






























































































































































































































































































































































































































































































































































































































































































































































































































At RCA 
it's 18 months from now. 

That's how far RCA is ahead of the 
field in the fastest growing segment 
of the computer market. 
We're talking about large time­
sharing, multi-function, multi-user 
operating systems. 
We're looking for EDP professionals 
whose minds run to broad-gauge 
thinking. In total systems planning for 
hardware and software. Professionals 

with a deft mind in hardware/software 
trade-ofts. 
We're thinking of people with an eye 
for advanced thinking. People who 
might find our lead of eighteen 
months isn't big enough. 
One thing for sure. The opportunity 
is big enough. 
It's a year and a half from now at RCA. 
You could be there. 
Your experience should be in any of 
the following: programming; language 
processing; control systems; 

operating systems; utility systems; 
communication systems; micro-

, programming; field sales and system 
support; education or product 
planning. 

Write to: Mr. Thomas Beckett, Dept. 18, 
RCA Computer Systems Division, 
Bldg. 202-1, Cherry Hill, New Jersey 08101. 
We are an equal opportunity employer. 

nell 
COMPUTERS 
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PROGRAMM~RS ENGINEERS 

Washington, D.C. • New York • New Jersey • New England • 
Philadelphia • Chicago • Minnesota • Texas • Ohio • Florida • 
Arizona • California • Southeast Asia 

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

PROGRAMMERS SYSTEMS ENGINEERS 
Management Info Systems Reliability Analysis 

• Information Retrieval • Digital Computer Systems 
• Command & Control • Digital Logic Design 
• Aerospace Applications • Digital Circuit Design 
• Real Time! On Line • Digital Communications 
• Systems Simulation • Systems Integration 
• Software Development • Soft Ware Analysis 
• Communications • Oceanography 

Salaries range from $8,200 to $25,000. 
Our client companies assume all fees. 

Forward resume in confidence, or call (collect): 

Mr. Martin E. Sheridan 
Area Code 703) 524-7660 

SHERIDAN ASSOCIATES INC. 
1901 North Fort Myer Drive 

Suite 614 
Arlington, Virginia 22209 

(Just over the Potomac from Washington. D.C.) 

Personnel Consultants to the Computer Industry 

CIRCLE 510 ON READER CARD 

CIRCLE 528 ON READER CARD 

select the 
BEST ... 

select from 
the 

MOST 
A t Robert Half our procedures 

are efficient, quick and confidential. 
We are the largest specialists in the Financial 

and EDP placement field, and we 
therefore have access to the most 

positions within this concentrated area 
of employment .... 

-and from the most we carefully 
select the best .... for you. 

It makes no difference whether your 
requirements are local, regional, national or 

international .... if it has to do with 
Financial or EDP employment, we 

are best equipped to serve you through 
our extensive files, resources and intensive 

knowledge of our specialization. 

We succeed on merit alone. 
Our fees are earned only when we actually 

make the placement, and all fees are 
paid by management. 

The most Financial and EDP pOSitions 
The most Financial and EDP people 

Ul)ROBERT HALF 
t:::l PERSONNEL AGENCIES 

Atlanta: 235 Peachtree St., NE ........... (404) 688·2300 
Baltimore: The Quadrangle·Cross Keys .... (301) 323·7770 
Boston: 140 Federal St. ........... ,' .... (617) 423·6440 
Chicago: 333 N. Michigan Ave ............ (312) 782·6930 
Cincinnati: 606 Terrace Hilton ........... (513) 621·7711 
Cleveland: 1367 E. 6th St. .............. (216) 621·0670 
Dallas: 1170 Hartford Bldg .............. (214) 742·9171 
Detroit: 1114 Guardian Bldg ............. (313) 961·5430 
Garden City, N.Y. 585 Stewart Ave ...... , .(516) 248·1234 
Hartford, Conn: 75 Pearl St. ............. (203) 278·7170 
Houston: 1200 Central Nat:1 Bank Bldg ..... (713) 228·0056 
Indianapolis: 9 N. Illinois St. ............ (317) 636·5441 
los Angeles: 3600 Wilshire Blvd .......... (213) 381·7974 
Miami: 1107 Northeast Airlines Bldg ....... (305) 377-8728 
Minneapolis: 822 Marquette Ave .......... (612) 336·8636 
New York: 330 Madison Ave .... : ........ (21.~) 986·1300 
Newark: 1180 Raymond Blvd ............ (2011 623·36,61 
Philadelphia: 2 Penn Center Plaza ......... (215) 568·4580 
Phoenix: 1517 Del Webb TowneH ouse ..... (602) 279·1688 
Pittsburgh: 429 Forbes Ave ....... __ . __ .. (412) 471-5946 
Portland, Ore: 610 S.W. Alder S1. ......... (503) 222·9778 
St. louis: 1015 Locust St. .............. (314) 231·0114 
San Diego: 707 Broadway ............... (714) 234·1896 
San Francisco: 111 Pine St. ............. (415) 434·1900 
San Jose: 675 North First St. ............ (408) 293·9040 
Stamford, Conn: 111 Prospect St. ........ (203) 325·4158 
Washington; 7316 Wisconsin Ave., N.W .. : .. (301) 654·1850 

CIRCLE 521 ON READER CARD 
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Systemation Consultants, Inc. 
Houston - New York 

Banking 
Rapidly expanding holding company having internal banking op­
erations as well as offering external systems consulting services 
to the banking industry seeks senior systems analyst and program­
ming analyst. Prefer on-line experience and men of uncommon 
enterprise, Ground floor opportunity with stock option. Southwest. 
Another client company in Manhattan has banking project leader 
opening to $24,000. 

Systems Analyst 
One of the most progressive systems departments in Dallas with 
exceptionally talented professionals is continuing to expand their 
sophisticated 360 system. Company seeks systems analyst to inter­
face with various user depts. and design systems for new inter­
divisional teleprocessing system. Top management acceptance of 
systems performance has created new position for an expanded 
cross section of commercial applications. Starting base salary to 
$15,000 range with this department about to make DOS to OS 
conversion-Dallas. 
Several other outstanding Texas and Louisiana user client com­
panies in chemicals, petroleum, electronics, manufacturing, bank­
ing, DP services, etc. seek qualified programmers with 360 Cobol, 
Assembler, RPG, etc. 

Seismic/Geological 
Client company known for new technology has project leader 
opportunity for professional with well log analysis/digitization 
experience-to $19,000 range-Houston. 
Two, other highly respected client companies within separate seg­
ments of the geophysical/seismic industry seek professionals with 
programming and/or systems analysis expe'rience within this in­
dustry. Excellent opportunities in software systems programming 
with sophisticated hardware, customer systems enginee'ring, 
graphics/display software, development programming for new 
analysis applications, and geophysical data analysis, These com­
panies offer exceptional experience and Individual growth op­
portunities far exceeding most other companies, Salaries to 
$1 8,000 range-Texas and foreign. 

We are an established recruiting and consulting firm whose prime 
function I. to put ,capable professionals In touch with progressive 
manufacturing, .ervice, and consulting companies having excep­
tional employment opportunities. Senior and junior positions are 
available within the computer hardware and software function. 
of .y.tem. management, system. design/programming, marketi"g, 
Operations Research, and other associated activities a. well a. 
within claulcal engineering dl.clpllnes-EE, ME, ChE, etc. Our 
clients Include companies operating In a crOll-section of profitable 
commercial and .clentiflc actlvltle. In various domestic and Inter­
national location •. Each contact I. made selectively and held In 
.trlct confidence. Our client companies auume all placement feu. 
Send re.ume In confidence or request our resume form

l 
and our 

Hou.ton Dlrector-J. L. Gresham, BChE, MBA-will Ca I you at 
home one evening to dl.cuu your ,!peclflc o~lectlves and Interest. 
Post Oak Tower Houston, Texas 77027 622-1370 

CIRCLE 524 ON READER CARD 

YOU DON'T HAVE 
TO TAP A TELE· 
PHONE WIRE TO FIND 

'---I~ .... ,-==---tll 

OUT HOW YOU COMPARE 
WITH YOUR CONTEMPORARIES I , 

The Callahan Center, with offices in Philadelphia 
and California, has accumulated many facts over 
the past four years in placing computer profes­
sionals all over the country and ~verseas. We would 
like to share them with you. 

N ow you can determine exactly how you com:­
pare with your contemporaries. This FREE 1970 
edition lists typical backgrounds of professionals in 
the BDP field. This includes their year of gradua­
tion, a description of their experience, (including 
Machines, Languages, and Applications) , their 
present salary and bona fide offers. 

Find 'out 
where you etand. 

Write for thie 
free bo~klet now. FHEE '!J!J 

All of our services are employer paid. 

CIRCLE 529 ON READER CARD 

CJirustrated 
Com~uterCJ: '1YJfessionals: 

CYOurcareer is here. 

400 

We~re a company whose only (Starting salary from $J2IJOO fD $26/JOO ) 
product Is computer oriented. Even positions for people Joining us now. TECHNICAL DEVELOPMENT. 
our president Is a computer man. We need computer professionals Software development, software 

You as a computer professional 
will be In the mainstream of 
everything we do. You won't be 
"overhead". And we'll give you the 
chance to use all your computer 
experience, education and training. 
We also have the built-In stability 
of a captive market In the form 
of our large national parent 
organization. 

During the next two years 
we expect to quadruple our staff. 
And this will open up a number 
of key management and supervisory 

at various levels within the modification, hardware analysis 
following groups, each of which and configuration, communications 
reports directly to the president: and training. 

PLANNING. Long range If you have one to three years' 
computer planning (5 years out) experience or more In applications 
In data base development, programming, software systems 
applications, software analysis or systems engineering, 
and hardware. end your frustration by writing 

COMPUTER IMPLEMENTATION. in confidence" to: 
Short and Intermediate term Datamation Magazine 
systems planning, design and Box #E-4-1 
Implementation. 35 Mason Street 

Greenwich, Conn. 06830 
(AN EQUAL OPPORTUNITY EMPLOYER) 

·Our present employees know of this advertisement. 

CRTRMRTICN 
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Man-Machine Simulation Models: Psy­
chosocial and Performance Interaction, 
by Arthur I. Siegel and J. Jay Wolf. John 
Wiley & Sons, Inc., New York, 1969. 191 
pp; $9.95. 

Simulation of engineering designs to 
establish optimum hardware configu­
ration has been utilized for many 
years, especially in the aerospace in­
dustry. These simulations have rarely 
considered the man portion of the man­
machine interface. Perhaps the impor­
tance of this concept has never been 
fully realized, although more probably 
it was ignored because the parameters 
describing human behavior are not 
readily ordered. However, the quantifi­
ca tion of human performance has been 
the subject of much study by engineer­
ing psychologists for the past 10 to 20 
years. 

As systems became more complex, 
and man was called upon to assume an 
interactive role with computers in the 
decision-making process, human fac­
tors specialists were pressed to provide 
more meaningful data. It has now be­
come essential that human perfor­
mance parameters be expressed in a 
form adaptable for inclusion in a com­
puter simulation program, in proper 
conjunction with hardware parame­
ters, to achieve the optimum man­
machine relationship for system de­
sign. 

While some success has been at­
tained in the quantification of human 
performance in the psychomotor area, 
little success has been realized in . the 
field of psychosocial parameters. Con­
sequently the interaction of psychoso­
cial and performance elements of 
human behavior rarely has been in­
cluded in system simulations, leaving a 
large area of system success essentially 
unanalyzed. 

Arthur Siegel and Jay Wolf have 
proposed an approach to the quantifi­
cation of the psychosocial-performance 
interaction that appears to have both 
the logic to satisfy engineers and the 
behavioral analysis to satisfy the 
psychologists. 

The first three chapters of the book 
introduce and develop the basis for the 
construction of a model for computer 
simulation of the psychosocial-perfor­
mance interaction. This model is suit­
able for the simulation of single or 
dual operator participation. In com­
mon with other digital simulation 
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models, it incorporates the essential 
hardware components of a system. 
However, it is unique in its inclusion of 
both psychomotor and psychosocial 
parameters, especially time-induced 
stress, proficiency, operator niorale, 
team decision-making and cohesive­
ness. Its success in the quantification 
of psychosocial efficiency and orienta­
tion enables this model to provide a 
valid indication of total system effec­
tiveness. 

One of the most difficult parameters 
to express in mathematical terms is 
stress. The Siegel-Wolf model does 
treat stress quantitatively and, further, 
is responsive to current psychological 
theory which suggests that stress, up to 
a limit, can act as an organizing agent. 
The quantitative definition of the 
stress function in the model is the ratio 
of how much work is left to be done to 
the amount of time available in which 
to do it. The stress threshold is defined 
in telms of data available from expe­
rimental studies, and the model pro­
vides for recognition of the operator's 
breaking point. 

The model is evaluated against data 
obtained empirically from the experi­
mental evaluation of four man-ma­
chine systems. Siegel and \-Volf con­
cluded that the model demonstrated 
considerable ability to yield "results 
which will help in making decisions 
regarding the potential of a given man­
machine combination." From the data 
presented, it appears that the model 
does have the potential for simulating 
the interaction of the selected psycho­
social and performance processes. 

In chapter four, the authors present 
basic psychological background mate­
rial for their second digital man-ma­
chine simulation model, which per­
tains to group performance. Unlike the 
two-man model, which was concerned 
with variables relating to short mis­
sions, the group model is designed to 
predict qualities of larger man-ma­
chine systems over greater time spans. 
Emphasis is placed on six basic quali­
ties: system efficiency as a function of 
crew size and mission time; crew mo­
rale and cohesiveness during the mis­
sion; time devoted to equipment re­
pairs; manpower time shortages by 
type of personnel as a function of crew 
size; proficiency of crew members; and 
man-hour loadings and overtime. 

The factors treated were selected 
from those which social psychologists 
determined to be most influential in 
their effect on the performance of an 
individual who is part of a closed so­
cial group. The model requires, as 
source data, an analysis of the equip­
ment in the system, the mission to be 
simulated, and the characteristics of 
the staff which will man the system. 
This analysis identifies the tasks re-

computer 
careers 

Should you base your career on 
just one interview? Make your 
choice Trom among several career 
positions! 

EUROPEAN and 

NATIONWIDE CHOICE 
N.Y., N,J., NEW ENGLAND, WASHING· 
TON, D,C., PHILA., MINNESOTA, 
TEXAS, HUNTSVILLE, FLORIDA, ARI­
ZONA, CALIFORNIA AND OTHERS 

Contact us if you have some e~perience 
or interest in any of the following: 

o Scientific 'Computation - Data 
Reduction or Numerical Analysis­
Unusual Outerspace/ Lunar and Ad­
vanced Programs 

o Software Development ---c: Lan­
guages, Compilers, Assemblers, 
Monitors or Sub-Routines 

o Real Time Systems - Message, 
On Line, Process Control 

o Systems-Planning, Design, 
Analysis of State of the Art Massive 
Data Handling of I.R. Systems 

o Technical Representatives­
Programming and Systems support 
to Sales 

o Digital or Logical Design 

o Management Sciences 

o Sales and Marketing 

Unique opportunities exist in the 
$9000-25,000 class for Managers & 
Seniors and Men who can accept 
management responsibility and pro­
fessional growth 

DIRECT SALES 
MARKETING 

HARDWARE & SERVICES 
TO $30,000 

All expenses are assumed by our client 
companies. 

Write. in confidence, including pres­
ent salary, acceptable locations or 
call (Collect) Mr. Nellissen (Area 
Code 212) PLaza 9-1720 

a: n 
aLBeRT. neLLIssen. Inc. 

Leading Consultants to Management 
, IfI the Data Processing Field 

510 MADISON AVENUE. N.Y .. N.Y. 10022 
CIRCLE SOlON READER CARD 
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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 flexi­
bility. A group of people to work with 
who speak your language. 

We'll give you goals that are sometimes 
definite, sometimes vague, but always 
stimulating. And, we'll give you rewards 
and advancement commensurate with 

your skills. 

Specific openings include: 

402 

System Analysts - You should have 
experience in shaping the architecture 
of a product; considering the trade-offs; 
and in finding the basic structure that 
makes the hardware-software interface 

tractable. 

Operating System I mplementors - If 
you have already been through a major 
software product cycle and are now 
ready for the interesting parts. In addi­
tion, there are openings for people 
with experience in input-output and 
data-management interfaces. 

System Analysts and Designers - Open­
ings for individuals who are interested 
in measuring, simulating, analyzing and 
testing the real performance of soft­
ware-hardware combinations, plus 
contributing to architectural design. 

CIRCLE 527 ON READER CARD 

Whatever your interest - programming 
or management - you should investi­
gate the wide range of opportunities at 

RCA Marlboro. 

Please send your resume to Mr. D. J. 
McPhee at RCA Computer Systems 
Division, Dept. 0-4, 200 Forest Street, 
Marlboro, Mass. 01752. We are an 
equal opportunity employer. 

nell 
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Why shouldn't you 
enjoy more success 
in programmin~? 
'Thousands of programmers' '.' ,ook . to 
Wells for·. exceptional knowledge' of 
the programming mark~t. 

Want to see what we can do forjoll 
, -and. how . quickly we . ca,n ". h .. 'pyou 
get the Job you want? Simply fill out 
the c::oupOI1 belowq~ send us: your 
resume. or letter ,detailing .... your bac::k" 
ground, present status and •• du,. 
aspirations.We'lIlakeiJ fro,m t~ere.· 
You'Ube able to· breakoutof·t()clay·. 
situation, enter. new fiel~s thai offer 
more interestingwo~,learno.lter 
languages, .. repelve .,greater'fina,nclal 
reward, a~d takeo"'lnc~ea~edre. 
sponsibility.Yes, we've>dolle it for 
thousands . of .othe,r programmers .... 
Ylhynot you? . , 

Name ________________________ __ 

Home Address _______________ __ 

City & State ________ Zip ___ _ 

Telephone _______ ,home office 

Present Employer ________ _ 

Position ______ Salary $, __ _ 

Machines and Languages you know __ 

Job Preference:, _________ _ 

Geographic Preference: ______ _ 

Education (highest degree) ____ _ 

Wells Recruiting 
Systems, Inc. 

875 North Michigan Avenue, 
Chicago, Illinois 60611 (312) 664·8166 

170 Broadway, New York, N.Y. 10038 (212) 964·5566 

CIRCLE 507 ON READER CARD 
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quired for mISSIOn performance, and 
these tasks are introduced into the 
program for sequential simulation of 
crew performance. 

The computer is used for severa] 
calculations before the actual simula­
tion is begun. For example, the mini­
mum crew size is determined, and 
crew composition is fixed. Thereafter, 
simulation of crew operation is 
achieved by means of arithmetic oper­
ations on those tasks identified in the 
source data for the program, or from 
simulated equipment failures random­
ly generated in proportion to a speci­
fied failure rate associated with the 
subsystems. The simulation involved 
the time needed to perform the task, 
the group perfOlmance efficiency, and 
the adequacy of the simulated perfor­
mance. It is concluded when the crew 
size, initially selected as minimum, has 
reached the size which eliminates the 
requirement for overtime work. The 
output of the simulation program is 
recorded on magnetic tapes which can 
then be printed and analyzed. The 
fifth chapter presents a detailed dis­
cussion of the model and its features, 
keyed to a flow chart which provides a 
variety of illustrations of techniques 
applicable in general model buiiding. 

The concluding chapters of the 
book are devoted to sensitivity testing 
of the group simulation model to illus­
trate its internal consistency, followed 
by a description of the results of apply­
ing the model to an actual navy system 
to determine its predictive validity. For 
the sensitivity test, Siegel and Wolf 
conceived an underwater craft whose 
mission required long-term isolated 
alerts at stationary submerged posi­
tions. The operating parameters of five 
working stations were defined and 
several simulation runs were made, 
one of which was used as a standard. 
The results obtained in the major cate­
gories (crew efficiency, productive 
time, and number of failures) were 
clearly shown to be logical and in ac­
cord with group dynamics theory. 

The purpose of comparing an ana­
lytical model to an actual system is to 
test the model's prediction validity. 
Using actual data available during the 
real system planning stage, the model 
was run through a typical simulated 
mission and the results compared with 
actual system mission data. The pre­
dictions and observations compared 
very favorably, and most differences 
were not of such magnitude as to ren­
der the predictions ineffective. 

Siegel and Wolf properly conclude 
that digital simulation can provide an­
swers to questions that must be re­
solved early in the development of a 

DYDamic 
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careers. 
And the 
salaries 

they 
command. 

source<:edp 

'-The source edp 
Computer salary survey 
& career planning guide 

Here is an up-to-the minute report on 
opportunities for computer professionals 
including new fields for career advance­
ment on a national and international basis. 
Plus the techniques and strategy of how 
and when to change positions. ·And for 
how much. (As high as $75,000.) 

It's in the all-new 10,000-word 1970 
Source EDP Computer Salary Survey and 
Career Planning Guide. Compiled and 
edited by the Source EDP Computer ex­
perts. To speed delivery of your free copy 
write or call your nearest Source EDP 
office. Or circle the reader inquiry card. 

Atlanta"';'William G. Barnett, 11 Corporate Square 30329, 
(404) 634-5127 

Chicago-Thomas D. Walsh,100 S. Wacker Drive 60606, 
(312) 782-0857 

Cleveland-Jack B. Sellers, Suite 200, 27310 W. Oviatt 44140, 
(216) 871-5966_ 

Dallas-Paul L Dillmer, 7701 Stem mons Freeway 75247, 
(214) 638·4080 

Detroit-Robert T. Stevens, 24500 Northwestern Highway, 
SJuthfield, Mich. 48075, (313) 352-6520 

Houston-George V. Dyer. 2300 W. Loop S. 77027. (713) 621·6070 
Los Angeles-Wayne B: Emigh, 3550 Wilshire Blvd. 90005, 

(213) 386-5500 
Minneapolis-Fred N. Anderson, 801 Nicollet Mall 55402, 

(612) 332·8735 
New Jersey, Union-Daniel A. Mickel, 2204 Morris 070&3, 

(201) 687-8700 
New York-Charles T_ Stern, 1414 Avenue of the Americas 10019, 

(212) 752-8260 
Palo AltO-Gordon f. Best, 525 University Ave. 94301, 

, (415) 328-7155 
Philadelphia-:-George P. Ramming, 1700 Market Street 19103, 

(215)665-1717 
St. Louis-Robert H. Trumbull. Suite 207. 130 S. Bemiston, 

Clayton. Mo. 63105. (314) 862-3800 
San Francisco-Richard M. Clark, 111 Pine Street 94111, 

(415) 434-2410 
Affiliates in the United Kingdom. 

Client companies assume our charges. 

CIRCLE 509 ON READER CARD 
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books ... 

large man-machine system. The inher­
ent variability of humans and their in­
consistent behavior make deterministic 
preelictioll of behavior unrealistic. The 
more reasonable approach appears to 
be that of computer moelels which al­
low for variable anel even erratic be­
havior. Continued progress of digital 
simulation of human behavior will de­
pend upon further developments in 
the related areas of theoretical psychol­
ogy, mathematical representation, and 
and computer programming methods. 
The present state of the art is well 
represented in the authors' work, anel 
use of their models during system de­
sign will he a useful tool to systems 
managers in achieving total system 
effectiveness. 

-JOSEPH STAHL 

book briefs 
(For further information on the books 
listed here, please write directly to the 
publisher mentioned.) 

A Guide for Software Documentation, 
prepared by DorpthyWalsh, Inter-ACT 
Corp., 1345 Ave. of the Americas, New 
York, N.Y. 1969. 160 pp. $16.50. 

This book contains 14 basic computer 
program system models that span the 
full range of software documenta­
tion. Point-by-point instructions enable 
readers to proceed systematically in 
the preparation of any computer soft­
ware and application manuals. The 
book may also be used in the creation 
of documentation standards. When the 
models are used properly, readers of 
documents based on them should be 
assured of completeness of content 
and logical development of informa­
tion, as well as the use of aids such as a 
guide to reading a typical document 
and a complete table of contents. 

Digital Computer Programming, by 
Peter A. Stark, The Macmillan Co., 866 
Third Ave., New York, N.Y. 1967. 525 
pp. $9.95. 

Designed for the beginning student, 
this text emphasizes applications to 
problems rather than the intricacies of 
particulat computer languages. Three 
basic types of languages are covered: 
machine language, symbolic assembly 
language, and problem-oriented lan­
guage. A major feature of this textbook 
is the variety of examples, which are 
completely worked out and include 
computer printouts and results. Thus 
the effect of each program instruction 
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is immeeliately shown. The arrange­
ment of the material permits several 
possible approaches to teaching. 

Computer Evaluation of Mathematical 
Functions, by C. T. Fike, Prentice-Hall, 
Inc., Englewood Cliffs, N. J. 07632. 
1969. 227 pp. $10.50. 
This is a guide to the mathematical 
techniques employed· for coding the 
computer programs required to evalu­
ate such transcendental functions as 
sin x and log x. Content includes error 
in function evaluat~on computations, 
square-root and cube-root evaluation, 
reduction of argument range, poly­
nomial evaluation and approximation, 
rational-function evaluation, minimax 
polynomial and rational approxima­
tions, Ch~byshev polynomials and se­
ries, and asymptotic approximations. 

Management Techniques Through Sys­
tems, by Leslie H. Matthies. Systemation, 
Inc., Box 730, Colorado Springs, Colo. 
1969. 107 pp. $4.95. 

This simple, little (5" x 8") book pro­
vides 1-2-3 techniques for the man­
agement of systems. It includes sub­
jects such as motivation, administra­
tive training, and using time effec­
tively. 

The Market for Computerized Composi­
tion, by John W. Seybold. Computer 
Section, Printing Industries of America, 
Washington, D.C. 1968. 175 pp. $15. 
(Order from PIA Computer Section, 
5223 River Rd., Washington, D.C. 
20016.) 

Addressing itself primarily to printers 
and typesetters, this book also looks at 
the application of high-speed composi­
tion in computer centers that produce 
voluminous printouts. It cites a Gov­
ernment Printing Office study on the 
use of an electronic composing system, 
which purports to cut costs by a5 much 
as 40%. "As an example," it states, 
"20,000 copies of an 800-page com­
puter printout job would cost $11,305 
more to print and bind than it would if 
made only 480 pages-a reduction of 
40 percent in number of pages .... " 
Along with a reduction in bulk, which 
brings with it savings in the cost of 
distribution, the system also enhances 
quality and readability. 

Chapters cover composition systems, 
cost factors,' programs and program­
ming, the markets, and anticipated de­
velopments. The appendix consists of a 
list of computerized typesetting instal­
lations as of the end of 1968, samples 
of typographic style and quality pro­
duced by photocomp systems, and- a 
bibliography. The book itself was pro­
duced on a Fototronic crt. 

All fees, interview & relocation 
el(penses are paid by client 
companies. 

Send resume, brief letter or 
your business card, or circle 
reader service card. We will 
call you within 24 hours to 
discuss your interests. 

FREE INDIVIDUALIZED 
RESUME· 

I f you prefer, send for our 
"quiCk-form" applicant fact 
sheet. You will receive it by 
return. mail. When you have 
filled It out, simply return it 
to us, postage paid, and we 
will prepare an individualized 
resume for you which sells 
your resources and capabil· 
ities and emphasizes your ob­
Jectives In your career. 

o MANAGER, 
Logic Design . 

o MANAGER, 
Data Communications to 20K 

§ CirCUit. D. esign 12-16K 
Logic Design. 12-16K 
Memory 
Sys\ems Design 12·17K 

o MagnetiC 
Recording Techniques 13-17K o Systems 
Architecture. to 21K o Manufacturing 
Process Engrg. 

ASST. TECH. DIRECTOR 
Hardware & Software mil(. 
I nternational travel 
necessary. . to 35K+ 

o MANAGER. 
Software Development to 23K o Senior Programmer > 

360/50 & uP, COBOL, 
QTAM. . . . 11-16K o Programmer/Analyst 
360/30 & up, COBOL, 
BAL,. . . . 11-16K o Senior Specialist L 
360/30& up, COtsOL, 
BAL . . . . 13-17K 

RT Message Switching 
Systems . . . . to 18K 
Compiler Development to 16K 
Conversion Techniques to 16K 
Sort Techniques. to 18K 

Auto tion to 20K 

o STAFF GENERAL 
MANAGER 
Marketing/Sales & Distribution 
of mini computers 
base • to 60K+ 

PRINCIPAL LOCATIONS 

1 Militia Orive Lexington, Mass. 02173 

CIRCLE 518 ON READER CARD 
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The dreams of 
yesterday are the 
realities of today 
at Wards. 

We offer a future, not just a job. A place 
to grow creatively, intellectually and 
financially. The challenge of Sys~ems 
Design is alive and very much in need 
of your help. 

If you are a Programming or Systems 
Professional and you're loo~ing for a 
position that matches your ability, then 
stop looking. The career opportunities 
in our Corporate Systems Division are as 
varied and exciting as the hardware 
you'll be working with. Third generation 
computer systems, large scale computer 
systems ... the largest and finest data 
center in retailing. A chance to thi'nk 
and create and grow. If you demand 
more than the commonplace, come 
and get it at Wards. 

WRITE: 

M. K. Fenwick, Gorporate Systems Division, 

MONTGOMERY WARD Data Center, 

140 South State Street, Chicago, Illinois 60603, 

Call Collect: (312) 467-8708~ 

An Equal Opportunity Employer 

DRTRMRTICN 



Analysts 

Programmers 

$8,000 - $25,000 

Query our file' 

How many nanoseconds would you need to contact 2000 employers 
and compare your achievements with their requirements. 

COMPUTER PROFESSIONALS: 

"HOWARD LEVIN IS PROBABLY 

THE WORLD'S BEST QUALIFIED* 

EDP EMPLOYMENT AGENT" 

*MBA, Personnel manage­
ment; 5 years industrial per­
sonnel experience for a 
major electronics and com­
puter firm; 5 years hands-on 
computer programming and 
systems analysis experience; 
Director and placement 
counsellor for RSVP SERVo 
ICES since 1966. 

Our on-line position evaluation system can save you NOO by compar­
ing your qualifications and objectives with the opportunities available 
through our contacts with employers on an international basis and 
through our affiliations in 85 cities. 

His personal services are free and conven­
ient. Why settle for less? 

Send your resume including salary requirements and geographical 
preference to: 

Ray Alcorn, President 

SERVING . 
PHILADELPHIA, NEW JERSEY, NEW YORK 

CALL COLLECT· N.J. (609) 667·4488 (24 HOUR LIVE 
• PHILA. (215) 922-3993 ANSWERING SERVICE) 

PerSyst 
INC. 

540 Granite St., Braintree, Mass. 02184 

1821 University Avenue, St_ Paul, Minn. 55105 

9525 Georgia Avenue., Silver Spring, Md. 20910 

301/587-0303 

o~r send resume or e:o:e~~e~::e:o~f objective, salary, education, and 

HOWARD lEVIN, Director, Dept. M 
RSVP SERVICES R5V~ ONE CHERRY HILL MALL ISuit, 7141 
CHERRY HILL, N.J., 08034 

Recruitment, Selection, Vocational Training, Placement for Computer Oriented Companies 

CIRCLE 522 ON READER CARD CIRCLE 523 ON READER CARD 

PROGRAMMERS 
applications programming • software systems • systems design 
systems programming • management information systems The 

5-minute 
Name-----------Phone-_____ Date ___ _ 

Homeaddress _______________________________ ___ 
street city state zip 

resume. Present position & salary (Give job title and brief description of principal re­
sponsibilities-machines, languages, applications, etc.) 

Just between us, you may Professional experience in previous positions, and dates of employment: 

not make it alone in 
New York and Chicago. 

When the boss starts Specific field of interest, geographic and job preferences: 
reading resumes, he reads 

ours first. We know, because 
we placed the boss. Education (List highest degree first) 

April 1970 

Mail this resume today to: 

DREW 
Personnel Placement Center, 160 Broadway, New York, N.Y. 10038 (212) 964-8150 

333 North Michigan Ave., Chicago, Illinois 60601 (312) 641-2580 
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the creative computer firm 

We at XDS anticipate unprecedented 
growth during the Dynamic 70's 

You are invited to join our professionals if you 
are qualified in any of the following areas: 

Operating System Programmer 

Language Processor Specialist 

Application Software Product Specialist 

Business System Analyst 

Business Application Programmer 

Software Quality Assurance Programmer 

Diagnostic Programmer 

Sales Support Analyst 

Interested candidates please contact: Mr. Ryan Cyr ... (213) 679·4511 

LOCAL INTERVIEWS CAN BE ARRANGED AT THE SJCC 

Xerox Data Systems Dept. OAT-A, P.O. Box 916, EI Segundo, California 90245 

An Equal Opportunity Employer 

CIRCLE 511 ON READER CARD DRTRMRTION 



EXCLUSIVE! 
The unique personal and confidential relation­
ship we establish with you and our clients 
permits us to offer you outstanding job oppor­
tl.lI1ities, many not found anywhere else. If your 
potential or abilities are above average and you 
are 10Qking for a challenge, our unique service 
p~ovides 49 state and international coverage. 

OUR CURRENT TOP 3 NEEDS: 
1. SALES - HARDWARE or SERVICES 

Managers, Seniors, Juniors 
2. SOFTWARE DEVELOPMENT 

Compilers, 0/ S, Executives 
3. REAL-TIME SYSTEMS 

Time-Sharing, Process Control 

OTHERS - Junior to V.P. Levels: 

• Management/Computer Consulting 
• O.R. Management Sciences 
• Computerized Process Control 
• Management Information Systems 
• Systems Planning/Development 
• Business Systems. Programming 
• Applied Mathematics 
• Scientific Computation 
• Logic/Digital/Circuit DeSign 
• Software/Applications Packages 

SALARIES $10,000·$35.000 

Our clients assume all expenses 
Call collect or write in full confidence to 

George Kostecki 212/695·5214 
Director Career Development 

855 Ave. of the Americas, N.Y., N.Y. 10001 
5710 West Manchester Boulevard, 

. Los Angeles, Calif. 90045 
, Corporate Headquarters, Santa Fe, N. M. 

Joseph Albert, President 

Member ACM; Career Consultants in the EDP Field 
CIRCLE 500 ON READER CARD 
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The Medical Information Systems Division of Lockheed has immedi· 
ate requirements for experienced programming analysts. Work is in the 
area of real·time programming for hospital medical information and 
business office systems. 

Degree and minimum of three years' programming experience 
required. One year experience with hospital processes highly desirable. 

For more information regarding this advanced information systems 
organization write Mr. H. W. Bissell, P. O. Box 504, Sunnyvale, Cali· 
fornia 94088. Lockheed is an equal opportunity employer. 

LOCKHEED 
MISSILES & SPACE COMPANY 
A GROUP DIVISION OF LOCKHEED AIRCRAFT CORPORATION 

Market Manager 
COMMUNICATIONS TERMINALS 

A major small computer company with a 20% per year 
growth rate has established a "key man" position on 
its marketing team to identify market opportunities for 
terminal equipment. You will objectively develop the 
marketing strategy and intelligence for new 
products and software. 

A knowledge of the terminal equipment market is mandatory. 
You must have a working, knowledge of types of Bell System 
data communications services and facilities, as well as a 
knowledge of communications facilities from large and 
small processor manufacturers, relating to management 
information systems and applications. 

The position is in a desirable Eastern location. 
Our staff is aware of this opening. Send your resume and 
salary requirements in confidence to: 

DATAMATION Magazine 
Box E-4-2 
35 Mason' Street 
Greenwich, Conn. 06830 
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Baghdad By Th'e Bay 

San Francisco has long been one of the world's most exciting and most captivating cities. 
Virtually everyone who visits Her becomes an admirer. The City appeals to each person in a different 
way ... with an almost unbelievable variety of moods and attractions, and a wide range of surprising 

visual contrasts. 
San Francisco is a city of views; turn almost any corner and you'll find you're looking at the Bay. Or 
take a boat ride around the Bay to see dramatic views of the city. Your cruise will take you under both 

our bridges. 
San Francisco has one drawback-it's a hard place to leave. Luckily, Friden has arranged for the com-
puter professional to enjoy it as a fringe benefit. This City-By-The-Bay 
can be as close as your resume. Forward it to George R. Breathett, 
Systems Design & Development, 2350 Washington Avenue, San'Leandro, 

SINGER 
California 94577. Friden is an equal opportunity employer. 

FRIDEN DIVISION 

SYSTEMS FOR THE NEW GENERATION: Communication Analyst~ - Business computer communications and 
software; Applications Analysts - Computer systems analysis; Systems Programmers - Assembler and compiler 
development; Systems Writers _ Software manual development. ' CIRCLE 512 ON READER CARD 
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General Motors Research Laboratories make up part of the world-famous GM Technical Center, a 330-acre campus 13 miles north of Detroit and 
within easy driving distance of Michigan's leading universities and Michigan and Canadian recreational areas. 

Systems programmers! 

At General Motors, 
the future is your assignment 

The planning of tomorrow's 
larger and more complex information 
systems has created challenging op­
portunities for systems programmers 
atthe General Motors Research Labo­
ratories. These professionally satis­
fying pOSitions involve non-routine, 
in-depth work in the areas of soft­
ware development and extensions to, 
large scale computing systems. Re­
search areas include: 
• 05/360 ~VT. 
• Terminal oriented sub­

systems. 

• GE 400 conversational 
systems. 

• Virtual memory time-sharing 
systems. 

• Computer "etworks. 
Here, with the central re­

search staff of General Motors, you 
will be working at the outer edges of 
computer science with a small select 
group of colleagues. The contribu­
tions of the Laboratories' Computer 
Technology Department include the 
deveiopment of the computer world's 
first monitor system (announced in 

Mr. J. B. Sparhawk I Personnel Staff Engineer 

1956), its first operational computer 
graphics design system (DAC-I, an­
nounced in 1963), and three of its 
most advanced programming lan­
guages (DYANA, 1958, NOMAD, 1962, 
and APL, 1966). Extensive supporting 
facilities for your research include 
major computer systems such as the 
360 models 65 and 67. 

If you have a degree in 
math or the sciences, plus the inter­
est or experience to qualify for one 
of our excellent positions, please 
contact: 

DD~~GMR D 1920 
Q 1970 

GENERAL MOTORS RESEARCH LABORATORIES 
. Warren, Michigan 48090 I An Equal Opportunity Employer 
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---------------SEND US THIS 
MINI-RESUME: 
Name 

Home Address 

City _____ State ____ Yrs. of Experience __ _ 

I am considering making a change Yes 0 No 0 

Position desired: ________ ,Salary: $,-----

WE'LL SEND YOU: 
FREE Opportunities Bulletin listing salaries and descriptions 
of the best current EDP openings compiled by the nation's 
largest executive and professional placement organization. 
Check your present earnings against the going salary of the 
position you feel qualified to handle. (Our placements show 
that the average EDP professional is worth more than his 
current income.) 
Cadillac reaches out daily to every segment of industry, 
coast to coast, to keep ahead of new job opportunities ~ris· 
ing constantly in the fast-changing world of data proce;;slng. 
If the job you want isn't listed in our Monthly .Bull~tln, no 
organization is better qualified to help you find It-fast! 
Both the bulletin and our confidential service are free. 
Client company assumes all fees. 

LON D. BARTON, Presiderit 
CADILLAC ASSOCIATES, INC.* 
32 West Randolph St. Chicago, III. 60601 

Financial 6-9400 

West coast residents-contact: 
Lon D. Barton Associates, 3325 Wilshire Blvd. 
Los Angeles, California 90005 
(213) 385-9111 

III 
I 
I 
I 
I 
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I 
I 
I 
I 
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*"Where More Executives Find Their Positions Than Any· 
where Else In The World." 

~---------------~ CIRCLE 504 ON READER CARD 

$12,000 to $48,000 
move into upper brackets with 
OUR FREE CAREER ANALYSIS 
• PROGRAMMERS-ANALYSTS 
• SYSTEMS MANAGERS 
• EDP SALES/MARKETING 
• OPERATIONS RESEARCHERS 
• MIS DIRECTORS 
• Softwa re-Timesha ri ng-Conversi on 

Communication Specialists 

If you are not happy in your work-you are in the wrong position I 
Evaluate your career, with the help of our EDP-CAREER SPECIAL­
ISTS, and move. up to a better position. One telephone call can 
solve your problems for. the 1970's. Our staff is recognized by 
industry and individuals alike for bringing together the right per­
son and the right job. BRYANT EDp·SYSTEMS serves the best­
qualified Data Processors in the computer industry and in strictest 
confidence. Call collect 9 A.M. to 5 P.M. Every weekday or Saturday 
until Noon. 

Richard Ondre, Mike Dorn, and Dick McCarty 

(312) 726-5860 or 726-6232 

or send your resume to: 

Rick Adonis, President 

BRYANT EDP· SYSTEMS 
A Division Of Bryant Associates 

67 E. Madison, Suite 1608 Chicago, III. 60603 

Agency licensed 
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A new DECade begins. 
In Sales, Software Support, Engineering, Marketing 
and Programming, the DECade offers opportunity 
unmatched in the computer industry. Write today -
it could prove to be the dawning of a whole new 
DECade of individual involvement and -
professional satisfaction. 

Forward your resume, in confidence, to 
Mr. P. T. Koch, Supervisor, Professional Personnel, 
Digital Equipment Corporation, 148 Main Street, 
Maynard, Massachusetts 01754. 
Digital is an equal opportunity employer. 

Digital Equipment Corporation 
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CAREER MEMO 
To PROGRAMMERS/ ANALYSTS/ENGINEERS 

From EVERETT KELLEY ASSOCIATES, INC. 

If your present position lacks professional 
motivation ... ·NOW is the time to let us 
program your professional future ... 

Consult our staff of experienced sp~cialists 
who are at your disposal. They will open doors 
and arrange favorable interviews with selected 
clients. Utilize your total professional capa­
bility in: 

• Scientific Programming • Digital or Logic Design 
• Real Time Systems • Circuit Design 
• Software Dev~lopment • Commercial Programming 
• Operations Research • Mathematics 
• Applied Systems • Development Engineering 
• Systems Design • Communications 
• Consulting • Salesl Marketing 

Salary range: $8,000-$30,000. All expenses paid by 
client companies (fees, interviewing and relocation). 

Submit your resume in strict confidence, including 
salary requirements and geographic preference, 
directly to Mr. R. L. Keilholtz or Mr. Donald WaYlle 
or write for our composite resume form A. 

EV~;;~~!i;!.~!EY i 
1.2' So. Broad Street (Suite * ~ 0 0) 

Philadelphia, Pa. 1 Ci 10? 
Placement of Computer Professionals since Binac. 

CIRCLE 505 ON READER CARD 

LOCKED IN­
. TO DULL PROGRAMMING! 
Exciting jobs and better pay in Programming are 
all around you these days. PARKER-FINCH can 
help you find the work you want to do - sprin~ 
you loose from monotonous routine and 
dead-end work. To have us open new doors to 
your future, simply send us your resume or call 
us today. Key jobs are waiting! 

I!J .. 
fMKER-FtB1 

576 FlnH AVENUE 
NEW YORK, N.Y. 10036 • (212) 765-6280 

Assoclates,lnc. 
CIRCLE 514 ON READER CARD 
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Us. Surprised? 
Don't be. 
Chase Manhattan is one of the most exciting soft-

ware houses around. 
One of the largest, too. 
Large enough to need the best people there are. 
You, perhaps? 
You'd be working for the only bank chosen by IBM 

to be a field test site for GIS. 
We had researched information retrieval and data 

management systems for years, so we were ideally 
qualified. 

We coordinated closely with IBM experts, and now 
we participate in computer user group discussions, 
committees, and application workshops. 

Chase Manhattan doesn't just use software. 
We develop it. We innovate. We research. 
And we need people like you to help us do all these 

things. 
And when you work for us, we give you excellent 

fringe benefits, plus formal professional development 
courses that help you keep up to the minute in your 
specialty. 

Send your resume to Ron Flint at the address below, 
or call either Ron at (212) 676-3439 or Bill Oglesby at 
(212) 552-4676. . 

Call them collect. 
They'll tell you why Chase is called The Computer 

Bank. 

THE ~ .. 
CHASE .. , 

Member FDIC 

MANHATTAN 
BANK, N.A. 
1 Chase Manhattan 'Plaza 
New York, New York 10015 
An Equal Opportunity Employer 

The Computer Bank 
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EDP 
PROFESSIONALS 

• BAL, FORTRAN, COBOL, PL 1 
• REAL TIME, TIME SHARING 
• SOFTWARE DEVELOPMENT 
• SCIENTIFIC APPLICATIONS 
• BUSINESS APPLICATIONS 

If your interest and ability is in any of these areas 
-our interest is in you! Consult with our Phila­
delphia Dunhill Staff! We are the EDP Specialists 
in an organization that covers the U.S. and Cana­
da with 84 locations. Send us your resume, salary 
requirements and geographic preference in con­
fidence. All costs absorbed by client companies. 

Write to T. P. Halfpenny 

BUDlail1 
of PHILADELPHIA, INC. 

Broad & Locust Bldg 
1405 Locust Street 

Philadelphia, Pa. 19102 
(215) 546-6400 
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EDP SEARCH 
SHOULD YOU CONSIDER A CHANGE? 
MOST PROFESSIONAL EDP PEOPLE DO. 

HERE IS WHY FOX-MORRIS IS 
THEIR FIRST CHOICE: 

A recognized staff of professional experts offering LOCAL, REGIONAL & 
NATIONAL COVERAGE through our direct branches (Phila., New York City, 
r~~n~~~.n & Wilmington) as well as coast to coast coverage throughout 

Completely confidential service. 
Unparalleled contacts with industry based on years of successful results. 
Professional resume evaluation and career guidance • 
Client companies assume employment costs-including interview ex­
pense, relocation (if necessary) and search fee. 
SEND RESUME DIRECT, OR CIRCLE NUMBER ON READER CARD. 

_ All replies to J. J. Shields: 

III fox-morris associates / personnel consultants 
1500 chestnut street I phila pa 19102 / (215) 561-630C' 

nlher offices fie\.-\ yo~k wllmlnqton or,Pceton 
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the*forum 
The Foru~ is offered for readers who want to express their opinion on any aspect 
of information processing. Your contributions are invited. 

THE 
COMING NUMERICAL 
CRISIS IN COMPUTING 
Maybe the "consumerism" movement 
should turn its attention now to the com­
puter industry. Or maybe what the in­
dustry needs is its own private con­
sumerism movement. There's certainly 
plenty of scope for such a movement. 
Take the question of numerical accu­
racy as one, important example. 

Now everybody knows computers 
are good at "number ~runching.i' It's 
one of the fundamental myths of com­
puting. Thot's right, I said "myth/' be­
cause, while computers are fast, all 
right, they're not always accurate. And 
the accuracy of numerical results is a 
problem that's plagued computer users 
from the very beginning. 

Notice I'm not talking about preci­
sion. You can't expect 18-bit ac.curacy 
from a 16-bit machine. But it does seem 
reasonable to expect 12-bit accuracy 
from such a machine, especially as the 
result of a relatively simple calculation. 

We've all heard horror stories on this 
general theme. like the trigonometric 
subroutine that was heavily used for 
years at one installation till they did 
some benchmark tests in picking a new 
computer and accidentally found it 
gave completely spurious results for 
some values of its argument. Or the bug 
in the floating-point multiplication al­
gorithm permanently wired into the 
hardware of one popular computer. Or 
the study that was done to find the most 
accurate linear equation solver, which 
concluded they were all lousy. 

Such stories have always been with 
us, but it seems to me recently they've 
been rising to a crescendo of outrage. 
We could even commission Ralph 
Nader to write a book about it, called 
"Inaccurate At Any Argument." 

Now maybe the manufacturers' nu­
merical subroutines and wired algo­
rithms haven't been getting any less 
accurate over the years, and it's just 
that more people are using them and 
finding errors. But this is all the more 
reason for the industry to take some 
positive action to ease what might 
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eventually be called "The Numerical 
Crisis in Computing." 

Well, all right, what can be done? 
Do we need some standards? A testing 
lab? A manufacturer's accuracy oath? 
A new committee? Some more litiga­
tion? Or what? 

Elsewhere (SIGPLAN Notices, Oc­
tober, 1969) I've called for long over­
due action to establish an American 
National Standard for Numeric Conver­
sions in Programming Languages. But 
that's just a tiny part of the problem. 
Besides, setting the standards is rela­
tively easy. It's determining how well 
the products meet the standards that's 
hard. 

Dick Canning (in EDP Analyzer, De­
cember, 1969) has called for -,(olunteer 
efforts to tackle a whole host of press­
ing problems, including the software 
certification problem. He suggests an 
independent software certification lab 
might be set up along the lines of the 
Underwriters' Laboratory. 

I think this is a good idea, but I also 
think certification of all commercially 
available software is just too big a job 
for anyone group. So what I'm ~alling 
for is an independent, nonprofit, Nu­
merical Certification Laboratory, sup­
ported by competitive pressures, like 
the Underwriters' Laboratory, from fees 
for testing manufacturers' products. In 
this case, the testing would determine 
that the products meet minimum stan­
dards for numeric accuracy. Of course, 
until algorithm-proving techniques ad­
vance tremendously, it would be under­
stood that such certification could not 
guarantee complete accuracy for all 
arguments, any more than a UL label 
guarantees complete safety under ·all 
conditions. 

Where can we look for leadership in 
establishing a Numerical Certification 
Laboratory? From user groups? Profes­
sional groups? Industry groups? The 
government? 

The computer users' groups have 
been grappling with this problem for 

years without appreciably denting it. 
Depending as they do on part-time vol­
unteers, they lack the resources to 
tackle a job of this mag!1itude. And the 
professional groups face the same situ­
ation. After all, what would you esti­
mate to be the cost of certifying that the 
typical scientific subroutine package 
meets some minimum standards for nu­
meric accuracy? To do a good job of 
this is often more costly than the manu­
facturer's original testing-which is one 
reason why it's needed. 

We can't expect the Business Equip­
ment Manufacturers' Association to 
take the lead in this either. There's no 
profit in it for the computer manufac­
turers, so long as they can all avoid it 
together. Besides, BEMA has just shot 
its all too meagre wad-and it has the 
same funding problems as the UN­
moving from New York to Washington. 

So that leaves the federal govern­
ment, and here's where I suppose I'll 
lose at least some of my readers, but 
what else is there? The user and profes­
sional groups are too poor and the 
manufacturers are too short-sighted. 
Besides, only the government can 
supply the initial economic pressure 
nee,ded to make the hardware and soft­
wa~e vendors pay the high cost of nu­
meric certification, by making it a 
federal irformation processing stan­
dard that no hardware or software 
product can be brought into the federal 
inventory without such certification. 

If you're still with me, you may be 
wondering how you can help advance 
this cause. Should you write your Con­
gressman? Herb Grosch? Ralph Nader? 
The Secretary of Commerce? Your local 
IBM salesman? 

Let me confess I don't have a bril­
liant, detailed plan of action, and I'm 
not even persona lIy concerned with the 
problem since I'm primarily interested 
in nonnuemric computation. But I do 
have at least a tentative plan of action, 
and you can help. 

Send me your numeric horror stories, 
care of this magazine, documented as 
thoroughly as possible and comment­
ing on the chaos caused, and I'll see 
that your stories are used as ammuni­
tion in the battle to establish a Numeri­
cal Certification Laboratory. Maybe 
we can get the Computer Science and 
Engineering Board of the National 
Academy of Science to recommend this 
to the Commerce Department, and 
maybe we can convince Commerce 
Secretary Stans to ask Congress for 
some money, and maybe ... 

. -CHRISTOPHER J. SHAW 
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The System of the 70~s­
THE NEWREALITl 

Mass production-you can buy a Systel 
21 terminal for as little as $1,872. 

Multimedia terminals produce tape, cal 
tridge, card and on-line input. 

Microprocessors let you perform man 
computer functions off-line. 

Zero-defect computer tape input systel 
lets you record data anywhere-withol 
environmental controls. 

Black and white, and color video di: 
plays provide fill-in-the-blanks forma 
ting so anyone can prepare and veri' 
computer input. 

'\:;>* :bl Desk-top printing robots prepare forma 
ted hard copies from tape, card, ca 
tridge or computer input. 

\)l!'ti :lld Batch-transmission and unattended 01 

eration features allow automatic pollin 
of remote locations. 

\.)1B Low-cost VIATAPE Banks provide digit 
filing systems with automatic search an 
retrieval-can be used anywhere. 

'\::';7vr1h/ Under-$5,000, general-purpose, 4-K, te 
minai-oriented computer provides 10\ 

I 

cost processing power wherever it, 
needed; 8-K version sells for und, 
$10,000. 

LSI/MOS reliability. 



Distributed Data PI*oeessing 
AND ITS SIGNIFICANCE 

fhe applications detailed on the next few 
Jages would not be practical if it weren't 
:or Distributed Data Processing, the new 
:echnology developed by VIATRON. 

Present-day data management systems 
:ire oriented to the giant central processing 
.Jnit in the computer room. This orientation 
las precluded using computer logic for 
3veryday data communications, manage­
nent and processing. 

The new technology has created data 
itations and computers that everyone can 
Jse. That can be placed in any environment. 
~nd, that you can afford to put on every 
jesk where data originates or is used. With 
his new technology you can build systems 
hat parallel - rather than divert - the 
;hannels through which information must 
low to make decisions and keep records. 

These new systems are something that 
Jeople can touch, see and work with to 
landle the problems that are on their desks. 

Jistributed Data Processing 
Distributed Data Processing, as the name 

mplies, distributes computer logic to those 
)Iaces where it is needed instead of trying 
o funnel everything through a remote com­
)uter room. 

Data is processed as it is gathered 
through the use of logically programmed 
System 21 terminals. Inexpensive System 
21 computers add the middle management 
dimension to the system, freeing the central 
processing unit for the big jobs it was 
designed to do . 

The hierarchial approach of Distributed 
Data Processing is completely flexible. Like 
a human organization it can be built a part 
at a time - organized to reflect the charac­
teristics of a particular business. 

You can start today. 
Your VIATRON dealer can show you how 

you can build the Systems of the 70's to­
day. He has a staff of highly-trained and 
experienced systems analysts who can 
show you how System 21 can not only cut 
your data processing costs but produce an 
immediate, measurable return on invest­
ment. 

So why wait until tomorrow? Look at the 
specific applications suggested here, study 
the detailed descriptions of the com­
ponents and configurations made possible 
by the new technology and then give your 
dealer a call. 
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The I-eeeiving system 
()f the ,()~s 
The man on the receiving dock is faced with feast or 
famine. Either there are no trucks coming in or all the 
docks are filled and other trucks are waiting their turn. 

Today's receiving problems 
In periods of feast, receiving dock personnel are a har­

ried lot. They must match the truckers' shipping papers 
to copies of purchase orders sent to them by the purchas­
ing department. 

One truck may contain material that is covered by many 
purchase orders. 

Part numbers on the purchase order must be checked 
against the received material. The quantity ordered must 
be checked against the quantity stated on the shipping 
papers which in turn must be checked against the actual 
quantity received. 

Getting the job done 
Even if everything is in order, the job isn't done. Paper 

work has to be generated to notify purchasing and 
accounts payable. Partial shipments require additional 
paper work. Finally a travel card must be prepared before 
the material can be moved. All this time things are be­
ginning to Dack up. And, if receiving personnel try to 
work faster, errors increase. 

There are several possible solutions. Add more receiv­
ing docks and more people. Attempt to schedule the 
arrival of vendor trucks. Or, reduce the amount of work 
required to receive material. 

The benefits to you 
System 21 reduces work load and errors by automati­

cally matching shipping papers and purchase orders, by 
generating travel cards, and by automatically producing 
the data required for accounts payable and purchasing. 

The 
ine()ming insllceti()n 
system of the 'O~s 
Incoming Inspection has the responsibility for testing 
material received from vendors to make sure that it 
meets the specifications required by manufacturing. Each 
of the thousands of different parts received has its own 
t,,<'t nrnrt>rillrp!=: Findina the correct test procedure, per-

forming the necessary mathematical calculations, and de­
termining what to do next requires most of the inspector's 
time. This limits the amount of material he can inspec' 
and therefore raises the cost of inspection. 
Cutting control costs 

The 2150 Incoming Inspection System performs thOSE 
routine tasks for the inspector. 

All procedures are recorded on VIATAPE. The prope 
one is selected by the computer upon entry of part numbe 
from the travel card. 

Sampling methods 
In tests using statistical sampling procedures, th 

inspector enters the part number and the quantity receivec 
The 2150 specifies test lot size, tells the inspector ho' 
to select samples, and leads him through the test. 

If a part fails, the computer notifies the inspector an 
prints out a rejection notice for the purchasing depar 
ment on the printing robot. 

If calculations are required, test data is entered throug 
the keyboard by the inspector. Results are displayed 0 

the terminal. 

Printed results 
As the computer is leading the inspector through th 

procedure, it is also generating a VIATAPE recording c 
each test. Test history reports are generated by the corr 
puter and printed for quality assurance engineers. 

Failure rates by part number and vendor, shortcoming 
of the testing procedures, and adherence of the inspectc 
to the procedures are easy to check. 

New test procedures can be installed instantly by di~ 

tributing new VIA TAPES to replace the out-dated pre 
c~dures. 

The 
stoelu-oom system 
()f the ,()~s 
Stockrooms simply cannot justify the use of expensive de 
processing systems to keep track of inventories. Wha 
needed is a low-cost, easy-to-operate system that involv 
a minimum amount of work. 

Verified transaction records 
VIATRON provides a system that allows simple transc 

tion entry with verification, immediate updating of balanc( 
inquiry processing and automatic reordering. 

Incoming stock is posted by reading the punched tra' 
card that accompanies it. The stock clerk then adds t 
transaction code and storage location. The travel card 



STOCKROOM 

aved for use in subsequent transactions, such as file 
lquiry and inventory withdrawals. 

·he job to be done 
The 2150 is dedicated to performing four 13tockroom 

Jnctions: 
1. File update: receipts and withdrawals. 
2. File inquiry. 
3. Reordering. 
4. Inventory reporting. 

fork load reduction 
Stockroom paper work is eliminated. Real time opera­

ons are made possible without adding a teleprocessing 
'ont end to the central computer. At the same time, the 
lad on the central computer is reduced since it is no 
mger used to handle day-to-day stockroom inventory 
roblems. 

fhe purchasing 
iystem of the ,O~s 
ystem 21 allows purchasing agents to remain in complete 
Jntrol of all data for which they are responsible-control 
hich extends from the keying of input to the automatic 
reparation of purchase orders and transaction tapes to 
3 used by other departments. 

ontrol of paper 
All decision-making is left to the pur~hasing agent. Sys­
~m 21 is simply a tool which helps control the massive 
)w of paper work associated with the purchasing opera­
In. It files and reports data, and it frees the purchasing 
Jent to do the job he was hired for-make decisions 
hich save you money. 

perations sequence 
The operation begins with the receipt of material re­

Jests. Departments, like manufacturing, having a large 
Jmber of requests may submit them on VIATAPES pre­
Hed on their own System 21 units. Other requests may 
~ submitted on paper fo'rms. 
In the purchasing department a System 21 robot lists 
I material requests received on VIATAPE producing 
ultiple copies for distribution to all purchasing agents. 
Each agent takes the list and selects the items for which 

~ is responsible. To those items he adds the vendor code, 
lipping instructions, payment terms, billing instructions, 
quisition number and other needed information. 

Purchase order presentation 
The list is then given to a System 21 operator who pre­

pares the purchase order. She enters the vendor code and 
the additional information required. Fixed vendor data is 
extracted from the vendor file stored on VIATAPE. The 
2150 computer inserts the appropriate control characters 
to format the printout. Upon command from the operator 
the entire purchase order is printed. 

The factory data 
collection system 
of-the 70~s 
The key to production control is knowing what's happening 
on the floor. What jobs have been completed. What jobs 
are being worked on. What jobs are on schedule. What 
jobs are behind. 

Until now, scheduling of production has been hampered 
by the lack of timely input. 

Data collection at its source 
Most of the data collection and feedback equipment that 

has been tested on a factory floor to date has been un­
successful for· several reasons. It has been difficult to use, 
too expensive, too delicate for the factory environment. 
System 21 offers an excellent solution for factory data 
collection. It overcomes all the problems listed above-it 
is easy to use, it is very inexpensive, and it is designed to 
operate in a factory environment. 

The unit card reader enables production workers to pick 
up job numbers, part numbers and other data from the 
travel card that accompanies jobs through the production 
cycle. 

The information you need 
Upon completion of a particular job, the travel card is 

read into the System 21 terminal and displayed on the 
video. Variable information, such as employee number, 
quantity produced, and quantity scrapped, is entered 
through the keyboard. After visual verification, the data is 
transmitted to a 2150 computer. 

System flexibility 
An advantage of the VIA TRON System 21 is that it ' 

allows each terminal to operate independently. In the event 
of a system failure, each terminal can be placed in a 
standby mode-there's no need for a backup system. 

The foreman or operator would follow the usual pro­
cedure, but instead of sending data to the computer, he 
would record it on VIATAPE. When the system is restored, 
the data stored on VIATAPE is batch transferred to the 
2150. The computer then edits all the transactions on a 
batch basis and responds to the transmitting terminal, 
telling the operator which entries must be corrected. 

Keeping on schedule 
The VIATAPE recorder that's part of the terminal also 

serves to record both the data on the travel card and the 
data entered on each job so the foreman has a complete 
transaction record at the end of the day. This enables him ~ 
to check the completed jobs against schedules issued to ~ , 
him by production control. q 
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The engineering 
computation system 
of the 70's 
The engineer is faced with a constant need for computa­
tion. Slide rules are inaccurate and slow, centralized com­
puters are inaccessible, time sharing is too expensive. 

A personalized computer 
The answer is his own computer that is fast, accurate, 

and less costly than time-sharing. The answer is a System 
21 computer. 

It has a powerful instruction set. Triple word precision 
arithmetic-up to 48 bits long. Inexpensive mass storage. 
Input/output 10 times the speed of paper tape, and the 
ability to support multiple System 21 terminals located 
throughout the engineering department. With video dis­
plays, hard copy, and tape storage capabilities. 

Program preparation 
The engineer prepares his source program at a System 

21 terminal operating in an off-line mode and records it 
on VIATAPE. When the program is complete, the engineer 
inputs his program to the 2150 computer where it is 
compiled and assembled to produce an object program 
VIATAPE. 

, Data output 
To execute a program, the object VIATAPE is loaded 

into core and the engineer uses his terminal in an inter­
active mode to input data and receive output on his display 
or on VIATAPE. 

If hard copy is desired, a System 21 printing robot can 
be interfaced with the terminal to produce completely 
formatted reports and graphs. 

DRAWING FILES 

r[~·~J~~~J~r'c~~~ .... __ ---.1:::::10!illE<l!ill1 
I L_==i·,::~ .. _J .... . :: . 8J [J GJ GJ . 

I ~ tr-.... '" ,·~·.:.;-~.'.l 
II D~D [ .. 1[- j I 
~ -+L---:rn.-'-.--_.J 

1==.=:-::::: ..... _.=::: .... = .... =_._._._.=_ ... _=_ .. _=. __ .... =._ .~.=,,_ .. J:. 

The drafting records 
control system 

,. of the 70's 
It's a fact that duplicate drawings are constantly being 
created in the drafting departments of most businesses. 
Why? Because it's easier, and faster, to create a new 
drawing than to find an old one. Cross index filing systems 
are almost impossible to maintain manually. Consequently, 

drawings are usually filed by drawing number or date 
sequence that has no relationship to the part. This filing 
system results in duplicate drawings and the assignment 
of new part numbers to items that are already used in the 
business. So, the drawing file grows and costs mount­
for filing space, for drafting labor, and for duplicate inven­
tories resulting from the same part being assigned multiple 
part numbers. 

Save by cutting out duplication 
System 21 solves these problems and lowers costs with 

a 2150 computer and System 21 terminals. Drawing num­
bers and commodity codes are recorded and cross-indexed 
on VIATAPES. 

To review drawings of stainless steel bolts, for example, 
the draftsman or designer keys in the appropriate com­
modity code and the computer retrieves drawing numbers 
and descriptions for all existing bolt drawings. The drafts­
man then pulls the selected drawings to see if one is 
appropriate. 

All-around filing system 
System 21 is also used to store where-used files so that 

an engineer can quickly measure the impact of proposed 
design changes. 

Keeping track of engineering change notices is also 
simplified with System 21. A periodic listing of impending 
engineering changes sorted by their effective dates is an 
automatic by-product of the system. 

I The sales inquiry and 
I order system of the ,O'~ 
I Sales orders and inquiries originate in the field-not in 

the home office. But information must get back to the 
home office, accurately and quickly. Therefore, the sales 
inquiry and order system must be data entry and com­
munication oriented. 
Speeding up the data flow 

System 21 provides both capabilities at affordable 
prices. A VIATRON 2150 computer with 'a bank of VIA­
TAPES and with System 21 terminals is a powerful order 
entry and communication system. The VIATAPES contain 
customer names, shipping addresses, billing addresses 
and other fixed data. 

Handling purchase orders 
As purchase orders are received, a clerk at one of the 

terminals keys the customer identification and the variable 
data from the order. The 2150 automatically searches the 
VIATAPES to obtain fixed customer and product data and 
then generates on the printing robot a written confirmation 
statement for the customer. A transaction record for each 
order is stored on VIATAPE. 

Ease of communications 
At the end of the day, the order records are batch trans­

mitted to the home office- over standard telephone lines. 
The orders are received by the home office computer or by 
a System 21 terminal with a zero-defect computer-com­
patible tape recorder. 

Inquiry response 
Customer inquiries would be handled by System 21 

terminals equipped with communication adapters. When 
an inquiry is received, the salesman or sales clerk dials 
the home office computer and enters the appropriate 
inquiry. The response is immediately displayed on his 
terminal. 
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The warehouse 
invenlory syslem 
orlhe 70's 
The critical data management problem in a warehouse is 
keeping the information system current with the physical 
system. All records and files should reflect actual 
inventory. 

Keeping up with inventory turnover 
When the information system falls behind the physical 

system, additional inventories must be carried in order to 
avoid out-of-stock conditions. 

Easy-to-use System 21 terminals allow warehousemen 
and stock clerks to record transactions when and where 
they happen. 

Input flexibility 
Transaction records stored on VIATAPE are collected 

periodically from each terminal and converted to either 
punched cards or computer-compatible tape for process­
ing by the central computer. If the warehouse is located 
on the same premises as the computer center, the mag­
netic tape or cards can simply be hand carried to the 
computer. If the warehouse is in a remote location, a 
System 21 terminal is equipped with communication capa­
bilities so that it can transmit the day's transactions back 
to the computer center using standard telephone lines. 

MANAGEMENT 
INQUIRY 
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Corporate 
management 
system of-the 70~s 
There's a lot of information about sales, production, 
project status, budget performance, and financial state­
ments in the corporate data base-information that is 
needed by top management to make daily business 
decisions. 

System 21-the same system that helped create the 
data base, and keeps it up-to-date-gives managers 
immediate access to all information. The same informa­
tion that first-line management is using-not watered­
down or disguised summary reports prepared when it's 
too late to take effective action. 

Getting data where it's needed 
System 21 terminals can be placed on the desk of every 

manager giving them a direct line to the corporate data 
base. Better yet, the terminal may be placed on the 
secretary's desk and a remote display placed on the 
manager's desk. Now she initiates computer inquiries just 
as she would a phone call, and the responses appear on 
the manager's display in color. If hard copy is needed, it 
can be produced automatically on the secretary's type­
writer. 

System 21 helps take the guesswork out of decision­
making. It's the modern management tool-the standard of 
the 70's. 

DATA PROCESSING 

Dala processing 
in the 70's 
THE OPERATIONS LIBRARY 
The security and integrity of data stored on tape and disk 
volumes is of vital concern to the management of corpora­
tions using data processing equipment. The task of cata­
loging and controlling the distribution of such volumes is 
monumental. It requires 100% accuracy. If the wrong tape 
or disk is used for a particular processing task, the con­
sequences are catastrophic. 

More for your money 
A 2111 data management terminal with printing robot 

and unit card reader is a low-cost, highly effective tool for 
preventing such a catastrophe. 

The unit card reader reads fixed data such as serial 
number and volume number from a library card. The key­
board tets the library clerk enter the borrower's name, due 
date and other variables. 

Updating card files 
The printing robot creates labels and volume assign­

ment and inventory lists. The card reader/punch adapter 
is used to produce new library cards. 

THE SYSTEM 21 ROOM 
In the modern counterpart of the tab room, System 21 
saves you money, time and noise in your key entry and 
media conversion operations. 

Faster data throughput 
The 2111 terminal performs all the functions of the key­

punch and key verifier, offering you more throughput, 
visual verification, key verification and error-free recording 
on VIATAPE. With System 21 you can produce error-free 
computer-compatible tapes and punched cards automati­
cally. 
Support for the central system 

In addition, System 21 performs the functions needed 
to support a total data processing system. The 2150 
computer with a bank of VIA TAPES is used to duplicate 
format and program tapes needed throughout the cor­
poration. A 2111 is used to pool VIATAPES from remote 
terminals on to error-free, computer-compatible tape. The 
printing robot is used to generate reports from VIATAPES 
prepared at remote locations. The 2111 and the unit card 
reader are used to convert readable documents to 
VIA TAPE. cards. or comouter-comoatihlp. t::.np. 
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PAYROLL 

PAYROLL 
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When you think of payroll, you think of your weekly check. 
But issuing checks is a routine job for today's computers. 
The problem facing the payroll department is how to keep 
the information in the computer up to date so that checks 
are issued correctly. 

The old way 
In the 60's this meant filling out form sheets for changes 

in employee records such as address, pay rates, number 
of dependents, and department. The form sheets were 
then sent to the keypunch center for punching and key 
verification, then to the tab room for sorting. Unfortunately, 
this multiple handling of the data caused errors and delays 
in updating the computer files. Result-inaccurate checks. 

A system for today 
But, now it's the 70's and System 21 has changed all 

that. No more form sheets, no more keypunch, nor key 
verification, no more tab room-no more delays. 

Using System 21 data management stations in the pay­
roll department, changes are entered and visually verified 
by a payroll clerk who understands the information - not 
by a keypunch operator who doesn't. Data is then recorded 
on computer-compatible tape ready for processing by the 
computer. 

ACCOUNTING 
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ACCOUNTING 
Each accounting entry must be prepared by an accountant, 
coded by a clerk, keypunched, key verified, sorted, and 
finally sent to the computer. 

No duplication of input 
System 21 eliminates this multiple preparation cycle 

and its inherent delays by permitting the clerk who under­
stands the data to record it directly on error-free VIATAPE. 
Transactions are entered through the System 21 keyboard 
using the fill-in-the-blanks technique which displays all 
format words and keyed data on the System 21 screen. 
After visually verifying her entry, the clerk records the 
transaction record on VIATAPE. 

The VIATAPES are then automatically converted to 
punched cards or computer-compatible tape for processing 
1- ... .&.1... ___ -.. .... II+nr 

On-line calculations 
System 21 computers provide computational capability 

for the many calculations required in accounting. For 
example: the 2150 computer can calculate return on invest­
ment, perform cash flow analyses, compute depreciation 
schedul.es, or determine interest payments. Results of 
these and other calculations are displayed on the System 
21 terminal and printed by the printing robot when hard 
copy is desired. 

SYSTEMS 
AND 

PROGRAMMING 

Getting computer time is the programmer's biggest prob­
lem. System 21 terminals bring the computer room to the 
programmer's desk by giving him direct access to a large 
computer through the 2150's selector channel interface. 

Program preparation and editing is done without tying up 
the central computer. When the programmer is satisfied 
with his source program, he initiates remote job entry 
through the 2150 to the central computer where an on-line 
debugging system permits compilation and testing of the 
program. 

He obtains current listings using his System 21 printing 
robot. His programs can be stored on VIATAPE cartridges 
in his own desk drawer. There are no cards to carry around 
or drop. No source data to be clobbered by an operations 
error. And, no time lost waiting for keypunching and 
machine shots. 

The applieations for 
the system of the 70's 
are limited only 
by your imagination 
Advertising Media Analysis 
Traffic Control 
Secu rity Systems 
Law Enforcement 
Retail Sales Systems 
Medical Records Systems 
Personnel Records Systems 
Teaching Aids 
Cost Analysis 
Estimating 
Insurance Planning 
Hospital Billing Systems 
Income Tax Collection 
Service Bureau Communications 
Utility Billing Systems 
Brokerage Record Maintenance 
Ticket and Reservation Systems 
Mail Order Processing 
Dispatching 
Mail Order List Maintenance 
Subscription Processing 
Educational Records 
Voting List Maintenance 



SYSTEM 21-The hardware of the 'O~s 
The 2111 
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The 2111 Microprocessor is an LSI/MOS component 
which provides the storage and control logic functions for 
the expanded System 21 data management station-a 
desk-top station capable of performing the many routine 
batch processing tasks which currently overburden your 
central computer. 

The 1024 12-bit word Read-Only Memory houses hard­
wired microprograms equivalent to a general-purpose 
computer's software. The microprograms initiate auto­
matic input and output operations and interpret data 
entry, reformatting, editing, error correction, visual and 
key verification, tape searching, and peripheral control 
programs. 

The 2111 also provides a 400-character dynamic storage 
which is divided into five directly accessible areas. 

The Read Record holds previously processed data out­
put from the microprocessor. 

The Write Record is used for data entry and process­
ing. As data is output to a tape or data channel, the con­
tents of the Write Record are transferred to the Read 
Record. 

The Master Record displays fixed information and 
format words which assist the operator in data entry and 
processing. 

Control Records 1 and 2 contain program control func­
tional specifications referenced by the microprocessor. 

FUNCTIONAL CAPABILITIES 
Microprocessor functions can be controlled either manu­

ally through the keyboard and control panel or auto­
matically by the microprocessor control record. The con­
trol characters recognized by the microprocessor are listed 
below: 

U - the keyboard is set in the upper shift position 
L - the keyboard is set in the lower shift position 
D - the field from the Read Record is duplicated into 

the selected record 
M - the field from the Master Record is duplicated into 

the selected record 
S - the cursor is skipped to the beginning of the next 

field 
Z - the numeric field thus identified is right-justified 

through the insertion of leading zeroes 
I - the next record is input immediately without out­

put of the record currently being processed 
0- the record currently being processed is output 

immediately 
R - the output sequence specified by the OUTPUT 

OPTIONS rotary is initiated immediately. If options 
are OFF, the microprocessor is halted. 

C - selected fields are compared in accordance with 
program functions currently being executed 

NUMERICS - reformatting functions are initiated in re­
sponse to numeric specifications 

HIGHLIGHTS 
Automatic input/output under program control- provides 
true batch processing for: record updating, key verifica­
tion, and tape search. After a record is input from the 
selected tape or data channel, the cursor is returned to 
position one. If Program Control is "ON", automatic inter­
pretation of the control program begins; otherwise, the 
cursor remains in position one-awaiting operating action. 
As soon as the record is completely processed, it is output 
to the selected tape or data channel. 
Reformatting within record and field - records are re­
formatted on a character-by-character basis. Fields and 
data within fields can be rearranged and eliminated as 
desired. A single character can be copied into as many 
positions as desired thus providing the ability to duplicate 
fields. This is especially useful when source data is pre­
sented in an order quite different from that expected by 

a receiving computer or when there is little room for 
blanks between fields - thus making visual verification 
almost impossible. Computer output can be reformatted 
for terminal operations. Data recorded on VIATAPE or 
computer-compatible tape can be rearranged for listing 
by the printing robot. 
Tape search - makes it possible to retrieve a specific 
record or series of records. A search argument is entered 
into the Master Record in those positions where it is 
expected to appear in the records on the file being 
searched. File records are read into the Write Record and 
the microprocessor initiates a compare operation. 

When a match is encountered, the record can be 
processed and output to a selected tape or data channel. 
Alternately, unmatched items may also be sent to a 
selected channel. Search operations can be performed on 
multiple fields or on the entire record. 
Character deletion and insertion - the DELETE and IN­
SERT keys provide powerful error correction capabilities. 
Extraneous characters can be deleted and missing char­
acters inserted. Resultant contraction and expansion of 
fields can be performed under program control. Shifting 
of characters occurs to the right of the cursor except in 
left-zero fields, where it occurs to the left. 
Key verification - insures the accuracy of previously 
keyed data. After a record is read into the Master Record, 
the operator re-keys the original data into the Write 
Record. The microprocessor compares each character as 
it is entered and locks the keyboard if there is a dis­
crepancy. The operator can then correct the data in either 
record. The operator cannot proceed beyond the point of 
error until a correction resulting in an equal compare is 
made. 



Tape validation - in all operations involving VIATAPE or 
computer-compatible tape, the validation feature can be 
used to guarantee error-free data transfer to and from 
tape. When the VALIDATE switch is "ON", the micro­
processor checks the validity of each read and write 
operation. If a data error is detected during input, the 
microprocessor will re-read the record. If the error is 
detected again, the CHANNEL ERROR and OPERATOR 
ERROR indicators will light and the read operation will be 
halted. 

During output, after a record has been written, the tape 
will be backspaced and the record will be read back into 
the microprocessor, where it will be compared to the 
original record which still resides there (read-after-write 
check). If an error is detected, the record will be rewritten 
and rechecked. After three attempts have been made to 
validate a record, the failing area of the tape is spaced 
over, and the record is written in the next good area. 

OPTIONAL CAPABILITIES 

Automatic input options - permit the operator to select 
one of the following input sequences: 

1. load new format with its associated program record 
from tape channel 1 

2. load new format with two associated program records 
from tape channel 1 

3. batch-transfer of records from a selected input chan­
nel to a selected output channel (required for un­
attended batch communication) 

4. load Master Record from the selected input channel 
(required for batch reformatting) 

Automatic output options - permit the operator to select 
a combination of tape and/or data channels for automatic 
output: 

1. to data channel 1, and tape channel 2 
2. to data channel 1, and data channel 2 
3. to data channel 1, data channel 2, and tape channel 2 

Field and character selection - provides two additional 
cursor movement keys: POSITION SELECT, and FIELD 
SELECT. The POSITION SELECT key provides immediate 
access to any position in the record. The FIELD SELECT 
key provides immediate access to the first nine fields 
specified in the active control record. 

Short record feature - allows the user to input or output 
a record that is less than 80 characters to any device 
attached to a data channel. Used in a communication 
environment, the short record adapter provides minimum 
transmission time. The microprocessor that is equipped 
with the short record feature will employ a line feed or 
carriage return symbol (specified by user) to signify end 
of record. In an input transmission when the micro­
processor detects the line feed or carriage return symbol, 
it automatically fills the remaining positions of that record 
with blanks. In an output transmission, when the micro­
processor detects a line feed or carriage return, the trail­
ing blanks are stripped from the record. 

VIATAPE Bank 
and Controller 

The VIATAPE Bank and Controller provide the 2140 and 
2150 computers with over one million bytes of on-line 
storage. The storage medium is the VIATAPE cartridge. 
VIATAPE cartridge recorders are mounted in banks of 
eight; each controller is capable of supporting up to four 
such banks. The controller and its associated banks are 
interfaced to the computer through the 2140/2150 wide­
band channel. The computer can address each recorder 

write operations. The VIATAPE bank control panel indi­
cates which VIATAPE cartridge is being referenced by the 
current operation. Tape and operational characteristics 
are identical to those of the VIATAPE cartridge recorder. 

Computer­
Compatible 
Tape Reeordellt 

Computer tapes are designed to work in environments 
where temperature, humidity and dust levels are carefully 
controlled. However, computer tape is being used on non­
computer devices such as key-to-tape machines. When 
these devices are moved out from the computer room the 
results are not really surprising. Computer tape does not 
function reliably outside antiseptic environments. 

VIATRON's zero-defect, computer-compatible tape sys­
tem, is designed to operate outside the computer room­
in the factory, the warehouse, the boiler room-with the 
same reliability that you expect and receive from your 
computer's tape drives. 

How did VIATRON do it? Simple. The tape hardware 
records each individual character five times. The prob­
ability that at least three of the characters are correct is 
very high. Application of a simple majority logic test en­
sures the accuracy of the data read from the tape. This 
error detection and correction technique reduces errors 
caused by dirt, temperature and humidity to one in ten 
million. On tapes using single character recording tech­
niques, there is nothing to check the character against. 
You never know if the character is recorded correctly 
nr nnt 



Technical specifications 

,The System 21 computer-compatible tape recorder uses 
the ASCII code to comply with U. S. Government specifi­
cations on information interchange. Three models are 
available: 9-track, aoo bpi; 7-track, 556 bpi; and 7-track, 
aoo bpi. 

Input/output and code conversion processing are pro­
vided through free software packages which perform the 
data checking that ensures zero-defect computer input. 
Packages currently available are written in COBOL, 
FORTRAN IV, and BAL. Pooling, blocking and editing 
capabilities are available with the FORTRAN and COBOL 
versions which are used as stand-alone programs. The 
BAL version, which also performs blocking, is available 
both as a stand-alone program and as a callable sub­
routine. 

Card Reader/ 
Punch Adapte.-
The Model 6001 Card Reader/Punch Adapter provides the 
System 21 microprocessor with a cable interface to the 
IBM 029 Keypunch. The adapter operates in three modes. 
In the READ mode, cards are read into the microprocessor 
from the 029. Conversely, in the PUNCH mode, data from 
the microprocessor is sent to the 029 for the punching of 
cards. In the DISENGAGE mode, the 029 can be operated 
as a keypunch independently of the microprocessor. The 
adapter is normally used for batch conversion of VIATAPE 
to punched cards, or vice versa. 

The punch time for an ao- character record is 4.5 
seconds. 

A record transfer buffer (Feature 601) permits input 
operations to be performed on the microprocessor during 
the punch cycle. 

If the micoprocessor sends a character code other than 
one of the 64 valid Hollerith codes, a question mark (?) 
will be punched by the 029. Space insertion (Feature 603) 
replaces all such question marks with space characters. 

Printing Robot 
The Model 6002 Printing Robot is a solenoid-operated 
device which rests on the keyboard of the IBM Selectric® 
typewriter (13 or 15 inch carriage). The Selectric® is driven 
at the rate of 12 characters per second. The printing robot 
may be removed at any time to permit normal typing 
operations. 

The robot may operate in one of three modes: List, 
Execute A, or Execute B. In List Mode, records are 
printed one per line followed by an automatic carriaqe 

return. Spaces may be automatically inserted in the line, 
when needed, through use of a tab matrix on the micro­
processor control panel. In Execute A mode the robot 
recognizes the following control characters: backspace, 
tab, index, and carriage return. The print line can extend 
to the maximum width of the carriage. The 64 printable 
characters include upper case alphabetics, numerics, and 
special characters. Execute B mode operates identically 
to the A mode and also permits printing of lower case 
alphabetic characters. 

The record transfer buffer (Feature 601) provides the 
microprocessor with the ability to support simultaneous 
robot and input operations. This permits the printing of a 
record while the next record is being entered from the 
keyboard, from tape, or from another data channel 
peripheral. 

Batch printing of a VIA TAPE cartridge or computer­
compatible tape is possible through use of the automatic 
input and automatic output options. 

Communication 
Adapter 
The Communication Adapter is used in conjunction with a 
System 21 terminal to allow for transmission of data over 
standard, voice-grade telephone lines. The adapter pro­
vides a standard EIA RS-232-C interface to a Bell System 
Dataset®, or its equivalent, for performing half-duplex, 
asynchronous data communication operations. The adapter 
uses an a-level, 11-unit ASCII transmission code for 
compatability with virtually all types of communications 
equipment. 

Even parity is transmitted in the eighth bit position of 
each character. Parity errors occurring in the transmission 
are detected by the receiving microprocessor and a ques­
tion mark is displayed in place of the erroneous character. 
The question mark remains a part of the record until 
corrected. 

The following table lists speed characteristics and 
associated modems for each mode/. 

Adapter 
Model 

6003 

6004 

6005 

Speed 
(Baud Rate) 

110 or 247. 

600 or 1200 

Any speed up 
to 1200 

Associated 
.Modem 

VIATRON 605, Bell 103A2, or 
equivalent, or acoustic coupler 
(Feature 606). 
VIATRON 607, Bell 202C or 
2020 or equivalent. 
To 300 baud, VIATRON 605, Bell 
103A2, or equivalent. From 300 
to 1200 baud, VIATRON 607, 
Bell 202C or 2020 or equivalent. 

The adapter control panel provides for selection of 
transmission speed and mode (attended or unattended). 

Unit Card Reader 
The Model 600a Unit Card Reader provides the System 

21 terminal with the ability to read aO-column punched 
cards, fed manually, one card at a time. The unit card 
reader reads Hollerith characters, translates them to ASCII 
through a data channel, and transmits them to the micro­
processor. It is designed for those applications where 
some or all of the data for a transaction has been pre­
viouslv Dunched in c;urf fnrm 



GCIIC)-:ll-Plll-))()SC 
(;()ml)llt,e)-S 

MODEL 2140 
The VIATRON Model 2140 is an LSI/MOS Central 

Processing Unit with a 4096 16-bit word core memory. It 
offers extensive computational and data manipulation 
capabilities through 85 powerful instructions. 

Arithmetic operations may be single, double' or even 
triple precision using general purpose registers (accumu­
lators) which are available to the programmer. Computa­
tional routines may therefore be easily programmed for 
the simplest or the most complex business or scientific 
calculations. Load, Store, Move and Test instructions may 
also be performed in all three registers and may be byte 
or word oriented. 

Software available with the 2140 will be upwards com­
patible with future VIATRON computers. The software 
includes a Basic FORTRAN compiler, an assembler, a 
math subroutine library and utility programs for manipu­
lating data from System 21 Data Management Terminals. 
In addition, a language for communicating with multiple 
data management terminals is available in DDL-1 (Distrib­
uted Data Language). This gives the user a powerful 
systems capability by supplying software control of 
terminals. 

The input! output capability is accomplished through an 
Automatic Polling Controller, which allows the attachment 
of up to 8 System 21 Data Management Terminals, and a 
wideband high speed data channel, which may be used 
for data communications and computer peripherals. Sys­
tem 21 terminals may, of course, be configured to support 
any of the terminal peripherals in the System 21 product 
line, adding extensive data input, data storage, data 
display, and data printout capabilities to the Model 2140 
computer. 

An operator's control panel, designed for simplicity of 
operation, is located at desk height on the Model 2140. It 
allows access to all machine registers for display or for 
direct storage from the panel. 

MODEL 2150 
The Model 2150 expands the capability of VIA TRON's 

general-purpose computers to serve more terminals and a 
wider variety of applications. 

More Memory 8192 16-bit words of core memory are stand­
ard on the Model 2150, twice the core capacity of the 
Model 2140. Larger, more complex programs and more on­
line data storage are available to the programmer and to 
the user. 
More System 21 Terminals Three Automatic Polling Con­
trollers are standard on the Model 2150, permitting the 
attachment of up to 24 System 21 Data Management 
Terminals. With more memory and more terminals, the 
Model 2150 is ideal for use in large data input centers, in 
private wire communications networks for message switch­
ing, for data transmission to computer centers, and a host 
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More Software A FORTRAN IV Compiler is standard on the 
Model 2150, bringing to the engineer, the scientist, and 
the mathematician a language which is both familiar and 
easy to use. For the engineer, or group of engineers, who 
has been concerned by the high cost and inflexibility of 
commercial time sharing services, or who has been unable 
to gain access to his centralized batch processing com­
puter, the Model 2150 offers a cost saving, efficient alterna­
tive. Put the computer where the problems are for 
maximum accessibility and utility. 

Specifications 

• Type of Circuitry for CPU: LSI/MOS 

• Memory: Magnetic Core 

• Memory Capacity: 2140: 4096 words 
2150: 8192 words 

• Word Length: 16 bits (Byte addressable) 

• Memory Cycle Time: 2 microseconds 

• Index Registers: 3 

• General·Purpose Registers: 6 

• Register Length: 16 bits 

• Interrupt Levels: 2140: 2 
2150:4 

• Input/Output: Automatic Polling Controller 
2140: 8 channels for attaching 
System 21 Terminals 
2150: 24 channels for attaching 
System 21 Terminals 

High-Speed Data Channel 

• Data Format: 8 bit byte - ASCII 
16 bit word 
Arithmetic: 8, 16, 32, or 48 bit numbers 
Positive Numbers: sign and magnitude 
Negative Numbers: 2's complement 

• Instruction Formats: 

Short(S) 
0 5 6 7 8 15 

6 Bits 2 Bits 8 Bits 
Op Code Index Relative 

Address 

Extended(E) 
0 5 6 7 8 15 16 

6 Bits 2 Bits 8 Bits 16 Bits 
Op Code Index Op Code Address 

Modifier 

• Addressing Modes: 

31 

Short Format Instructions: 256 Locations relative to 
Program Counter, and 
Indexable 

Extended Format Instructions: Direct (Full Memory) 
Indirect, and Indexable 

• Instructions: 
Arithmetic: 12 Shift: 13 
Logic: 9 Modify Memory: 1 
Load: 13 I/O: 1 
Store: 13 Operate: 12 
Branch: 11 

Total 85 

• Software 
2140 2150 

Assembler Assembler 
Distributed Data Distributed Data 

Language-1 Language-1 
Basic FORTRAN FORTRAN IV 
Subroutine Library Subroutine Library 
Utility Library Utility Library 

• Power Requirements: 115 VAC, 60 cycle, 350 watts 
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Model Feature 
Number Code Description 

Purchase 
Price 

21~0 GENERAL PURPOSE COMPUTER 
• CPU-4K words of core memory 
• 16-bit words 
• 8 I nput/Output channels for local 

or remote attachment of System 
21 Data Management Terminals 

• Wideband Communications 
channel 

• Software, Utility subroutines, As-
sembler, and MACRO languages 

$4752 

Model Feature 
Number Code Description 

Purchase 
Price 

501 800 BPI DENSITY feature 

502 SPACE INSERTION feature 
• In write mode invalid characters 

are replaced by space characters 
instead of a question mark char­
acter. 

DATA CHANNEL ATTACHMENTS 
(prices include Serial Data Channel at $48) 

6001 CARD READERI 

N/C 

N/C 

Hst 2150 GENERAL PURPOSE COMPUTER $9552 PUNCH ADAPTER $1776 
• CPU-8K words of core memory 
• 16-bit words 
• Hardware Multiply and Divide 

Model Feature 
Number Code Description 

Purchase 
Price 

• 24 I nput/Output channels for local 
or remote attachment of System 
21 Data Management Terminals 2101 MICROPROCESSOR 

2111 

101 

102 

103 

• 512-word, Read-Only Memory 
• 400-character Read/Write Memory 
• Two Tape Channels 
• Automatic Skip 
• Automatic Duplication 
• Automatic Left Zero Fill 
• Automatic Upper and Lower 

Shift Control 
• Automatic Output to selected data 

or tape channel 

AUTOMATIC MULTIPLE INPUT 
feature 
• One record from Selected Channel 

or medium 
• One master and one control record 

from Tape Channel #1 

AUTOMATIC MULTIPLE OUTPUT 
feature 
• To Data Channel 1 and Tape 

Channel 2 
• To Data Channels 1 and 2 
• To Data Channels 1 and 2, plus 

Tape Channel 2 feature 

SHORT RECORD feature 
• Automatic input or output of a 

record less than 80 characters. 
• A "carriage return" character is 

used to designate end of record. 

106 SHORT RECORD feature 

102 

103 

104 

105 

106 

• Automatic input or output of a 
record less than 80 characters. 

• A "line feed" character is used to 
designate end of record. 

MICROPROCESSOR 
• 1024-word, Read-Only Memory 
• 400-character Read/Write Memory 
• Two Tape Channels 
• Aut'0matic Skip 
• Automatic Duplication 
• Automatic Left Zero Fill 
• Automatic Upper and Lower Shift 
• Automatic Output to selected data 

or tape channel 
• Automatic Input from selected 

data or tape channel 
• Automatic Tape Search 
• Automatic Tape Validation 
• Editing, Automatic Reformatting 
• Key Verification 

AUTOMATIC MULTIPLE OUTPUT 
feature 
• To Data Channel 1 and Tape 

Channel 2 
• To Data Channels 1 and 2 
• To Data Channels 1 and 2, plus 

Tape Channel 2 

SHORT RECORD feature 
• Automatic input or output of a 

record less than 80 characters. 
• A "carriage return" character is 

used to designate end of record. 

AUTOMATIC MULTIPLE INPUT 
feature 
• One master and one control 

record from Tape Channel 1 
• One master and two control 

records from Tape Channel 1 
• Automatic Input from selected data 

or tape channel, followed by Auto­
matic Output to selected data or 
tape channel. 

• Automatic Input from selected data 
or tape channel to master record, 
followed by automatic selection of 
the record area indicated by the 
Status Record switch. 

FIELD AND POSITION SELECT 
feature 
• Direct Access to selected field 

or character pOSition 

SHORT RECORD feature 
• Automatic input or output of a 

record less than 80 characters. 
• A "line feed" character is used to 

designate end of record. 

$960 

3001 

301 

$432 

$192 

302 

• Wideband Communications 
channel 

• Software, Utility subroutines, FOR­
TRAN compiler, Assembler, and 
MACRO languages 

VIDEO DISPLAY SUBSYSTEM 
• Allows the attachment of several 

types of video displays to a micro­
processor 

BLACK & WHITE VIDEO DISPLAY 
• 320-character display, divided into 

four 80-character records 
• Suppression or display of any or 

all records 
• Cursor in operational record 
• Interleaving capability of Write 

and Master records 
(No charge for first Black & White 
Video Display when Feature 304 
is not ordered.) 

RECORD SUPPRESS feature 
• Permanent suppression of any 

combination of 80-character rec-
ords on local or remote displays 

$240 

$384 

$96 

$480 303 SELECTED DATA DISPLAY feature $192 
• Allows selective distribution of 

data to local or remote displays 

304 COLOR VIDEO DISPLAY $1248 

$480 

$1728 

305 

306 

• Requires Selected Data Display 
feature 303 

• 320-character display, divided into 
fOllr 80-character records 

• Suppression or display of any or 
all records 

• Cursor in operational record 
• Interleaving capability of Write 

and Master Records 
Control characters for 8 Data and 
8 Background Colors 

BLACK & WHITE RF MODULATOR 
• Connection for up to 12 RF dis­

plays. Displays may be VIATRON 
Displays (Feature Code 306) or 
any commercial television display 

• Up to two RF Modulators may be 
connected to Microprocessor 

BLACK & WHITE RF VIDEO 
DISPLAY 

KEYBOARDS 
(prices include Parallel Data Channel at $48) 

$192 4001 KEYBOARD 
• Standard typewriter characters 
• Standard card punch characters 
• Microprocessor control characters 
• Communications control 

characters 

$480 4002 
• Standard typewriter characters 
KEYBOARD 

• Standard card punch characters 
• Microprocessor control characters 
• Communications control 

characters 
• 40-character card reader 

$432 4099 KEYBOARD 

$240 

$480 

• Microprocessor control characters 

TAPE RECORDERS 
5001 VIATAPE CARTRIDGE RECORDER 

5002 

5003 

• Capstan-free tape recorder using 
magnetic tape cartridges 

• 7-level ASCII code 
• Bit read/write rate of 1250 bps 

COMPUTER-COMPATIBLE TAPE 
RECORDER 
• 9-track, 800 bpi 
• 6-inch minireels of computer-com­

patible tape 
• 2200 cps synchronous read/write 

rate 

COMPUTER-COMPATIBLE TAPE 
RECORDER 
• 7-track, 556 bpi 
• 6-inch minireels of computer-com­

patible tape 
• 2200 cps synchronous read/write 

rate 

$96 

$384 

$288 

$624 

$192 

$192 

$2880 

$2880 

6002 

6003 

6004 

6005 

6006 

6007 

6008 

6009 

601 

602 

603 

601 

608 

604 

• Transmit any of the card punch's 
standard 64 characters 

• Punches an 80-character record in 
4.5 seconds 

• Card punch may be disengaged 
and operated independently 

RECORD TRANSFER BUFFER 
• 80-character buffer permitting si­

mUltaneous microprocessor opera­
tion and card punch operation 

BUFFER SHORT RECORD feature 
• For Buffered Units Only 
• Fixed-length short record 
• Program card is set up with a 

skip field. Card is released as 
soon as skip is detected 

SPACE INSERTION feature • 
• In punch mode, adapter spaces 

over an illegal character instead 
of punching a question mark 

PRINTING ROBOT 
• For IBM Selectric®, 13" Carriage 
• Includes Format Control 
• Printing speed of 12 cps 
• Easily removed for normal type­

writer operation 
• Automatic backspace, tab, car­

riage return, and index by code 
detection in data stream 

• Three print modes for straight line 
or formatted printing 

• Upper and lower case 
RECORD TRANSFER BUFFER 
• 80-character buffer permitting si­

multaneous microprocessor opera­
tion and printing robot operation 

ADAPTER-15" SELECTRIC 
CARRIAGE 

COMMUNICATIONS ADAPTER 
• High/Low speed selection 110 and 

247 BAUD 
• 103A2-Compatible 
• Asynchronous communication in 

half-duplex mode 
• 7-level, ASCII code, record syn­

chronization, optional parity check, 
15-second time out 

UNATTENDED OPERATION 
feature 

605 MODEM 110-247 BAUD 

606 ACOUSTIC COUPLER 
• Data transmission up to 300 bps 
• Includes modem 
COMMUNICATIONS ADAPTER 
• High/Low speed selection-600 

and 1200 BAUD 
• 202 C/O-Compatible 
• Asynchronous communication in 

half-duplex mode 
• 7-level, ASCII code, record syn­

chronization, optional parity check, 
15-second time out 

604 UNATTENDED OPERATION 
feature 

607 MODEM 600-1200 BAUD 

COMMUNICATIONS ADAPTER 
• Single special speed up to 1200 

BAUD 
• 103A2- or 202 C/O-Compatible 
• Asynchronous communication in 

half-duplex mode 
• 7-level ASCII code, record syn­

chronization, optional parity check, 
15-second time out 

FOREIGN DEVICE ATTACHMENT 
• Allows the input and output of 

ASCII code foreign devices to the 
microprocessor 

• Parallel transfers to and from for­
eign device 

FOREIGN DEVICE ATTACHMENT 
• Allows the input and output of 

Hollerith code foreign devices to 
and from the microprocessor 

• Parallel transfers to and from for-
eign device 

UNIT CARD READER 
• Hollerith code 
COMPUTER ADAPTER 
Model 2140 & 2150 

$864 

$96 

$144 

$1200 

$864 

N/C 

$528 

$240 

$480 
$720 

$528 

$240 

$960 

$1008 

$864 

$1104 

$1200 

$576 



SEE THE SYSTEM OF THE ,O~s TODAY 
CaD your VIATRON dealer for a free demonstration 

Akron, Ohio 
Champion Service Corp. 
2855 W. Market St. 
Akron, Ohio 
Tel: (216) 253-5284 

Baltimore, Maryland 
North American Computer Corp. 
5026 Herzel Place 
BeltSVille, Md. 20705 
Tel: (301) 345-9637 

Birmingham, Alabama 
ComputerComm, Inc. 
1026 Eighteenth St., So. 
Birmingham, Ala. 35205 
Tel: (205) 328-8430 

Boston, Massachusetts 
Programming Sciences Corp. 
209 W. Central St. 
Natick, Mass. 01760 
Tel: (617) 655-3576 

Viatron Programming, Inc. 
3 New England Executive Park 
Burlington, Mass. 01803 
Tel: (617) 272·2345 

Buffalo, New York 
Computers Unlimited 

(April,1970) 

Cape Kennedy, Florida 
General Space Corp. 
910 Pine Tree Drive 
Indian Harbor, Fla. 32935 

Chicago, Illinois 
Executive Computer Systems, Inc. 
1211 West 22nd St. 
Executive Plaza East, S. 720 
Oak Brook, Illinois 60521 
Tel: (312) 325-6040 

Programming Sciences Corp. 
1211 West 22nd St. 
Executive Plaza Building, S. 600 
Oak Brook, Illinois 60521 
Tel: (312) 242-1269 

Pryor Computer Industries 
400 N. Michigan Ave. 
Chicago, III. 60611 
Tel: (312) 644·5650 

Cincinnati, Ohio 
Champion Service Corp. 

(April,1970) 

Cleveland, Ohio 
Champion Service Corp. 
19001 Villa View Drive 
Cleveland, Ohio 44119 
Tel: (216) 486-9300 

ComputerComm, Inc. 
11740 Clifton Blvd. 
Lakewood, Ohio 44107 
Tel: (216) 221-9214 

Columbus, Ohio 
Champion Service Corp. 
88 East Broad St. 
Columbus, Ohio 43215 
Tel: (614) 221-7511 

Dallas/Fort Worth, Texas 
General Space Corp. 
7904 Cliffbrook Drive, Room 1039 
Dallas, Texas 75240 
Tel: (214) 233-7243 

Denver, Colorado 
Boothe Resources International, Inc. 

(April, 1970) 

Detroit, Michigan 
Pryor Computer Industries 
1314 Penobscot Bldg. 
Detroit, Mich. 48226 
Tel: (313) 961-6120 

Fort Wayne, Indiana 
Cards, Inc. 
Indiana Bank Bldg., Suite 600 
Fort Wayne, Indiana 46802 
Tel: (219) 742-4266 

Greenville, South Carolina 
Computer Programming, Inc. 
Daniel Bldg. 
Suite 1001 
Greenville, South Carolina 29602 
Tel: (803) 242-4180 

Hartford, Connecticut 
Programming Sciences Corp. 
999 Asylum Ave. 
Hartford, Conn. 06105 
Tel: (203) 249-5839 

Houston, Texas 
General Space Corp. 
1115 Gemini Blvd. 
Houston, Texas 77058 
Tel: (713) 488-1388 

Kansas City, Missouri 
Control Industries 
7800 McGee Trafficway 
Kansas City, Mo. 64108 
Tel: (816) 221-2833 

Lakeland, Florida 
Tele-Data Systems, Inc. 
4404 So. Florida Ave. 
Lakeland, Fla. 33803 
Tel: (813) 646-5757 

Lima, Ohio 
Cards, Inc. 
415 Kiracofe St. 
Elida, Ohio 45807 
Tel: (419) 331-3076 

Long Island, New York 
Major Computer Corporation 
647 Franklin Ave. 
Garden City, N.Y. 11530 
Tel: (516) 742-8870 

Los Angeles, California 
Boothe Resources International, Inc. 
3435 Wilshire Blvd., Suite 2230 
Los Angeles, Cal. 90005 
Tel: (213) 380-5700 

Information Systems Design 
444 W. Ocean Blvd., 12th Floor 
Long Beach, Cal. 90802 
Tel: (213) 437-2861 

Programming Sciences Corp. 
1901 Ave. of the Stars 
Los Angeles, Cal. 90049 
Tel: (213) 277-4965 

Miami, Florida 
Tele-Data Systems, Inc. 
2138 Biscayne Blvd. 
Miami, Fla. 33137 
Tel: (305) 358-2644 

Minneapolis-st. Paul, Minnesota 
Programming Sciences Corp. 
7851 Metro Parkway 
Minneapolis, Minn. 55420 
Tel: (612) 727-1410 

Newark, New Jersey 
New Jersey Data-Matic, Inc. 
190 Moore St. 
Hackensack, N.J. 07601 
Tel: (201) 342-7766 

Tele-Data Corporation 
130 U.S. Highway 22 
North Plainfield, N.J. 07060 
Tel: (201) 755-1124 

New Orleans, Louisiana 
Quanta Corporation 
3229 Carondolet 
New Orleans, La. 70115 
Tel: (504) 891-2808 

New York, New York 
Diversified Data Services & Sciences, Inc. 
105 Madison Ave. 
New York, N.Y. 10016 
Tel: (212) 889-1800 

New Jersey Data-Matic, Inc. 
190 Moore St. 
Hackensack, N.J. 07601 
Tel: (201) 342-7766 

Programming Sciences Corp. 
6 East 43rd st. 
New York, N.Y. 10017 
Tel: (212) 869-1600 

Software Methods, Inc. 
10 East 40th St. 
New York, N.Y. 10016 
Tel: (212) 689-0669 

Oklahoma City, Oklahoma 
Computer Congenerics Corporation 
4545 Lincoln Blvd. 
Oklahoma City, Oklahoma 73105 
Tel: (405) 528-0576 

Olympia, Washington 
Boothe Resources International, Inc. 
Capitol Center Bldg., Suite 616 
Olympia, Wash. 98501 
Tel: (206) 352-3533 

Philadelphia, Pennsylvania 
National Information Systems 
150 Allendale Rd. 
Valley Forge, Pa. 19481 
Tel: (215) 265-5000 

(215) 265-0150 

Phoenix, Arizona 
Arizona Terminal Systems Co. 
3550 N. Central Ave., Suite 408 
Phoenix, Ariz. 85012 
Tel: (602) 277-5357 

Information Systems Design 
1826 N. Central Ave. 
Phoenix, Ariz. 85013 
Tel: (602) 252-1957 

Management Computer Services, Inc. 
301 W. Indian School Road 
Suite D135 
Phoenix, Arizona 85013 
Tel: (602) 279-0684 

Pittsburgh, Pennsylvania 
The Troutman-Black Co. 
2323 Main St. 
Pittsbu rgh, Pa. 15215 
Tel: (412) 781-7760 

Rochester, New York 
Computers Unlimited 
540 Main St., East 
Rochester, N.Y. 14604 
Tel: (716) 454-4180 

Sacramento, California 
Boothe Resources International, Inc. 
111 Capitol Mall, Suite 102 
Sacramento, Cal. 95814 
Tel: (916) 446-4971 

st. Louis, Missouri 
Financial Data Systems, Inc. 
1045 Boatmen's Bank Building 
St. Louis, Missouri 64102 
Tel: (314) 436-6672 

San Diego, California 
Boothe Resources International, Inc. 
2320 Fifth Ave. 
San Diego, Cal. 92101 
Tel: (714) 233-4610 

San Francisco, California 
Boothe Resources International, Inc. 
ALCOA Bldg., 1 Maritime Plaza 
San Francisco, Cal. 94111 
Tel: (415) 989-6580 

Information Systems Design 
7817 Oakport St. 
Oakland, Cal. 94621 
Tel: (415) 562-4204 

Information Systems Design 
525 University Ave. S. 102 
Palo Alto, Cal. 94301 
Tel: (415) 321-6620 

Viatron Programming, Inc. 
1 California St. 
San Francisco, Cal. 94102 
Tel: (415) 989-3160 

San Jose, California 
ADATA Company 
100 W. Rincon 
Room 208 B 
Campbell, Cal. 95008 
Tel: (408) 378-1022 

Schenectady, New York 
Finserv Computer Corp. 
1462 Erie Blvd. 
Schenectady, N. Y. 12305 
Tel: (518) 377-8831 

Seattle, Washington 
Information Systems Design 

(April, 1970) 

Syracuse, New York 
Computers Unlimited 

(April,1970) 

Washington, District of Columbia 
Diversified Data Services & Sciences, Inc. 
4809 Auburn Ave. 
Bethesda, Md. 20014 
Tel: (301) 657-3155 

Programming Sciences Corp. 
1000 Connecticut Ave., N. W. 
Washington, D.C. 20036 
Tel: (202) 293-1050 

SYSTEM 21 

For further information, write VIATRON Computer 
Systems Corporation, Dept. D-13, Route 62, 
Bedford, Massachusetts 01730. Tel. (617) 275-6100. 

The standard of the 70's 
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REDCOR has delivered, or has on order, 
more computer-controlled MOS test 
systems than all other manufacturers 
combined. In fact, nearly 80 % of all MOS 
LSI/MSI devices produced in the 
upcoming years will be REDCOR-tested. 
Surprising, perhaps, but true. Why this 
vote of confidence from so many industrial 
giants? One reason is that we design "and 
build, using state-of-the-art techniques, all 
the system components, including the 
computers. And we provide the systems 
engineering, the software, and the field 
service ... a "one source, one 
responsibility" commitment. MOS testing 
may not be your application, but whatever 
your systems requirement, let a REDCOR 
Systems Pro solve it for you. 

m REDCOR CORPORATION 
[B Telephone: (213) 348-5892 

On Display at SJCC 
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