation for your programs. 

It produces flow charts, format 
listings, and cross references to 

data names and paragraph names. 
And it does it faster than your pro

grammer could hope to. So fast, 
in fact, you save up to 30% of 

present programming costs. 
Quick Draw was developed espe

cially for use with COBOL, 
FORTRAN, BAL, as well as other 

assembly languages. And it's 
applicable for most computers. 
Interested in having a reserve 

force of your own? Just send 
. the coupon. No obligation 

of course. 

[N[C[Rj 
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For more information, circle No. 66 on the Reader Service Card 
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PROCEDURES I SYSTEMS 
ANALYSTS 

Management Information 
Systems 
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GROWTH POSITIONS 
WITH A 

GROWING COMPANY 
If your experience, talent and 
interest can contribute to ad
va need m a n a g e m e n t I nforma
tio n Systems, then Hamilton 
Standard can offer you the op
portunity for exceptional career 
growth. Our continued expan
sion in the advanced aerospace 
and electronics fields has cre
ated attractive, rewarding op
portunities for creative individ
uals experienced in the devel
opment of management systems 
and procedures. Assignments 
exist at all levels for profes
sionals with two to ten years' 
experience. 

UNEXCELLED FACILITIES. Our 
modern offices are equipped 
with 360 models 30 and 50, 
disc and tape drives, scopes and 
data collection equipment. 

FINE LIVING CONDITIONS. We 
believe you will agree that the 
refreshing Connecticut country
side, minutes from the plant, 
offers ideal I ivi n g conditions. 
You'll be close to lakes, moun
tains, the ocean. 

IF YOU ARE INTERESTED in con
tributing to our continued de
velopment and integration of 
sophisticated management sys
tems, send your resume today, 
stating present salary, to Mr. 
R. S. Wellington, Personnel De
partment, Hamilton Standard, 
Windsor Locks, Conn. 06096. 

Hamilton 
Standard · 

u 
DIVISION OF UNITED AIRCRAFT CORP. 

A® 
An Equal Opportunity Employer 

_n_e_w_products 

A major new proprietary software pack
age that will enable managers of medium
sized data processing installations to im
prove day-by-day scheduling, planning 
and control of personnel and machine 
time was announced by Brandon Applied 
Systems, Inc. The package, the Resource 
Management System (RMS), consists of 
two subsystems: one for operations con
trol, the other for project control. 

RMS is designed to be compiled and run 
on a minimum 65K IBM 360/ 30, under 
DOS. The system is written in COBOL E, 
with certain routines in ALP where techni
cal factors preclude COBOL. Equipment 
scheduling can be done for any machine 
or combination of machines; each is con
sidered as a work station, with qualitative 
and quantitative attributes. Multi-process
ing environments are treated as multiple 
work stations. Interface with OS-360 can 
be provided for input data and scheduling 
purposes. 

For more informatio·n, circle No. 52 
on the Reader Service Card 

• • • 
A recently-introduced family of tapes 

for 60-microinch wavelength recording 
assure more accurate and dependable data 
reproduction than any broadband tape 
now available, according to Memorex 
Corp. 

Bias readjustments and re-equalization 
of recorders to maintain normal plus and 
minus db tolerances are unnecessary with 
Memorex Series 63 tapes. The Series 63 
tapes provide a high degree of reel-to-reel 
uniformity even at wavelengths as short 
as 60-microinches (2#MHz at 120#ips). 

The new tapes are offered in a choice 
of coating thicknesses to meet all require
ments from predetection broadband re
cording to the full · spectrum of instru
mentation recording. Series 63 tapes have 
complete operational compatibility with 
today's advanced, broadband recorders. 

For more information, circle No. 53 
on the Reader Service Card 

• 0 0 

The Graphic Systems Division of Com
puter Industries Inc. has announced the 
development of a new digital plotting sys
tem operating from punched paper tape. 
The new system will be marketed as the 
PTD (Punched Paper Tape Delta Incre
mental Plotting System). Among the appli
cations of the new PTD are the plotting 
of engineering variables from time-shared 
computers at a remote terminal, verifica
tion of tapes for numerical control ma
chine tools. 

Special features of the PTD include 
multiple-step programming, which allows 

up to 127 incremental steps in either of 
two two-dimensional directions from a 
single input command. This type of pro
gramming allows the plotter to be driven 
from paper tape supplied by a teletype, 
and is ideal for remote-terminal graphics, 
permitting data to be transmitted in delta 
format, affording significant savings in 
computer and transmission time. The sys
tem employs either a low-cost 12-inch 
plotter or a more flexible 30-inch plotter. 

For more information, circle No. 54 
on the Reader Service Card 

• • • 
An engineer, scientist or any one who 

uses complicated mathematics can now 
carry a lightweight computer I calculator 
keyboard to any location, dial into a cen
tral computing station from a standard 
telephone and perform his calculations. 
System has been introduced by the Matha
tronics Division of Barry Wright Corpora
tion, and marketed by the company's 
Wright Line Division. 

The new system uses an acoustical 
coupler which sends and receives tone 
signals through a standard telephone re
ceiver. 

To operate the system dial the number 
of the central computing station, place the 
telephone receiver in a special nest on the 
keyboard unit and enter problems. 

The system also has a number memory 
that will store up to eight constants, and 
a formula memory that allows it to learn 
and automatically work complex formulas. 

If desired, the keyboard units may be 
directly wired to the central station, or 
can even be operated by means of a two
way radio hook up. 

For more informatio·n, circle No. 55 
on the Reader Service Card 

0 0 0 

Scientific Data Systems has developed a 
time sharing software system for its Sigma 
5 computer, thus adding simultaneous time 
sharing to the Sigma 5' s batch processing 

(Continued on page 30) 
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EDP professionals 
grow fast at Bendix Kansas City 

Computer programming 
svstems programming 
svstems design 
Dynamic data processing growth opportunities at custom engineer
ing complex that houses a wide range of professional competence 
and technological facil1t1es. Computer hardware includes : 

• 360/50, 360/40 random access central processing units 
with multiprocessing and teleprocessing capabilities 

• fifty-seven 1030 data collection stations throughout 
70-acre/one-roof research and production plant 

• eight 2260 display tube stations 

• plus peripheral equipment 

Advanced systems and new, complex applications offer unusual 
challenges for professional system designers and programmers. 
Excellent salary geared to experience and growth potential. 

These positions require a minimum of three years ' experience in 
systems and data processing . Experience should include IBM 360 
programming and COBOL language, under full operating system , 
plus knowledge of equipment applications and system design. 
Those possessing manufacturing background with large computer 
systems are preferred. 

For quick, conf1dent1a1 action, send resume to : 

Bob Renfrow 
Professional Placement Representative 
Box 303-AS 
Kansas City, Missouri 64131 

~ KansasCity 
~Division 

Prime contractor for AEC .. equal opportun ity employer 
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• The C-5 landing gear was prob
ably the first landing gear developed 
by a form of computer-aided design. 
The sophistication of present-day 
techniques had not been established 
at the time of the C-5 study phase, 
but the various parameters and proc
esses were quite similar. · 

Prior to the C-5 era, the selection 
of an airplane's landing gear con
figuration was a fairly elementary 
process. There would be two shock 
struts for the main gear and one for 
the nose gear. The strut loads were 
statically determinate, and it was a 
simple matter to determine tire 
loads. These loads depended upon 
how many tires were used, and this 
was to a great extent a matter of 
space availability in the landing 
gear housing. Except in rare cases, 
there were . always one, two or four 
tires per main gear shock strut, and 
these were arranged in simple, con-

8 

ventional patterns. Such parameters 
as flotation (the ability of an air
plane to land on a given runway a 
specified number of times before 
runway break-up), maintainability, 
reliability, bump capability and 
kneeling capability were rarely if 
ever considered as contractual re
quirements. 

Then came the C-5, and to under
stand the necessity for sophisticated 
landing gear selection, it is necessary 
to review some of the design and 
operational philosophy of that air
plane. 

The C-5 is the largest aircraft in 
the world, with a normal design 
gross weight of 728,000 pounds. It 
is about twice as heavy as present 
heavy transport aircraft, and yet it 
must be able to operate on the same 
runways as those aircraft. At a some
what lighter weight it must be able 
to operate on bare soil or matted 
runways, and ·these surfaces by defi
nition could have a roughness equiv
alent to 3-inch high step bumps or 
severe waviness. 

Co 

of the a 

A fleet of C-5' s can transport a 
fully-equipped infantry division any
where in the world, utilizing air 
strips at which there are few mainte
nance facilities and a minimum of 
ground support equipment for load
ing and unloading the aircraft. 

These requirements necessitated a 
high flotation landing gear to pre
vent conventional runway break-up 
at maximum weight, and to permit 
soft runway operation. The gear had 
to be designed to traverse substan
tial airfield roughness such that air
frame structural effects were mini
mized. Maintenance facilities being 
minimal at remote air strips, the gear 
had to require little maintenance 
and had to have high reliability, and 
in order to eliminate the need for 
elaborate docks, the gear had to in
corporate a device to lower the fuse
lage close to the ground-this is re
ferred to as a kneeling capability. It 
was considered that the C-5 would 
have to land in high cross-wind con
ditions, so it was required that the 
gear be able to rotate left and right 
of neutral to permit such landings. 
In this case, the landing gear travels 
straight down the runway while the 
fuselage remains vectored into wind 

SOFTWARE AGE 
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tnputer Aided Design 

~ SA Main Landing Gear 

by as much as 20 degrees to the run
way centerline. 

Lockheed guaranteed these capa
bilities as a part of the contract, and 
also guaranteed the airplane weight. 
So despite the fact that the landing 
gear had to incorporate far more 
features than any previous gear, it 
also had to have minimum weight
a combination which provided an 
unparalleled engineering challenge 
to the designers of the C-5. 

Parametric Study 

In determining an optimum C-5 
airlifter configuration, th~ee gross 
weight variants were considered by 
Lockheed-Georgia for early sub
optimization of the landing gear. 
These variants had gross weights of 
550,000, 650,000 and 750,000 pounds 
respectively. A parametric study was 
conducted to define the optimal 
landing gear for any of these con
figurations. Study results were fed 
back and became part of an over-all 
design and size determination 
analysis. 

During the course of the study, 
some 660 individual main landing 
gear configurations were evaluated 
for each of the three gross weights 
under consideration. These configu
rations included three different types 
of installation and six different bogie 
shapes. Figure I shows the installa
tion types-wing-mounted, under-

OCTOBER, 1968 

floor-mounted, and side fuselage
mounted gears. The wing-mounted 
gear transmits loads directly into the 
wing structure, permitting a simpler 
and more efficient fuselage structural 
design. Under some circumstances, 
suitably-faired wing pods may en
hance aerodynamic characteristics of 
the wing by improving over-all cross 
section area distribution. 

The underfloor mounting permits 
a minimum number of wheels in 
tandem and may obviate the need 
for main gear steering, resulting in a 
simpler and more reliable design. 

The side fuselage-mounted gear 
has the advantage of simpler pod 
fairings and gear door installation in 
addition to having less effect on un
derfloor structural design. 

The six bogie types are shown in 
Figure 2. They all have advantages 
and disadvantages in specific appli
cations. For instance, Type 3 proved 
to be the most suitable for the un
derfloor gear, while Type 5 was the 
best for a side fuselage mounting. A 
wing-mounted gear would probably 

· analysis prim; to initiation of landing 
gear design. A matrix of pod fairing 
shapes was established and, from 
this, wetted areas were established 
for each gear variant being consid
ered. Thus, for any given bogie con
figuration, the wetted area changed 
whenever a tire size was changed
unless the tire was so small that it 
was housed entirely within the natu
ral contour of the fuselage. Weight 
calculations for each landing gear 
design, along with pod and flota
tion data were fed into a digital 
computer. 

Each landing gear variant was ap
propriately coded for easy identifica
tion. An A-4-16 gear for instance 
would be wing-mounted (type A), 
having a type 4 bogie, and a total of 
16 main gear wheels per airplane
thus, it would have one of these 
8-wheel bogies on eaoh wing. 

The computer output showed the 
flotation of each landing gear as well 
as various weight parameters such 

take advantage of the smaller tire , ' 
sizes afforded by Type 4. ( 

A typical landing gear may weigh 
some four per cent of aircraft gross 
weight. For a 750,000 pound air-
craft, the general weight category of 
the C-5, this amounts to 30,000 1 

pounds. An essential goal of the 
parametric study was to attempt to 
reduce total landing gear weight to 
the lowest possible value. The study 
flow and considerations involved are 
charted in Figure 3. 

Tire data, footprint data, and tire 
spacing charts were prepared for 



OPPORTUNITIES for 

PROJECT LEADERS 
& SYSTEMS ANALYSTS 

with Banking, Financial Securities 
and/ or Brokerage Experience 

If you are one of the relatively few (as yet) individuals who com
bine a knowledge of brokerage operations with systems analysis, 
we invite you to participate in the development of an entirely new 
computerized "Back Office" Brokerage Information System. 

We require -specialists with at least 2 years' experience in sys
tems design. Articulate innovators with working knowledge of 
Margins, Cashiers and Accounting areas will expand our Back 
Office operations into a dynamic automated facility utilizing 3rd 
generation computer systems. Working closely with various oper
ations units to determine management information requirements, 
you'll be re-sponsible for systems feasibility studies, information 
requirement analysis, complete documentation for your systems 
designs, and the training of -supervisory and production person
nel involved in supporting the·se systems. 

These are EXCELLENT career positions to challenge your full poten
tial with a major Wall Street brokerage firm. In addition to the 
EXCELLENT salaries, fringe benefits, and tuition refund from a 
highly -successful investment firm, experienced Line Managers, 
Supervisors and Area Leaders will enjoy working with a Manage
ment which welcomes your creative ideas and lets you realize 
their implementation. 

Send resume with salary requirements, in strict confidence, to: 
Mr. F. BOWEN, Dept. SA-1068, Box No. 58, Bowling Green 
Station, New York City 10004. 

fll~ FRANCIS I. duPONT & CO. 
Your investment success is our business 

OVER 110 OFFICES IN THE U.S. , CANADA AND ABROAD. MEMBERS N.Y. 
STOCK EXCHANGE, PRINCIPAL SECURITY AND COMMODITY EXCHANGES. 
ADMINISTRATIVE OFFICES : ONE WALL STREET, N.Y. TEL : 212-344-2000 

An Equal Opportunity Employer 

as landing gear weight, fuselage or 
wing weight change, and effect on 
take-off gross weight. This output 
was put through a sorting process 
which listed all gears in order of 
flotation, weight, and weight/flota
tion. The best of 2600 landing gear 
variants were selected from this as
sortment for each gross weight de
sign. A second screening further 
evaluated kneeling capability, prac
ticability, and rough field capability 
to produce a final listing for selec
tion of the optimal main landing 
gear for the C-5. 

The nose landing gear was omitted 
from this study. It was obvious at 
the outset that this would be fairly 
conventional, and its only effect 
would be to modify the flotation 
values. After the main gear had been 
selected, the nose gear flotation ef
fect was calculated for that particu
lar gear. 

Tires 

Tires must have adequate static 
load rating, minimum size for stow
age, maximum contact area for flota
tion, minimum weight, a wheel 
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CONFIGURATION B 

UNDERFLOOR MOUNTING 

CONFIGURATION C 

SIDE FUSELAGE MOUNTING 

Fig. 1. Installation Types 

diameter consistent with brake re
quirements, and a section height 
large enough to "swallow" the 
bumps on the airfield. 

It is evident that an incompatibil
ity exists between these factors. A 
smaller tire is better for minimum 
stowage space, and minimum 
weight. A large tire is better for con
tact area, load capacity and, as it 
usually has a larger wheel, it is then 
better for brake installation. For 
maximum bump capability a large 
tire on a small wheel is best. 

The ultimate tire selection is one 
of the most important factors in 
choosing an optimum landing gear. 
Consequently, 27 tires, all having 

Fig. 2. Bogie Types 

O:Qn:l):lJ TYPE I 
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SOFTWARE PROFESSIONALS 

1 
Wl'll ~llllNI I 

f11r11r~1 
WITH rlll~IMI 

We have plenty of solutions. What we they'll be creating more worth than prob
need are problems ... and people who are lems, even though they're still creating 
good at thinking them up. problems. 

We're lucky to have some of the most 
outstanding software people in the coun
try out here in Sunnyvale, California. And 
we need the best. Because our assign
ment is the total information system seg
ment of orbiting satellite systems. In
cludes planning, commanding, data man
agement and post flight analysis. We not 
only design information systems to fill 
present needs, but anticipate and project 
information system segments of space 
systems that will most likely be needed 
in 1970 or '75. 

It should come as no surprise to learn we 
have more operational software develop
ment and more operating on-orbit experi
ence in complex spacecraft than anyone 
in America. 

Now, since most people are trained as 
problem-solvers, the people we hire. will 
be quite extraordinary. In a way, we're 
as~ing for trouble. That is, we're asking 
for people who habitually create more 
problems than they're worth .•• to most 
other companies. 

What we'll do when we find them is make 
their problems worth more. With us, 
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Get it? 

If you do, you may have real problems. 
The kind we're looking for. 

If you're one of the professionals with a 
degree in EE, Physics or Math and have 
2-1 O years applicable experience, see if 
you can create problems for us in any of 
the following areas: 

MATH SPECIALISTS-COMPUTER APPLI· 
CATIONS Provide detail design, devel
opment, maintenance, modification and 
improvements for command and control, 
event and data evaluation computer pro
grams for use on assigned satellite proj
ects. 

PROGRAMMERS Coordinate with systems 
engineers, ops analysis engineers, and 
users and/or the customer to determine 
basic requirements for computer program 
development and modification. Docu
ment, design, flow chart, code, check-out 
and validate computer programs. 

ANALYSIS ENGINEERS-COMMAND AND 
CONTROL Provide technical coordina
tion to assure compatibility of computer 
software programs and data base for op-

erational vehicles and on-orbit opera
tional support for the hardware/software 
interface areas. Background in analysis 
and operation of airborne systems and 
sub-systems with emphasis on digital 
command and telemetry systems. Knowl
edge of computers, associated software. 
An understanding of software logic and 
Jovial language required. 

SPECIALISTS -VALIDATION AND TEST 
Establish test procedures, at the sys
tem, sub-system, and module level from 
preliminary and final design specifica
tions of software programs. Conduct ex
tensive validation tests to ensure com
patibility with all developed programs. 

Please send details of your educational 
background and experience, including 
salary requirements, to Mr. I. Cutter, Gen· 
eral Electric Co., Space Systems, Room 
164-K, 1003 West Maude Ave., Sunny· 
vale, California 94088. 

Command & Information Systems 
Operations 
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adequate load rating, were consid
ered in the parametric study. 

As indicated in Figure 4, an ap
proximate logarithmic increase in 
flotation is achieved with a reduc
tion in tire load, a coverage being 
defined as a sufficient number of 
passes to completely cover the run
way traffic lane one time with adja
cent tire tracks. 

Tire load can be decreased by in
creasing the number of wheels. The 
greater the number of wheels, how
ever, the more difficult it is to avoid 

Fig. 3. Method for Flotation Evaluation 

wheels tracking one behind the 
other, thereby limiting load distribu
tion over the terrain. Besides degra-

dations in reliability, maintainability, 
cost, weight and stowage capabili
ties, increasing the number of wheels 
requires a larger pod fairing, adding 
to the aircraft drag. Keeping these 
factors in mind, main landing gears 
with 8, 12, 16, 18, 24 and 32 wheels 
were considered as configurations 
during the course of the study. 

Measured contact areas applicable 
to 35 per cent tire deflection were 
used as study criteria. No attempt 
was made to evaluate pressures 
needed to withstand operational 
loading conditions for each tire size. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-- Th~ would have involved checking 
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Fig. 4. Flotation vs.. Tire Load and Pressure 

bogie configurations, with and with
out flat tires, for standard and sub
standard airfields, and under all 
loading conditions such as braked 
turn, steady turn and 2g taxi opera
tion. For the purposes of the study, 
there was very little to be gained 
from making such calculations. 

Figure 5 shows the tire footprint 
data used in the analysis. The col
umns show some of the parameters 
used in calculating flotation. At that 
time, the flotation criteria indicated 
that there would be no interaction 
between tires spaced 4R or more 
apart, where R is the radius of the 
circle equivalent to the contact area. 
A column is provided, therefore, to 
show the minimum tire spacing for 
optimum flotation. 

Tire Spacing 

Among all the various bo gie con
figurations, there were cases where 
4R tire spacing could not be used, 
and there were other cases, such as 
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L 



I ~ 

1> 

Systems Programmers and Systems 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 qualify 
for a job with IBM, you can be sure 
you'll get to use them. 

Immediate openings 
We have immediate openings in 
these areas of data control: 

SYSTEMS PROGRAMMING-You 
could work close to the system, 
very much into its own particular 
nuances and idiosyncrasies, and 
adapt programs to maximize the 
data processing potential of the 
computer. Or write entirely new 
programs to link the actual prob
lem to its solution. 

Or you could develop symbolic 
languages for both commercial and 

scientific use, and concern yourself 
with computer performance, ser
viceability, systems analysis, com
ponent evaluation, and the develop
ment of diagnostic programs. 

SYSTEMS ANALYSIS- Because 
you'reclosetotheproblem,itsthorns 
and its kinks, your job is creating 
an overall data processing strategy 
that solves it. The problem itself 
could be just about anything: pay
roll, inventory control, process con
trol, long-range financial forecasts
to name a few. 

A Bachelor's degree and one 
year's experience are required for 
the above positions. 

Grow with IBM 
Today's major growth industry is 
information handling and control. 
And IBM is a leader in that field. As 

a result, the professional challenges 
at IBM are more demanding, more 
sophisticated than ever. Our job is 
to help our customers solve their 
information-handling problems. 
And IBM people are at work help
ing them solve a myriad of prob
lems from diagnosing a strange dis
ease to urban redevelopment. 

So if you're a problem-solver who 
wan ts a personal sense of achieve
ment and recognition for your hard 
work in an exciting growth com
pany, consider IBM. 

Write us now 
Jerry Hinkley is the man to talk to. 
Write to him at IBM Corp., Dept. 
BK1039, 24th Floor, 425 Park Ave., 
New York, N.Y. 10022. 

An Equal Opportunity Employer 
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6 . 84 10.59 17,66 27 . 36 90.59 

8 . 04 12 . 45 20 . 76 32 . 16 92.45 
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Fig. 5. Tire Footprint Data 
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four tires side-by-side on one axle, 
where it was of interest to learn the 
effect of close tire spacing. An em
pirical formula was developed to 
ascertain minimum spacing when 
two tires are mounted on one wheel, 
as with the B-58 Hustler, or with 
wheels very close together. This 
showed: 

Where: 
Smin = 0.40 (2Ht +Wt+ Wr) 
Sm1n = Minimum tire spacing 

Ht = Tire section height 
Wt= Tire section width 
Wr =Width between wheel 

flanges. 

Results of this formula were tabu
lated for various tire types and sizes 
with two tires on one wheel, and for 
a bogie beam located between 
wheels. Figure 6 shows the tabula
tion for two tires on one wheel. 

Computer Data 
Charts were prepared for each of 

the permutations of the 660 con
figurations investigated. In order to 
develop these charts, the flotation 
was calculated for each case, the 
weight of the gear was evaluated, 
and pod and drag effects were de
termined. Then, for each configura
tion, tire size and gross weight, the 
following data was supplied to the 
computer: 

Structure weight (pod + airframe 
structure effect) 

Landing gear weight. 
Wetted area increase due to pod 

(S) 
Flotation 
Factor K1-see below 
Factor K2-see below 

t WTj (2 Tire• on l 'M>eel) 

,m- ·• HT • 

L_ . ' 
.. 
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Fig. 6. Tire Spacing 

In the aerodynamic evaluation of 
the pods, it was recognized that each 
pod would have different drag char
acteristics, and by holding a con
stant payload-range capability for 
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OPERATIONS SCHEDULER 

Mattel's continued dynamic growth pattern ... 
$200,000,000 in sales expected this year ... has 
created openings at all levels within our Manage
ment Information Services Department utilizing 
IBM-360 supported by the full operating system. 

... your 
career? 

The "career debugging" exper
tise of MANAGEMENT SCIEN
TISTS is a mustl Our consul
tants examine your short and 
long range potential, diagnose 
your problems, and help you 
formulate a realistic career 
strategy that can be imple
mented. 

Computing is everywhere. It 
follows that you need to know 
WHERE the action is-WHERE 
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each airplane weight, the pod drag 
can be interpreted as a change in 
take-off gross weight. In other words, 
a high drag pod will necessitate ad
ditional fuel to meet that payload
range capability, and this additional 
fuel is reflected in increased take-off 
weight. Thus Ki is a factor predi
cated upon statistical and wind tun
nel data, differing for each weight 
and pod type considered. The value 
of Ki for a side fuselage-mounted 
gear varied from 10.8 for a 550,000 
pound airplane to 16.9 for a 750,000 
pound airplane, and the change in 
take-off weight due to pod drag was 
given by 

6 TOGW = Ki X Sw 

where Sw is the difference between 
the pod wetted area and the wetted 
area of the fuselage or wing covered 
by that pod. 

Factor K2 reflects the effect of in
cremental weight changes on take
off gross weight at a constant wing 
loading and thrust loading. Thus, in
creasing the diameter of a tire in
creases the weight of the gear, and 
this results in an airplane weight 
increase of K2 W, where W is the 
structure weight plus gear weight. 

The value of K2 did not change 
with landing gear type, and varied 
from 3.0 for 550,000 pound airplanes 
to 3.9 for 750,000 pound airplanes. 

Thus, the weight effect was rec
ognized in total by the following 
equation: 

6 TOGW·= (Ki X Sw) + (K2 XW) 

For wing-mounted gears this 
equation was further extended to in
clude the effects of flap span 
reduction. 

Flotation data was calculated for 
both optimum and minimum tire 
spacing for each configuration being 
considered, and the methods used 
are given in AFSCM 80-1-Hand
book of Instructions for Aircraft 
Designers. 

Inftight Tire Deflation 

The computer analysis also 
showed the effects of using inflight 
tire deflation. This is a system which 
deflates the tires in flight such that 
the tires are at their optimum deflec
tion at landing, just as they were at 
take-off. Take-off tire pressure is 
predicated upon take-off weight. 
During flight, weight is reduced due 
to fuel usage, and when the airplane 
lands its required tire pressure may 

OCTOBER, 1968 

well be considerably less than it was 
at take-off. Flotation is improved 
whenever tire pressure is reduced, 
and the inflight tire deflation system 
provides this reduction. However, 
any additional system has a cost, 
weight, maintainability and reliabil
ity impact, so the merits of such a 
system were evaluated as part of this 
study. 

Computer Analysis 

One set of charts was prepared 
showing all the data pertaining to 

each specific landing gear configura
tion. For instance, under the heading 
of a C-4-24 gear-a side fuselage
mounted gear with a type 4 bogie 
and 24 main gear wheels per aircraft 
-the chart showed the flotation and 
weight effect for each of the 17 pos
sible tire sizes, with and without in
flight tire deflation, at optimum and 
minimum tire spacing for each of 
the three gross weights considered. 

Computer data then sorted out all 
the gears so that one sheet showed 
them in order of weight, one sheet 
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173 NEWBURY STREET BOSTON, MASSACHUSETTS 02116· 
1617) 262-1900 
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Fig. 7. Underflows Landing Gear 

showed them in order of flotation, 
and a third sheet showed them in or
der of flotation per pound of weight. 
Thus, one gear may have indicated 
that it had extremely high flotation, 
but unless its weight was compat
ible, it would not necessarily be a 
choice gear. 

An operational analysis had been 
conducted concurrently with the 
parametric study which showed the 
flotation that the airplane should 
have for each gross weight. For in
stance, it was shown that a 550,000 
pound airplane would have to have 
far better flotation than the 750,000 
pound airplane, as more of the 
"light" airplanes would be required 
to land at a given field in order to 
land a specific total load. The pre
cise flotation values were determined 
by mission analysis, and these 
showed which landing gears were 
best suited for the particular air
planes. 

For each airplane weight a graph 
was plotted which showed how all 
the "best" gears related to each other 
in terms of airplane gross weight 
and flotation. Knowing what the 
flotation value should be for that 
weight, it was then possible to se
lect the best main landing gears for 
each of the three gross weights. In 
the graphical analysis there were 
184 chosen gears, and from this 28 
were chosen for final screening. 

Landing Gear Selection 
The final selection did not involve 

any computer operation. It was, 
rather, a logic analysis. The initial 
studies had shown that the airplane 
should have a kneeling capability to 
lower the cargo floor such that the 
lower fuselage was very close to the 
ground. If any of the selected gears 
were not capable of providing this 
capability then they were eliminated. 
For instance, an underfloor gear with 

large 56 x 16 size tires would not be 
able to provide this feature because 
of the large tire diameter situated 
between the cargo floor and the 
ground. 

Various aspects of practicability 
were then considered, and if a par
ticular arrangement did not appear 
too practical it was eliminated. A 
typical case would be four large 
tires side-by-side at optimum spac
ing. Such a design would lead to se
vere axle design and braking 
problems. 

Fig. 8. Selected Main Landing Gear 

The tires of the select gears were 
then evaluated for bump capability, 
and at that time a six-inch bump 
height was used as the criteria. To 
"swallow" such a bump, the tire had 
to have six inches between its nor
mal loaded radius and its flat tire 
radius. If such a capability was not 
available then that gear was rejected. 

Any of the remaining gear con
figurations having a high weight-to
flotation ratio were eliminated, and 
this left nine gears for final evalua
tion. 

Part Time Programmers/Analysts with COBOL 
experience in such areas as management 
information systems, inventory control, 
accounting, personnel, or general manufac
turing or information retrieval applications . 
Degree not necessary. All work will be corre
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rates. Send brief resume to Box 51, Software 
Age, 1020 Church St., Evanston, Ill. 60201. 
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A maintenance, reliability and cost 
analysis was made on these gears, 
and from this two configurations 
emerged as the most suitable main 
landing gears for the C-5. They 
were the present twin tricycle ar
rangement, using a Type 5 bogie 
mounted on the side of the fuselage, 
and an underfloor arrangement using 
a type 3 bogie and having 24 main 
gear wheels. 

The underfloor arrangement is 
shown in Figure 7. It was believed 
that main gear steering would not 
be required with such an arrange
ment. The retraction method was 
relatively simple in that the shock 
strut merely rotated fore and aft. In 
addition, the bogie was relatively 
light due to minimization of tor
sional loads. A comparison of the 
two competing designs revealed, 
however, that the underfloor
mounted gear incurred extremely 
severe door problems and had less 
flotation than the finally-selected 
side-fuselage-mounted design. 

Finally-Selected Main 
Landing Gear 

A diagram of the finally-selected 
six-wheel bogie and tire arrange
ment is presented in Figure 8. Other 
details of the gear can be seen in 
Figure 9. The mechanism required 
for crosswind positioning is located 
at the top of the gear. It rotates the 
bogie up to 20 degrees left and right 
of neutral depending upon the mag
nitude of the crosswind during 
landing. 

The kneeling system is shown in 
Figure 10. The main gear is sus
pended from the fuselage main 
frames at two trunnion points. These 
two trunnions are part of a large 
aluminum alloy yoke forging. The 
shock strut is free to slide up and 
down through a hole in the center 
of the forging. The top of the shock 
strut terminates in a T-shaped cross
head. Ballscrews are suspended from 
the crosshead and pass through 
ballnuts housed inside the yoke. By 
rotating the ballnuts, the crosshead 
is separated from the yoke and the 
yoke slides downward around the 
shock strut until it bottoms out on 
the bogie beam. 

A chain drive connected to an air 
motor, powered by engine bleed air 
drives the ballnuts within the yoke. 
The system can be braked to a stop 
at any point of travel desired. 
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Fig. 10. Kneeling System 

To retract the landing gear, a 
rotation cylinder on the top of the 
crosshead rotates the strut and bogie 
through 90 degrees so that the 
forward wheels are facing the air
craft centerline. The landing gear is 
then swung about its trunnion points 
until it reaches its retracted posi
tion beneath the cargo floor. 

The shock strut is a unique 
double-acting design in which there 
are two chambers instead of one. 
As shown in Figure 11, it has a pri
mary chamber which acts in the 
same way as a conventional shock 
strut. But at the base of that cham
ber there is a secondary piston 
which floats at the top of an air
charged secondary chamber. This 
chamber is preloaded by compressed 
air in excess of maximum static 
requirements, and when the land
ing gear encounters airfield rough
ness this secondary chamber acts in 
the same way as a hydraulic surge 
damper, absorbing unsprung mass 
momentum and attenuating peak 
loads. In this way the loads which 
would be transmitted to the air
frame structure are greatly reduced. 

At the base of the shock strut
where it attaches to the bogie
there is a universal joint. This per
mits the bogie to rotate in any plane 
as it traverses roughness, ensuring 
that all three wheel pairs of that 
bogie are always in contact with 
the ground for optimum load dis
tribution. 

In summary, the C-5 landing gear 
has undergone a long and rigorous 
development. With its 24 main gear 
wheels, arranged in an optimum 
pattern, it can operate at maximum 
gross weight on the same runways 
as present-day jets which are less 
than half the weight of the C-5. At 
a reduced weight it can make more 
than a hundred landings and take
offs from a bare soil field. With close 
attention having been paid to de
tail design it is predicted that it 
will meet its stringent maintainabil
ity guarantees, and this, together 
with its kneeling system, will mini
mize the amount of equipment re
quired to support the airplane at 
remote bases. One interesting fea
ture of the kneeling system is that 
it is possible to kneel individual 
main gears. In this case, instead of 
the fuselage being lowered, one 
gear is raised, with the other three 
gears supporting the airplane. This 
obviates the necessity for jacking to 
accomplish routine landing gear 
maintenance-a feature which paid 
off during taxi tests when a tire 
blew. The affected gear was raised 
clear of the ground and the airplane 
taxied back to the hangar for a tire 
change. It is also of interest to re
port that the test pilots have found 
the airplane extremely easy to 
handle on the ground, despite its 
tremendous size and its 24 main 
gear wheels. One indication of this 
is the fact that it has turned 180 
degrees in 112 feet width of run
way-well within its guarantee. • 

Fig. 11 . Dougie-Acting Shock Strut 
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Scheduling and Allocating 
-IN A COMMUNICATION ENVIRONMENT-

• The primary purpose of systems 
programming has always been to 
provide general programs which 
can be used by many users, to avoid 
having everyone code the same 
routines. It is still an important pur
pose. Today, however, there is an 
additional, more pressing reason for 
system programs: to guide the user 
in fully utilizing all of the system's 
resources-both software and hard
ware-at his disposal. Guidance can 
be provided through the structure 
of the language and the allocation 
of resources. 

Allocation of resources includes 
scheduling, which in a priority sys
tem occurs at the time a priority is 
established. Scheduling must not be 
confused with dispatching, which 
is a simple queue-management func
tion. Scheduling includes: what gets 
on the dispatcher's queue, how it 
gets on the queue, when it gets on 
the queue, and where it goes into the 
queue. 

Allocation may be static or dy
namic. Static allocation is predeter
mined and fixed by the application 
program for a specific application. 
There is no allocation manager to 
assign resources. Dynamic alloca
tion occurs when resources alloca
tions-including CPU time-are 
made or changed during program 
execution. 

This "rate of change" is an impor
tant determinant of the efficiency 
of a program and varies widely from 
program to program. In most pro
gramming, resources are not op
timally shared because of the ineffi
ciency of the sharing mechanism. A 
resource might not be available 
when needed, or it might be made 
available when a program is unable 
to use it. Phyical resource alloca-
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tion may be performed once per 
IPL, or assignments may pass alter 
nately between a job control pro
gram and successive jobs. Assign
ments may be made once per job 
step, or physical resources may be 
assigned to a region during job-step 
initialization, which then can be 
passer from one task to another in 
a hierarchy of tasks in that region. 
The more resources existing in a 
system, the greater the need for an 
allocation mechanism that allows a 
high rate of change in assignment 
while imposing a minimum amount 
of overhead. 

A mechanism has been designed, 
as part of the Queued Telecommu
nications Access Method ( QTAM ), 
which allows a high rate of change 
of resource allocation, and an exter
nal language which can be mod
ified by the user. (This is an IBM 
Type I Program, available in Oper
ating System/ 360 and Disk Oper
ating System/360.) The language 
is structured from several types of 
delimited macros. The user is shown 
what types are to be used in which 
construction of his program-guid
ing him in the construction of his 
program. These facilities aid the 
user to achieve maximum utilization 
of his total system's resources. Al
though QT AM was developed for 
scheduling and allocating of com
munication systems, its principles 
are applicable to any control pro
gram. However, it was designed 
with the special reqtJ.irements of a 
Tele-processing environment in 
mind. 

The Tele-Processing Environment 

Tele-processing-data communica
tion-1/0 is not generically differ
ent from tape or disk I/ 0; its dif-

ferences are in degree rather than 
in kind. The need for dynamic allo
cation with a high rate of change 
results from the peculiarities of a 
Tele-processing environment. 
Among these are: 

Slower Data Rate-The transmis
tion rate for the IBM 1050 Data 
Communications System, for ex
ample, is just under 15 characters 
per second. At this rate, it becomes 
intolerable to tie up a full record 
area for the entire time it takes to 
read a complete message. A 400-
character record will require more 
than 26 seconds to read in after the 
first character has been received. If 
only half of the space were made 
available for only half of the time, 
over 5,000 200-character records 
conceivably could be read and proc
essed from our fastest tape drives. 

Greater Number of 1/0 Channels 
-A 100-line system is not consid
ered impossible in a Tele-processing 
environment. A 100-line system with 
an average of five terminals on a 
line and five I/ 0 components per 
terminal would amount to an ad
mittedly quite large system of 2,500 
1/0 devices. Exceptional, perhaps, 
but not impossible. 

Higher Error Rate-Error rates of 
only one in several million charac
ters are achievable with tapes or 
disks. However, because of the long 
transmission lines, etc., one transmis
sion error in 5,000 characters may 
be considered quite acceptable in 
some Tele-processing applications. 
Further, these are usually more 
critical than in telephone and tele
type transmissions where the mean
ing in context often neutralizes 
errors. 

More Device Control Considera
tions-A Start I/O for a Tele-

SOFTWARE AGE 

i.l . 

L 

.~ J 
y _ 



Collins' computer development 
program is still growing 
... and Collins programmers are 
growing with it. 

• Computer systems designed and manufac
tured by Collins handle data for airlines, 
railroads, and many other industrial and 
military organizations around the world. 

• Collins computers handle hundreds of 
thousands of messages daily for airlines 
alone. 

• Collins pioneered many of the concepts 
now widely applied in computer technology. 

• Collins is bringing digital computation and 
control techniques to the field of avionics (for 
navigation, collision avoidance, and airborne 
integrated data systems). 

• Collins leads the industry in combining 
communication, computation and control 
functions for single, integrated systems. 

• Collins brings digital control to earth 
stations for satellite communication, and to 
high-power transmitter facilities for overseas 
broadcasts. 

• Collins, a computer-oriented company, 
applies the most advanced digital techniques 
to its total operation. 

• Collins programmers find assignments 
challenging their ingenuity, and responsibili
ties reflecting the programmer's importance 
to Collins' growth. 

Openings exist for qualified individuals (degree in one of the physical sciences plus experience) 
at all 3 major Collins facilities: Dallas, Texas; Cedar Rapids, Iowa, and Newport Beach, Cali
fornia. Assignments will be in the following areas: 

• ADVANCED SYSTEMS 
PROGRAMMING 

These assignments at Collins will involve 
creative design work in the area of advanced 
computer hardware/ software systems. 

• SOFTWARE PROGRAMMING 
Openings for software programmers to par
ticipate in developing advanced software 
systems including compilers, assemblers, 
interpreters and simulators. 

• REAL TIME PROGRAMMING 
Assignments for these positions will be on 
existing large scale systems and will involve 
communication and message switching 
operations. 

• DIAGNOSTIC PROGRAMMING 
These positions will require the design, 
writing and documentation- of hardware 
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diagnostic programs to perform factory check
out and field maintenance of digital hardware 
and systems. 

• DIRECT DIGITAL CONTROL 
PROGRAMMING 

Duties will involve work on computer con
trolled factory machines and numerical con
trolled devices and process control. 

If you're interested in Collins, contact Mr. 
Ben E. Jeffries, Corporate Manager of Profes
sional Employment, Collins Radio Company, 
Dallas, Texas 75207. 

an equal opportunity employer 

~ 
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FOR 
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Experienced Programmers and 
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N. J. (609) 667-4488 
Philo. (215) 922-3993 
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Systems Project 
Supervisors 

Leesona Corp. is rapidly moving ahead in 
the automated textile machinery industry. 
Advance your career with us. 

Select and lead a team of programmer
analysts from problem definition through 
systems development to full installation of 
systems. Train team members in up - to -
date aspects of systems development, com
puter operations and th"' 11•P. of t;'h 0 newest 
techniques and languages in p.-ogramming. 

Bachelor's degree and 3 to 5 years dem._ 
onstrated ability in complex systems de
velopment required. 

Leesona employees enjoy liberal benefits 
and work in a modem facility which is 
easily accessible from surrounding com
munities . The area offers fine schools, uni
versities and recre ational facilities. 

For immediate consideration forward 
your resume including experience and 
salary requirements to 

W. S. McGarry, Jr. 
Manager, Professional Placement 

LEESONA CORPORATION 

Warwick Rhode Island 02887 

An equal opportunity employer 
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processing operation addresses only 
as far as the line adapter on a con
trol unit. Many steps must be taken 
beyond that to operate the actual 
device at a desired terminal station. 
Polling and addressing, reading and 
writing responses, asking and an
swering "Who are You' s" -all of 
these functions greatly extend the 
time and complicate the process of 
transmitting and rece1vmg data. 
Many telecommunications devices 
were never intended to be attached 
to a computer; it is up to the sys
tems program to make up the 
difference. 

More Man/Machine Interface 
Considerations-A new set of prob-

lems arises when the I/O device is 
actually being operated by a human. 
The program must be able to carry 
on a conversation and appear intel
ligent while doing it. Meanwhile, 
the man on the line is keying in 
data, making mistakes (some of 
which he recognizes) , asking to can
cel in the middle of a transaction on 
which processing has already be
gun, asking for something to be re
peated that he lost because he was 
out of paper, and becoming irritated 
when the program hesitates in order 
to handle a higher-priority situation. 

Highly-Variable Data Structure 
and Volume-Tele-processing I/O is 
normally not done at the request of 
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a processing program; on the con
trary, the program is usually exe
cuted at the request of the I/O. A 
read to a line is simply an invitation 
to whatever is out there to begin 
sending. When the start I/O is 
given, the program may not know 
whether there is anything to be 
read, how much is to be read, or 
the content or format of the data. 
In normal data processing, 80-char
acter (card-size) blocks are often 
used. Tele-processing blocks may 
vary from eight to 32,000 characters. 
Also, instead of three or four types 
of data, as many as 50-80 may be 
received for processing. 

It is the cumulative effect of all 
these factors which complicates the 
programming in a communications 
environment. The most important 
factors are the variable structure of 
the data and the greater number of 
I/O channels. The variable length 
of messages makes core allocation 
more complex. Sometimes, blocks 
must be divided between core and 
tape or disk. The large number of 
types of data encountered in Tele
processing requires as many differ
ent types of programs. 

A large number of resources to be 
serviced, and a relatively small 
number of other resources with 
which to service them, makes it 
necessary for all resources to be 
shared. The solution is to break up 
the resources into the smallest prac
tical resource units, and to dynam
ically allocate them as needed to 
the smallest practical work unit. 

In order to achieve efficient move
ment of resources through the 
QTAM system, subtasks were 
created. A subtask controls the ma
nipulation of a resource. Optimally, 
a subtask should require only a 
single resource in order to perform 
the unit of work for which it was 
created. A subtask waits for a re
source, operates upon it, and passes 
it to the next subtask. Thus, the mul
tiplication of resources strongly 
affects the tasking concept. 

Programming Aids 

The Queued Telecommunications 
Access Method provides many aids 
to the construction of a Tele-proc
essing system: addressing, polling, 
dialing, answering, sending, receiv
ing, buffering, routing, queuing, 
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. CONTINENTAL CAN'S VITAL EMPAC 
~oGRAM NEEDS QUALIFIED SYSTEMS G~OUP.~N~LYSTS 

P ~5TERDA Y. Continental Can enjoys a leadership ~os1t1on in pack
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error detection and correction, 
header analysis and synthesis, log
ging, translation, etc. Here, how
ever, we are primarily interested in 
the way in which these facilities are 
offered to guide the user in con
structing a more efficient system. 

Branch from OTAM 
implementation subtask 

Waiting 

Disk Operating System 
Supervisory Coll 
Interrupt Handler 

System Supervisory 
Coll from OTAM 
problem program 

Initialize Program 
lnfonnotion Block and 
select System 
Supervisory Coll 
routine 

QTAM is much more than an ac
cess method. The user first must 
construct a complete· message-con
trol program. Once this is done, he 
can proceed to write any number 
of message-processing programs, 
using the simple OPEN, GET, PUT, 
and CLOSE macro instructions as 
with any other access method. The 
message-control program is con
structed through the use of environ
mental and procedural macro in
structions. The process of using 
these macro instructions is more like 
using a high-level compiler lan
guage than using typical macro 
definitions. It is an extremely flex
ible language, including the possi
bility, but seldom the necessity, of 
direct assembler code. At the same 
time, it is structured in such a way 
as to lead the user step-by-step 
through the entire process. 
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Remove ECB from top 
ofRecdyO;ind 
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QCB 

QOISPATCH I 
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I 
I 
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I 
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I ~~~;n~NTRY 
I 
I 
I Remove STCB from 

presentchoin 

~EUE- -r-1 
llNSERTION 

I Subrou~tin_•-~--~ 

I 

I I 
I 

The message-control program is 
really a generalized switching pro
gram: messages are switched from 
one communications line to another 
or from a line to a processing pro
gram; they are switched from one 
processing program to another, or 
from a program to a communica
tions line. The operation of this 
message-control program is com
pletely asynchronous to that of the 
processing programs. It continuously 
monitors the network, reading mes
sages as they appear and writing 
them in disk queues. Output mes-

~ ToOOispatch I 
EXIT SELECTION I - - - - - EXIT - 1 - - - - - - - I 
Subroutine INTERFACE I 
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sages are taken from disk queues 
and sent out on the lines as the lines 
become available. Message-process
ing programs are loaded as neces
sary and transfer messages from 
and to disk (through message con
trol). 

Message control is run in the 
highest-priority partition; the mes
sage-processing program (or pro
grams) in lower priority. The user 
is aware only of this relatively 
straightforward, 2-program struc
ture. In order to understand the 
priority structure of QTAM, how
ever, it is necessary to step outside 
of the operating system framework 
and look at QT AM as an inde
pendent, multi-tasking control pro
gram. 

Resource Allocation 

QT AM resource allocation is con
trolled by a set of routines executed 
as part of the operating system 
supervisors. These allocate resources 
and dispatch subtasks. 

All resources (lines, buffers, and 
buffer-request blocks) are repre
sented by Resource Element Con
trol Blocks in core. A Resource Ele
ment Control Block can represent 
one type of element at one time, an
other at a different time. For ex
ample, an empty buff er assigned to 
receive a message is an entirely dif
ferent type of resource than that 
same buffer later when it contains 
a message segment and is waiting to 
be written on disk. 

All programs are organized into 
subtasks, each of which is repre
sented by a Subtask Control Block. 
Most of the subtasks are perma
nently defined. For the most part, 
these are the functions involved in 
the actual control of the lines and 
the disk queues, and they are exe
cuted in supervisor state, disabled 
to interruptions. In addition to these, 
there are the problem-program sub
tasks created whenever the message
control program or one of the 
message-processing programs re
quests or passes a resource. 

The key to the allocation and 
scheduling mechanism of QTAM is 
the structure through which a re
source is allocated to a subtask
the Ready Queue. The nodes of the 
allocation and scheduling mechan
ism are Queue Control Blocks which 
queue both resources waiting to be 
operated upon and subtasks waiting 
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for a particular type of resource. 
There is a Queue Control Block for 
each type of resource in the system. 

Queue Control Blocks can be 
looked at as "nodes" of the system 
from two points of view, correspond
ing to the two different definitions 
of the word "node." First, each is a 
node in the sense of a knot which 
ties together two strings (a string 
of resource with a string of sub
tasks ) . It is also a node in the sense 
of a point where a moving process 
becomes still. As a resource is passed 
from one subtask to another (or, 
from another point of view, as a sub
task passes from one resource to 
another) it comes to a resting place 
on the Queue Control Block. If con
ditions in the system require it, re
sources and subtasks can be allowed 
to build up into queues chained to 
the Queue Control Block. 

When a subtask is finished with 
a resource, it posts or chains the re
source directly to the Ready Queue, 
in proper priority sequence. Thus, 
at any given moment, the Ready 
Queue consists of a chain of Queue 
Control Blocks and Resource Ele
ment Control Blocks arranged in a 
priority sequence. The position of 
all items on the Ready Queue is 
determined by the relative priorities 
of resource elements as they are 
passed to the queue. Generally 
speaking, the priority of a resource 
element is determined by the type 
of subtask to which it is being 
passed. 

When a subtask requires another 
resource, it issues a QUEUE WAIT 
on the proper Queue Control Block. 
If the resource is available, control 
is returned to the requesting sub
task immediately. If not, the Sub
task Control Block for this subtask 

Checkmate! 
If you would like to see a 
regular column on chess 
with a monthly problem 
and appropriate prizes for 
its solution, write: 

Feature Editor 

software age 
1020 Church Street 
Eyanston, Ill. 60201 

is chained to the Queue Control 
Block, control passes to the QTAM 
dispatcher, and the next item on the 
Ready Queue is examined. In those 
cases where more than one subtask 
may request the same resource, the 
Subtask Control Blocks may be 
chained to the Queue Control Blocks 
in priority sequence, as are the 
Resource Element Control Blocks. 

A subtask requests the resources 
it requires for its execution from 
the appropriate Queue Control 
Block, executes its function, and 
then passes the resource to the 
proper Queue Control Block for the 
next function to be performed. The 
rate at which a subtask acquires 
resources is based on the availabil
ity of the resources and the priority 
of the subtask itself. The availability 
of resources is optimized by allocat
ing only those resources required, 
and only when they are required. 

A more subtle, difficult to describe 
factor that enters into the QTAM 
allocation mechanism is the capabil
ity to decide the actual priority of a 
resource dynamically, depending on 
the current status of the system. For 
example, a buffer-request block 

TIME-SHARING REAL-TIME 

which is "asking" for a buffer for a 
line operation is normally of lower 
priority than a buffer-request block 
"asking" for a buffer for a disk 
operation. 

However, before posting a line 
buffer-request block to the Ready 
Queue, QT AM compares the length 
of the disk I/O request queue to 
the number of high-priority buffer 
requests. If there are more 1/ 0 re
quests than there are high-priority 
buffer requests, it is an indication 
that the priority of the line-buffer 
request can probably be raised with
out showing the disk operations. 

The effect of all this is to shift 
the importance of different functions 
in the system. The tendency is to 
increase efficiency by allowing the 
system to decide at the time a re
source becomes available how it is 
to be used. QTAM is self-regulating, 
allowing optimum resource utiliza
tion in a constantly-changing envi
ronment. 

Conclusfons 

The approach to allocation and 
scheduling described here, and dem
onstrated by the QT AM program, 
can perhaps be best put into per
spective by examining the extent of 
dynamic allocation achieved in cur
rent IBM System/ 360 systems. In 
the basic programming systems, all 
allocation is static within a given 
job. With D_isk Operating System 
and Operating System "Multi-Pro
gramming with Fixed Tasks," multi
jobbing, and allocation are static 
throughout a job step. Although 
these systems share processing time 
between the various jobs, this must 
not be confused with dynamic allo
cation. The assignment of relative 
priorities to these jobs (or rather 

DATA COMMUNICATIONS DATA MANAGEMENT 
TELE-PROCESSING MESSAGE SWITCHING 

$10,000-$25,000 
If you are looking for an opportunity to further your profession·al career 
with an International Firm that is a leader in Software Development and 
is destinoed to become one of the leaders in Time-Sharing Systems, your 
chance is now. We are currently recruiting on an exclusive basis for 

PROGRAMMERS 
SYSTEMS ANALYSTS 
D.P. MANAGEMENT 

Programmen Systems Analy1ts 
System1 EnginHrs Sy1tern1 Management 

to staff this newly created Division of ttieir Suburban Washington, D. C. 
location. Openings exist at all levels, from Junior Programmers with mini
mum experience to Director level. 

Other openings exist in Operations Research, Command and Co111trol, War 
Gaming, Simulaiion, Mathematical Analysis and Transportation Analysis. 
Investigate these opportunities by calling 30•1/657-3510 (collect) or sub
mit your resume in confidence. Our client assumes all cost relating to 
interviewing, relocation and employment fees. 

DAVIES ASSOCIATES, INC. 
7315 Wisconsin Avenue Washington, D. C. 20014 
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We are seeking experienced computer profes.sionals to fill 
a broad variety of challenging fee paid positions. 

We specialize exclusively in data processing placements. 

Send resume and requirements in confidence to: 
P. D. Merritt, Pres.ident 

• COMPUTER 
PERSONNEL, INC. 
666 EAST BROAD STREET, 
COLUMBUS, OH'IO 43215 
(614) 221-7779 

SoFTW ARE AGE 

,,, 



r • 

I " 

., 

the assignment of a job to a parti
tion ) determines the allocation of 
time throughout the job step. The 
dispatcher simply activates the job 
to which time was previously allo
cated. 

Operating System "Multi-Pro
gramming with Variable · Tasks" 
takes the next step, allowing multi
tasking at least with a region, with 
resources now being assigned to a 
region for the duration of a job step. 
Within that region, however, the 
resource can be given from one task 
to another and then back again. 
Thus a resource may be considered 
assigned to one of these "daughter" 
tasks only for the duration of that 
task's existence. 

In QTAM, however, a resource is 
never, in a sense, statically assigned 
to a subtask but is passed to the 
subtask at the moment that the sub
task is dispatched. When a subtask 
has finished operating on the re
source, it can pass the resource on 
to the next subtask and-most sig
nificantly-the subtask can ask for 
another. Furthermore, when a re
source becomes available, it can, in 
effect, ask for a subtask. 

This last point is the essential dif
ference between QT AM and other 
priority-scheduled control programs. 
By treating subtasks and resources 
in exactly the same way, by allocat
ing and dispatching them with a 
single-queue management facility, 
it becomes possible to base the first 
level of priority on the resource 
itself, instead of on a physical par
tition or even on a task. Since all 
resources, including physical re
sources, subtasks, and time, are al
located by a single mechanism, it 
becomes possible for the first time 
to base allocation on: 

• first, the availability and prior
ity of resources; 

• second, the priority of the task. 

Most of the facilities provided by 
QTAM are peculiar to a Tele-proc
essing environment. So too is the 
absolute requirement for such a 
high rate of change in resource al
location. However, a single mecha
nism of this type could be provided 
for an entire operating system. Such 
a system should allow a greater 
utilization of total system resources, 
with less overhead cost, than when 
allocation is performed through sev
eral different mechanisms. • 
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Join the 
Montgomer~ Ward re-generation 

Multipl~ ~our eapabilities 
... multipl~ ~our rewards. 

How do you computerize a conglomerate of stores, products 
and catalogs-all generating fast-moving challenges in distribu
tion, credit, inventory control and other related areas? 
Montgomery Ward does it with retailing's largest 3rd genera
tion data control center-and with a programming effort aimed 
at attacking a total management information system from 8 
different areas simultaneously! 

Essentially, an operation as fast and furious as this does 
three things for a programmer or systems man: (1) it generates 
continuous new challenges, (2) it continually expands and re
generates his capabilities, and, (3) it multiplies his rewards in 
terms of increasing responsibilities and earnings. 

If you have two or more years COBOL or BAL experience 
and would like to enlarge upon it fast, make your move now to 
join Montgomery Ward. Write: M. K. Fenwick, Personnel 
Representative/Corporate Systems Division. 

••• •••• ..... 
·~. •TT• 

••• 
MONTGOMERY WARD 
6th Floor, Data Center I 140 S. State Street, Chicago, Illinois 60603 
An Equal Opportunity Employer 
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NASA Developed 
Software Available 

• Computer software developed in 
activities of the National Aeronau
tics and Space Administration is now 
readily available to the U.S. public. 
Tapes, card decks, run instructions, 
program logic-complete software 
packages-can be. obtained for only 
the cost of handling, reproduction, 
and distribution. 

computer programs and computer 
information emanating from the pro
grams of NASA (and, in some cases, 
from other sources ) . 

NASA Marshall Space Flight Center 
Technology Utilization Office, in 
conjunction with all other elements 
of NASA. Under the terms of the 
contract with NASA, COSMIC must 
operate in an efficient manner de
signed to make the Center self
supporting on the basis of fees for 
services rendered. 

This is the result of a joint effort 
by NASA and the University of 
Georgia. In July, 1966, the Univer
sity of Georgia was awarded a con
tract by NASA to operate the Uni
versity's Computer Software Man
agement and Information Center 
(COSMIC), which disseminates 

COSMIC is working as a part of 
the NASA Technology Utilization 
Program, which seeks to enlarge the 
return on the public investment in 
aeronautical and space activities by 
encouraging secondary uses for the 
results of such work. Thus, com
puter programs developed for space 
use that have broader utility are 
accessible to business, industry, edu
cation, medicine, and other sectors 
of the economy. 

One of the principal functions of 
the NASA Technology Utilization 
Program is to identify technological 
advances derived from the space 
effort and to make them available 
for use by industry, business and 
education. One especially useful COSMIC is working through ·the 

It's free. The new 1968 Edition. 

Our National Computer 
Salary Survey and 
Opportunities Analysis. 
This is it. The all-new 1968 edition of Source Edp 's FREE 20-page Computer 
Salary Survey and Opportunities Analysis . It's a summary of computer salaries by 
24 separate levels of professional and managerial experience ranging up 
to $75,000. Plus a comprehensive analysis of current trends in 
computer employment. 

All of this information has been compiled, analyzed and put together by some 
of the most knowledgeable people in the business . The people at 
Source Edp. Source Edp is the only placement firm staffed by computer 
professionals for computer professionals. it's their bus iness to 
know the data processing field. 

To get your free copy of the 1968 Edition of Source Edp's Computer Salary Survey 
and Opportunities Analysis just circle the reader inquiry card. 
To speed delivery write directly to : 

source /'edp 
Where computer professionals place computer profess~ 
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-Robert G. Harrison, 3470 Wilshire Blvd. (213) 386-5500 
Minneapolis-Fred L. Anderson, 801 Nicol let Mall (612) 332-8735 
New York-Edward R. Golden, 1414 Ave. of the Americas (212) 752-8260 
San Francisco-Richard 0. Clark, 111 Pine Street (415) 434-2410 

Client companies assume our charges . 

For more information circle No. 64 on the Reader Service Card 
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COMPUTERIZED 
CIRCUIT ANALYSIS 

RADIATION INCORPORATED, Melbou.rne, Florida continues· to 
expand its technical staff to meet the increasing opportunities 
in the Telecommunications, Information Handling Systems, Com
puter Systems, RF, Microwave and Tracking Systems1. Present 
employment exceeds 4,000 expansion currently running at 20% 
annually. 

The experienced specialist in computerized circuit analysis can 
program a career opportunity that works like magic in such a 
corporate growth environment. ISN'T IT TIME YOU PUT YOUR 
CAREER IN MOTION? 

The position requires a minimum of three years engineer
ing computing experience using Fortran, as well as any 
of the following: 

• Circuit analysis using ECAP, SCEPTRE, and NET 

• Stress analysis using STRUDL 

• Engineering consulting on EDP problems. 

BS degree required , MS desired. 

Check up on this opportunity. Do It Now I Send your resume, 
including current salary, to Mr. C. A. King. 

SU BSID IA RY OF HAR RIS-INTERTY PE CORPORATION 

Melbourne, Florida 

Equal Opportunity Employer 
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aerospace by-product for many or
ganizations is a wide range of well
documented, operational computer 
programs. By making these com
puter programs easily available, 
NASA expects to rontribute directly 
to the nation's industrial effort. Com
panies can avoid duplication of pro
gramming effort and shorten the task 
of developing certain computer 
programs. 

'J1he Computer Center at the Uni
versity of Georgia has gained exten
sive experience over the last few 
years in providing computer serv
ices and assistance in computer ap
plications to industrial and business 
firms. The Center employs a profes
sional staff of statisticians, mathema
ticians, biologists, numerical ana
lysts, engineers, chemists, phys:icists, 
and information and computer 
scientists. 

The two major computer systems 
in the Center are the IBM 360 
Model 65 and the IBM 7094 with 
two IBM 1401 systems serving as 
input/ output peripheral units for the 
7094. In addition, an IBM 1620 com
puter and an EAi TR-20 analog 
romputer are operated on an open
shop basis. 

Computer programs to be dissem
inated by COSMIC are obtained 
primarily from NASA-supported ac
tivities. These programs, many of 
which have broad applicability, are 
evaluated to determine their poten
tial utility to American industry, ed
ucational institutions, and other pro
spective users. Availability of pro
grams added to the COSMIC inven
tory is announced periodically. Any 
U.S. organization can request to be 
placed on a mailing list to regularly 
receive such announcements. Inter
ested parties may request computer 
program documentation on any pro
gram announced by NASA or COS
MIC, and may also request source 
decks which will be provided in 
tape or card form depending upon 
the requestor's preference. Program 
decks over 2,000 cards, however, 
are not disseminated in card form 
without special agreement with 
COSMIC. All requests for tape copy 
will be provided on tape reels fur
nished by COSMIC. 

Each requestor is charged for du
plication, handling and maJiling of 
both computer program documenta
tion packages and source decks . 

OCTOBER, 1968 

PROGRAMMERS/SYSTEMS ANALYSTS 

consider the 
advantages of a 
career in connecticut 
Come to Connecticut and enjoy sailing on the ocean, hunting 
and fishing in the rolling countryside, skiing in Vermont, a day 
trip to New York City or historic Boston ... golf, tennis, 
camping or what-have-you. It's all within easy reach when you 
join up with P&WA's Information Systems Department. 
For this is the place to combine the daily challenge of an 
action-oriented career in Business Information Systems with the 
four -season stimulation of leisure-time living in Connecticut. 

Pratt & Whitney Aircraft is the world's leading producer of 
dependable jet engines. Now, more than ever, continuing 
expansion , diversification and promotion from within afford 
every opportunity for healthy growth and achievement for EDP 
professicnals with up to ten years experience. Attractive 
openings exist at all levels of responsibility; preference will 
be given to applicants with recent experience using assembly 
language and/or COBOL. 

A multiplicity of projects vary from simple card systems to 
complex on-line systems involving such projects as a Full 
Production Information System, Automated Financial Analysis 
and Reporting, and an Integrated Material Control System, 
including procurement, forecasting and scheduling. Tools 
include 360 models 20, 30, 40, and 50; tapes and random 
devices; data collection equipment; on-line facilities; 
DOS and OS. 

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

Pratt & Whitney ~ircraft 
u 

DIVISION OF UNITED ARAFT CORPORATION 
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0 Please change my address 
0 Please enter my subscription SUBSCRIBER SERVICE 

FOR CHANGE OF ADDRESS ATTACH 
LABEL 
HERE 

If you're moving please let us know 5 weeks before 
changing your address. If you do not have your 
label print your old address below. 

Old home address ------------------------------------------

City, State ------------------------------------------------

Mail to: Software Age, 1020 Church St., Evanston, Ill. 60201 

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

name 
lfty Specialty 

prime experience in what industry? 

D Technical Degree year born new home addess 

D Non-Technical Degree 
I have 
analog/ 

D hybrid 
D No Degree exp. city state 

(Zip 

zip code 

FREE 
Hot off the press! Our brand new Fall 1968 Profes
sional Advancement Brochur~O pages packed with de
tailed job descriptions representing over 4,000 computer 
opportunities in all 50 states and 35 foreign countries and 
the latest wage and salary surveys for eight different cate
gories of computer specialists. Never a cost or obligation 
to you at any time as we are a professional recruiting firm 
sponsored by the computer industry. 

COMPUTER PROFESSIONS INC. 
Steve Graham 

1025 Connecticut Avenue N. W. 
Washington, D. C. 20036 

For more information, circle No. 61 on the Reader Service Card 

Effective July 1, 1967, COSMIC in
stituted a new fee schedule. The fee 
schedule for computer program dis
semination services is structured so 
as to offset the operational costs of 
COSMIC. The price of computer 
program documentation is: 

A complete Computer Program 
Package, which includes the docu
mentation, source deck, and a listing 
of the program, is available for 
$75.00. 

specialized nature that have been 
developed by NASA but-because 
of limited use-not stored in the 
COSMIC inventory. 

A complete directory of abstracts 
for all available computer programs 
is disseminated periodically. 

Document Size Price 

There may be a few exceptions to 
the above fee schedule, especially, 
extensive programs which require 
special processing; handling and du
plication. These programs which are 
exceptionally bulky and/ or complex 
are noted in the announcements of 
the programs. Special fees are also 
charged for programs of a highly 

If you would like to be added to 
the mailing list for dissemination of 
this directory, or if you would like 
additional information, contact: 

1- 25 Sheets ............ $ 1.50 
26- 50 Sheets . . . . . . . . . . . . 3.00 
51-100 Sheets . . . . . . . . . . . . 5.00 

101-200 Sheets . . . . . . . . . . . . 10.00 
201-300 Sheets . . . . . . . . . . . . 12.50 
300-0ver . . . . . . . . . . . . . . . . . . 15.00 
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INFORMATICS INC. 
The State - of - the - Art Software Company 

{on the East Coast) 
INFORMATICS INC. was formed in 1962 in California and in six 
short years has grown from the original three founders to a staff of 
over 400. With headquarters in Lo•s Angeles, California, Informatics 
ma·intains major offices in metropolitan Washington, D. C. , and New 
York City and has field offices in Boston, Omaha, Chicago•, San Fran
cisco, Sacramento, Rome, N. Y., The Netherlands and in Switzerland. 

Informatics is involved in more state -of-the -art, on - line computer soft
ware than any company on the East CO'Osl. Accordingly, Informatics, 
as a nationwide entity, is the only independent software firm special
izing in on-I ine systems. We boast a senior staff averaging 14 1/i 
years experience in the information science field with an average of 
9 years experience per employee. 

Informatics is now increasing its smff by a significant number. We 
seek people who can contribute to our expertise and have the desire 
ta advance their knowledge . We offer outstanding benefits including 
company-paid life and health insurance, tuition reimbursement, a gen
erous vacation schedule, a highly liberal sick leave po~ky, a profit 
sharing plan unique to the industry, and cash bonuses to outstanding 
contributors. 

We are seeking people with experience in the following areas : 
IBM 360/CRT Graphic Displays 
UNIVAC Equipment/CRT Graphic Displays 
IBM 360/Banking and Financial Systems 
Communications/Message Switching 
I BM 360 Operating System Modification and Development 
Executive Systems 
IBM/Management lnforma~ion Systems Implementation 

For information regarding East Coast posit ions, call collect Mr. Peter 
Kaminsky at (Area Code 301) 654-9190. 

For information regarding West Coast positions, call collect Mr. Robert 
Foster at (Area Code 213) 783-7500 or send your resume to: 

e 
I 
e 
I 

informatics 
4720 Montgomery Lane 
Bethesda, Maryland 20014 

• inc. 
5430 Van Nuys Boulevard 
Sherman Oaks, California 91401 

An Equal Opportunity Employer 

COSMIC Computer Center, Univer
sity of Georgia, Athens, Georgia 
:30601. ( 404) 542-3265. • 

How does 
Chicago look'? 

From the 30th floor-from 
the new offices of CPC-we 
view a city full of computer 
activity. We'll be at the Fall 
Joint Computer Conference 
in San Francisco next month 
to talk about Chicago. For 
now, write Bill Geary for a 
free copy of our new Survey. 
Your privacy respected; 
client companies pay fees. 

CALL 312-641-1790 

COMPUTER PERSONNEL 
CONSULTANTS, INC. 
Suite 3000 
230 North Michigan Avenue 
Chicago, Illinois 60601 
Agency Licensed 

CONFIDENTIAL 
SALARY SURVEY 

OF 
CHICAGO 

COMPUTER PERSONNEL 

the right people ... 

For more information, Circle No. 62 on the Reader Service Card 
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market 
place 

The Classified Ad Department 

of 

SOFTWARE AGE 

SERVICE AVAILABLE 

Part Time Programming Wanted, 
360 OS FORTRAN & COBOL 

Warwyk, Box 141, Bethpage, N. Y. 11714 

SOFTWARE OFFERED 

CIRCULATION & MAILING LISTS: complete 
tested (working) software for card or mag
tape conversion, maintenance and label print

ing on 360/20. Card version require 20/20, 
SK with 2560 and 2203 with 120-c line. Tape 
version require 20/20, 12K with 2203 or 
1403, 2560 and two tape drives. Produces 
4-up E-W Cheshire labels @ 15,000/hr with 
2203; up to four lines of address, with or 
w lo additional matchcode line, using unusual 
1-cd. format providing 4 cols. (up to 8 items 
by using zone and digit pchs separately) of 
classification, demographic and/ or ex.pi re 
data. Programs identify "suspect" duplications 
(i.e. near but not total duplicatio.n) for op
erator decision. Automatic zip markings to 
speed mailing operations. State selection, 
every Nth name and other selective label 
print programs also available. Write or phone 
H. L. Rothra, PRESS-TECH, Inc., 1020 Church 
St., Evanston, Ill. 60201. (312) 869-1244. 

MOONLIGHT SERVICE 

MOONLIGHTERS WANTED: Whatever your ex
perience-COBOL, RPG, NEAT or BAL in busi
ness a pp Ii cations, or the wildest machine 

languages for math I science applications-we 
have part-time work in your area. Best con
tract rates, your hours, for analysts, program

mers, documentation specialists and top-flight 
operators qualified for debugging adequately 
documented programs. Send complete qualifi
cations-areas of experience, machines and 
languages with which you are familiar to: 

Dept. 890, SOFTWARE AGE, 1020 Church St., 
Evanston, Ill. 60201. 

OCTOBER, 1968 

CLASSIFIED 

market place ~:s 
where you can 

reach 110,000 software age 
programmers, mathematicians, 
analysts and EDP managers. 

CLASSIFIED ADVERTISING 
Non-Display Classified: For firms or individuals offering commercial prod
ucts or services, 75¢ per word (including name and address). Minimum 
order $7.50. For Blind Ad Service, an additional $10.00. For "Positions 
Wanted" Ads, 55¢ per word (including name and address). No mini
mum. Payment must accompany copy except when ads are placed by 
accredited advertising agencies. Frequency discounts: 5 % for 6 months; 
10 % for 12 months paid in advance. 
Display Classified: One inch by one column, $70.00. Column width 2 % '~. 
Photographs accepted for an additional $20.00. Advertiser to supply 
all photo, art, cuts, or camera ready copy. 

General Information: One inch display Help Wanted and Employment 
Services ads will be accepted in the classified section. Employment ads 
Vs page or more will appear run of book, will be keyed to the resume 
form in back of publication, and will qualify to free daily resume service. 

Closing Date: 1st of preceding month (for example, May issue closes 
April 1st). 

Send order and remittance to: Classi1fied Dept., Software Age, 1020 
Church Street, Evanston, Illinois 60201. 

software age 
1020 CHURCH STREET • EVAN·STON, ILLINOIS • 60201 

~ ··················································································4 

CLASSIFIED ADVERTISING ORDER FORM 
Please refer to the above information for complete data concerning terms, frequency discounts, 
closing dates, etc. Cash with order. 

2 3 4 5 

------
7 8 9 10 

-------
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16 17 18 19 20 

------ ------
21 22 23 24 25 

26 27 28 29 30 

31 32 33 34 35 

___ Words ~ @ 55¢ (Reader Rate) } 

l @ 75¢ (Commercial Rate) 
$ _ ______ _ 

_ _ __ Include Photograph @ $20.00 addit ional (Display Ads Only) 

0 Run Ad Blind $10.00 

NAME_ 

ADDRESS _ _ _ _ 

Insert _ ___ t ime(s) Total Enclosed $- - -------

CITY ______________ STATE ___ _____ ZIP ____ _ 

Signature ________ _________ _ _ 

WORD COUNT: Include name and address. N ame of city (Des Moines) or of sta te (New York) 
counts as one word each. Zone or Zip Code numbers not counted . (Publisher reserves right to omit Zip 
Code if space does not permit .) Count each abbreviat ion, init ial, single figure or group of figures or 
let ters as a word. Symbols such as 35mm, COD, PO, AC, etc., count as one word. Hyphenated words 
count as two words. SA-1 o 

·················································································~ 
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REAL TIME, 
SCIENTIFIC and 

MANAGEMENT SYSTEMS 
PROGRAMMERS 

TRW Systems Group, the nation's 
largest diversified computing and 
software company, is seeking pro
grammers for our Los Angeles, Hous
ton, and Washington, D.C. facilities. 

••••••••••••••••••••••••••• 
TRW/LA 

REAL TIME 
PROGRAMMERS 

are needed to work on LM Abort Guid
ance System, Minuteman, Apollo, 
Centaur, and many other interesting 
projects. Problems will encompass 
system definition, programming, simu
lation development, programming 
validation, system integration and 
planning for future systems. MSEE, 
math, physics or BS with 2 years real 
time systems experience. 

TRW/HOUSTON AND 
WASHINGTON 

SCIENTIFIC 
PROGRAMMER/ ANALYSTS 
experience in programming FOR
TRAN and I or COBOL with specializa
tion in the areas of thermodynamics, 
propulsion analysis, electrical systems, 
analytical trajectory simulation, orbit 
determination, data management, data 
correlation, or information retrieval. 

SYSTEMS PROGRAMMERS 
3 or more years experience in develop
ment of software for large digital 
computers, such as UNIVAC 1107, 1108, 
and IBM 360 series. BS or MS in math 
or related fields. 

••••••••••••••••••••••••••• 
Send resume and salary history to: 

Jim Salscheider 
Professional Placement, Room 6101-J 
TRW Systems Group, One Space Park 

Redondo Beach, California 90278 

TRW 
TRW INC. (Formerly Thom,pson Ramo 
Wooldridge Inc.)- Balanced diversity in 
Electronics, Space, Aircraft, Automotive, 
Defense and Industrial Markets. 

An Equal Opportunity Employer 
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NEW PRODUCTS 
(Continued from page 6) 

capability, and increasing the number of 
time sharing computers in the SDS prod
uct line to four. 

The new Sigma 5 time sharing system 
is a lower priced version of the time shar
ing zystem available with the Sigma 7. 

The new Sigma 5 Batch Time-Sharing 
software permits interactive time sharing 
for up to eight simultaneous users; at the 
same time the system runs batch problems 
written in FORTRAN, COBOL, or assem
bly language. Batch throughout is main
tained at a high level in the time sharing 
Sigma 5 by dedicating primary system re
sources and significant percentages of time 
to batch jobs and assigning on-line users 
to specified time slices as their demands 
require. 

Sigma 5 time-sharing configurations in
clude eight teletype terminals, 48,000 
words of core memory, 6-million bytes of 
Rapid Access mass storage, and the usual 
complement of peripherals. 

1. The SDS 945 is especially suited for 
universities and research, or industrial or
ganizations. It provides conversational time 
sharing for up to 24 simultaneous users 
plus a large selection of proven program
ming languages. The SDS 945, which 
leases for less than $15,000 per month, is 
one of the lowest priced conversational 
time sharing systems available in the in
dustry. 

2. The SDS 940, which is a more ca
pable time sharing system than the 945, is 
designed especially for commercial time 
sharing service centers or large research or 
business organizations. It serves 32 simul
taneous conversational users, provides very 
fast response, and stores large amounts of 
data for immediate retrieval. 

3. The Sigma 5 time sharing system js 
specifically intended for applications in 
which large general purpose scientific 
problems are solved in a batch mode; at 
the time a number of programmers and 
other users perform simultaneous time 
sharing. 

4. Sigma 7, the largest system offered 
by SDS, can solve scientific oriented prob
lems, perform business data processing 
jobs and real time tasks, while simul
taneously providing conversational time 
sharing. 

With the addition of the Sigma 5 time 
sharing configuration to the SDS line, 
SDS now offers a greater number of time 
sharing systems for a larger variety of 
applications than any other company. 

For more information, circle No. 56 
on the Reader Service Card 
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Payroll Software System-COBOL sys
tem designed for an IBM System 360 
with 65K under DOS or OS. It features 
50 state accounting, sequential cost allo
cation, multiple deductions, multi-company 
(5 levels) accounting, and personnel rec
ords. Federal, state, and city taxes com
piled for quarterly 941-A reporting. Han
dles hourly, salary, overtime, commissions, 
bonuses, and advances. Employees may 
be paid by cash or check with a payroll 
statement issued for cash payments. De-

posit slips can be provided where direct 
employee deposits are made to a bank. 
Personnel record is provided which in
cludes job classification and other person
nel information. 

For more information, circle No. 57 
on the Reader Service Card 
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A ten-minute color film describing the 
strides in computer tape technology which 
have enabled the development of a non
certified, yet guaranteed performance tape, 
has been announced by 3M Company. 

Produced by 3M's Magnetic Products 
division, the film is shot on location in a 
modem data processing facility and the 
company's magnetic tape plant in Hutchin
son, Minn. Included is a history of the 
evolution of computer tape and an exten
sive look at the quality control behind 
the new "Guaranteed Performance" prod
uct. Narration is by Peter Jennings (ABC 
News). 

3M will provide the projection equip
ment and personnel for showings in indi
vidual data centers. 

For more information, circle No. 58 
on the Reader Service Card 

0 0 0 

An unusually wide line of perforator 
tapes in the fanfold format has been an
nounced by Robins Data Devices, Inc., 
subsidiary of Robins Industries Corp., Col
lege Point (Flushing), N. Y. 11356. 
Seventy-one types are listed. 

The new fanfolds have application in 
data processing, communications, numer
ical control, photo-typesetting and com
puter functions. They are especially use
ful in short-run applications on data proc
essing equipment and have advantages in 
storage because f anfolded tape can be 
filed more readily with original documents. 

The perforator tapes come in paper, 
mylar and laminated materials, oiled, un
oiled, and in colors. They are also printed 
with directional arrows, or unprinted. 

For more informatfo.n, circle No. 59 
on the Reader Service Card 
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Arvey Corporation, Chicago, has added 
three new Mylar reinforced combinations 
t-0 its present line of perforator tapes. 
Identified as R-V-CZ-64, .003", Mylar/ 
foil/Mylar ; R-V-CP-115, .004", paper/ 
Mylar/ paper; and R-V-CT-52D, .0028", 
metalized Mylar, the tapes are reported 
to offer improved performance for N/ C 
applications. 

The company states that it produces the 
most versatile range of perforator tapes 
for numerical control, data processing, 
computer programming and equipment 
testing. Tape thicknesses range from 
.0043" down to .0015". All standard col
ors, widths and thicknesses are available. 

Tapes are also produced to custom 
specifications. Arvey tapes are opaque to 
both infrared and visible light and meet 
the most rigid requirements for photo
electric and electro-mechanical readers ; 
offer exceptional dimensional stability and 
are sold in guaranteed continuous meas
ured roll lengths without splices. Inspec
tion and testing methods comply with 
MIL standards. 

For more information, circle No. 60 
on the Reader Service Card 

SOFTWARE AGE 

• 

• 



' 

By GEORGE N. VASSILAKIS 
of TRW's Software and Computing Center 

OCTOBER, 1968 

Mr. XTRAN was asked to zero-out, in the beginning of his m.ain 
program, all the labeled C9$MMfzjN storage he was using. He rea
soned that, since the main program would always be loaded first 
and the load·er would assign contigious storage to all the blocks 
of Cf/jMMQJN storage, one D9S loop would suffice. 
So, here is what he did. 

Main Program 
C9JMM(ZJN/R/R(5) 10 RCJ) = 0. 
C<iJMMfZSN/X/X/X/Y /Y /Z 
C(l)MMfzjN / W /W(l 0) 
DfZS 10 J = 1,18 END 

Will the Dflj loop zero-out all C(ZJMM(/jN storage? Is the statement 
C(ZSMM9SN/X/X/X/Y /Y /Z a legitimate FORTRAN statement? If yes, 
what does it mean? 

First, I would like to apologize for the mysterious appearance of 
the alphabetic character (Z) in places where the numeric 0 (zero) 
should have been. The problem is that the typesetting is done by 
non-programmers; and, because of publication deadlines, I do not 
have the opportunity to proofread the final text. 
In last month's problem, you were asked to complete the coding 
that would enable subroutine B to transfer to statement 100 in the 
middle of subroutine A without subroutine B using the RETURN or 
CALL statements. 
The given coding was: 

SUBR(ZSUTINE A 

IFCl.GT.0) G({S T({S 10 
100 WRITEC3,110) 
110 F9$RMAT ( 14H RIGHT YfljU ARE) 

RETURN 
10 • 

CALL B 

END 

SUBR9$UTINE B 

IF ( 1.LT.O> RETURN 
END 

The key to this problem is to create a label 100 in Cf'ZSMM(iJN 
storage and transfer to it from subroutine B. Here is one solution: 

SUBR(Z)UTINE A SUBR(/$UTINE B 
C(Z)MM(Z)N/M/M Cf/jMM0N/M/M 
IFCl.GT.O> G¢T<i 10 10 IFCl.LT.0) ASSIGN 10 

1 00 WRITE ( 3 I 110) TQJ M 
110 F(ZSRMAT ( 14H RIGHT Y(zSU ARE) IF ( 1.L T .0) G0 T(zS 20 

RETURN Gf/j T0 M, ( 10) 
10 ASSIGN 100 TfZS M 20 RETURN 

CALL B END 
RETURN 
END 

This problem worked on the IBM 7094 and the CDC-6500, but did 
not work on the IBM system/360. I would appreciate hearing from 
users of other systems. 
Time and space do not permit me to go into all the details of why 
this problem did not work on the IBM 360; however, it has to do 
with the "base-displacement addressing approach" and the ability 
to relocate programs and data at load time. 
P. S. Once again I would like to ask my readers if there is any 

interest in rotating problems with FOTRAN algorithms. 
June Winners: 1st-Alfred E. Riccomi, Madison, Wisconsin; 2nd
Val Tareski, Urbana, Illinois. 
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We'll give you a job as an RCA 
systems programmer. A job that 
will help turn your thoughts into 
reality. You'll have a voice in 
hardware design. A variety of 
projects to test your intellectual 
flexibility. A group of people 
to work with who speak 
your language. 
We'll give you goals that are 

ROii 

sometimes definite, sometimes 
vague, but always stimulating. 
And, we'll give you rewards and 
advancement commensurate 
with your skills. 
Write to us if you've had 
experience in language 
processors, operating systems, 
utility systems or communications 
systems. 

We also have openings in Sales, 
Field Systems Support, Product 
Planning and Engineering. 
Contact Mr. J. C. Riener, Dept. 
SW-6, RCA Information Systems 
Division, Bldg. 202-1, Cherry Hill, 
New Jersey 08101. We are an 
equal opportunity employer. 
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