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PROGRAMMERS 
{ 

Even if 
you overlook 
its being 
the most 
advanced 
facility of 
its kind 

... you shouldn't overlook the things you could do at RCA MARLBORO 

RCA Marlboro is a new kind of 
facility, designed to help create 
computer equipment that's far 
ahead of its time. There are 
openings at various levels in 
our New Product Line Systems 
Programming area. We are 
seeking experienced people who 
are ready to assume responsible 
leadership positions in 
interesting areas. 

Architectural Systems 
Will serve as group leader, to 
develop overall architecture of 
new systems, specifications for 
hardware-software interfaces, 
working with software 
implementation groups. 

1/0 Control Systems 
Will be responsible for 
implementation of device-oriented 
software modules, related to 
input/ output and data 
management aspects of modern 
computer systems. 

Executive Systems 
Will be responsible for a group 
effort in developing and 
implementing significant portions 
of a modern operating system 
for a multiprocessor, time 
shared computer system. 

Diagnostics 
Will have responsibility for 
devising and implementing 
On Line Diagnostics. Duties will 
include fault location, 
reconfiguration and restart 
in multiprocessor environment. 

If you have the. right background , 
and feel that you could lead 
or be a significant contributor 
in one of the activities described 
at left, you should investigate 
the opportunities at 
RCA Marlboro. 

To arrange an interview, send 
a resume to Mr. D. J. McPhee at 
RCA Computer Systems Division, 
Dept. SA-7, 200 Forest Street, 
Marlboro, Mass. 01752. We are 
an equal opportunity employer. 
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Move into Sun Country .. ' . and a challenging position in 
Eastern Air Lines' modern Computer Center in Miami. 
You'll be utilizing IBM 360165 equipment and concerned ' 
with our expanding real-t~ne reservations system. We are 
seeking : 

REAL-TIME PROGRAMMERS-One year's BAL experience 
qualifies you to develop applications or systems software 
packages. 

SYSTEMS ANALYSTS-Evaluate and develop systems from 
problem definition through presentation. Programming 
and/ or procedure evaluation experience necessary. 

We offer an excellent salary and full benefits including 
family travel passes, surgical and major medical plans, 
life insurance and tuition aid. Move to the "Sun Country" 
. . . send your resume to: 

Management Recruitment 
Dept. P-2 

e 
AIR LINES 

lnternationa·I Airport I Miami, Florida 33148 

An EOE I A Plans For Progress Company M/F 

IMMEDIATE OPENINGS 
PROFESSIONAL & CONFIDENTIAL placement assistance 
to people like yourself hos been our business for mo·re than 40 years. 
Our SYSTEMS & 'EDP SPECIALISTS represent thousands of the notion's 

finest firms from coast to coast and ore prepared to confidentially 

present your qualifications to those at "decision-making" levels. And, 

our complete service is without cost to you-our client firms assume 

our agency fee and all interview & relocation expenses. 

SUPV.-SYSTEMS & PROGRAMMING __ $16,000 
You will assume complete systems & EDP responsibility for Div. of 

major corp. Requires knowledge of l·BM 360/30 and mfg, applications . 

DATA PROCESSING MANAGER _______ $19,000 
Southeast firm seeks experienced D'P Manager to manage staff of 22. 
Computer center functions as servi ce bureau · for subsidiary firms. 

M. I. S. SYSTEMS SPECIALIST _____ ___ __ $17,500 
Eo~tern Mfg . Firm. You will be resp . for design & implementation 

of computer- based systems primarily in mfg. areas. Requirements 

planning experience helpful . 

STAFF SYSTEMS ADVISOR ___________ $20,000 
Midwest Holding Firm seeks experienced " applications oriented" 

analyst to join Advisory Stoff for member companies. Financial & 
marketing system s experience desired . Will require 20% travel. 

ANALYSTS / PROGRAMMERS _ _ _ $9,000-$17,000 
Our cl ients ' needs ore extensive! If you hove 1 + year e·xperience 

programming any computer, we con help you so·tisfy all of your 

objectives (professional , financial & geograph ic). 

Jack Jerome, Mgr. 
EDP-Systems Division 

DRAKE ASSOCIATES, INC. 
32 West Randolph Street, Chicago, Illinois 60601 

(312) 346-8700 
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By GEORGE N. VASSILAKIS 

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

TROUBLE-TRAN EDITOR 

software age 
P. 0. Box 2076 

2211 Fordem Ave., Madison, Wis. 53701 

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

TROUBLE-TRAN'S Objectives: 

1. To have fun. 
2. To promote USA Standard FORTRAN 

by pointing out differences and in
consistencies of existing FORTRAN 
Compilers. 

3. To alert programmers to the physical 
limitations of hardware. 

Here is an interesting problem submitted by Jose.ph S. Madachy, editor of "The 
Journal of Recreational Mathematics" and author of "Mathematics on Vacation". 

Problem 27: THE SIMMONS FACTORIAL CONJECTURE 
Only four factorials can be expressed as the product of three consecutive integers: 

31 = (1) (2) (3) - 6 

41 - ( 2) (3) (4) - 24 

51 = (4) (5) (6) - 120 

61 (8) (9) (10) - 720 

Perhaps a computer search could be extended to see if some fantastically large 
set of values produces a fifth factorial. 

Note: There are two ways to attack this problem. Either you analyse it mathe
matically and prove there are no other solutions, or you rent a large computer 
for a weekend. Have your program debugged by Friday and start running it 
by Friday evening. If there is a solution, you should have it by Monday morning. 
And, if you would like to be notified immediately when a solution is found, I 
suggest you rig an alarm system to the printer and also make the proper arrange
ments with your local police. 

Answer to Problem 25: 
Once again, I am faced with the difficult task of awarding $50.00 to the best 
solution. However, since I am on Jury Duty for the entire month of June and the 
deadline for entries is June 15, 1970, I hope to be a little more qualified 
when the time comes to make this decision. On second thought, why not dis
·qualify myself and let the contest be decided by a Jury. 

As of June 9, 1970, I have received correct solutions from about 50 readers. The 
number of correct solutions (different combinations of hexadecimal digits) is still 
undetermined. One reader has sent over 3,000 solutions (ascending order only), 
but these solutions need verification since I have spotted two mistakes. Does 
anyone have access to a hexadecimal adding machine? I sure could use one for 
a few days. 

Here are some solutions: 

1 +2-3+4-5 +6-7+8+9-A+s-c+o+EF=l oo 
12+345-6+789-ABC-D+Ef'=l 00 

123-4+5+6-78+9-AB-c+o+EF=l 00 

1+2 3+ 45-67+ 8 + 9+ A-B+ C-0+EF=100 

F+E+o+cs+A+9+8-7 +6-·5-4-3-2-1=1 oo 
FE-o+cBA-987+6-5-4-321=100 

F-E-o+cs-A9+87-6+5+43+21=100 

F+Eo+cs+A-9+8~7-65-43-21=100 

Automorphic N1umbers 
My statement in the May issue about "no solutions have been received as of 
April 8, 1970" upset many readers who had mailed their solutions during the 
first week of April. It also renewed the interest of other readers and generated 
another 100 replies. For those of you who do not know that I live in California 
I would like to mention that, even if you send your mail special delivery, it goes 
to Madison, Wisconsin, and from there it takes 8-10 days to come to me as 
third class mail. 

Speaking of mail, Software Age and I would appreciate it if you do not mail 
computer output that weighs more than a few pounds. Last month I received a 
13-pound solution to the Automorphic Numbers. A few days ago Software Age 
informed me that they had received a 30-pound solution from a reader who lives 
just a few miles away from me, and probably drives to work by my house. Think 
of the postage he could have saved. 

P.S. Each month I receive about 10-15 letters which require personal atten
tion. Unfortunately, I do not have secretarial support for this column, and my 
two-finger typing doesn't help much. If I have disappointed you by not answering 
your letter .please forgive me. 

XTRAN 
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Are you keeping pace with the 
giant strides in computer science? 

(retail prices shown) 
56430. INTRODUCTION TO STATISTICAL DATA 
PROCESSING. Theodor D . Sterling and Seymour 
V. Pollack . The first and only comprehensive 
book, including brilliant summaries of heuris
tic techniques and multivariate analyses. 680 
pages. $12.50 

64520. NEW POWER FOR MANAGEMENT. David 
Hert z. The definitive work o n the revolution
ary management sciences. Indispensable. $8.95 

70070. PRINCIPLES OF HOLOGRAPHY. Ho ward 
M. Smith. The history, theory and practice 
of one of the fastest-moving a reas in applied 
science today. $9.95 

77670. SEMANTIC INFORMATION PROCESSING. 
Edited by Mar vin Minsky. A trail-blazing 
work by six experts. One of the most sig
nifica nt volumes of this decade. $15.00 

40410. CONVERSATIONAL COMPUTERS: Edited by 
William D .Orr. Comprehensive review of the 
latest developments by J . C. R. Licklider, 
John McCarthy, Vannevar Bush . and others. 

$8.95 

34090. APPLIED NUMERICAL METHODS. Brice 
Carnahan, H. A. Luther and James 0 . Wilkes. 
Tremendously important new book presenting 
practical solutions to problems in science, 
engineering a nd applied m a thematics. 624 
pages . $14.95 

56490. INTRODUCTION TO COMPUTATIONAL 
LINGUISTICS. David G. Hays . Comprehensive 
work in an exciting new field. Ideal for self
tuition . $9.75 

56140. INTRODUCTION TO OPERATIONS RESEARCH . 
Frederick H. Hiller and Gerald J . Lieberman. 
Basic technology a nd techn iques, with empha
sis on motiv a tion a nd simplicity of explana
tion. $14.75 

42170. DIGITAL COMPUTER SYSTEM PRINCIPLES. 
Herbert H ellerman . A unified and authorita
tive overview. $13.50 

42370. DISPLAY SYSTEMS ENGINEERING. Edited 
by H. R . Luxenberg and R . L. Kuehn. Thor
ough exploration, replete with illustrations 
and diagrams. $16.50 

70350. AN INTRODUCTION TO PROBABILITY 
THEORY AND ITS APPLICATIONS - VOLUME I. 
William Feller. Self-contained introductory 
course: mathematical principles, modern tech
niques. $10.95 

54360. HYBRID COMPUTATION. George A . Bekey 
and Walter J . Karp/us . Complete overview of 
theory, mechanization, and applications. Ideal 
for industrial a nd academic users . $13.95 

81840. SYSTEMS, ORGANIZATION, ANALYSIS , 
MANAGEMENT. Edited bv David I. Cleland and 
William R . King .Ttie first comprehensive 
evaluation of this startlingly successful chal
lenge to traditional management thinking . 

$10.50 

70710. PROGRAMMING: An Introduction to Com
puter Languages and Techniques. Ward Doug
las Maurer . Remarkably lucid presentation, 
defining concepts in terms of computers in 
current use. $11.50 

It isn't easy. But The Library of Computer and Information Sciences helps 
you tune in with what's happening. By providing you with the most ad
vanced, most essential, most significant books in the exploding world of 
computer science. 

Each month, the Library carefully screens hundreds of manuscripts, and 
chooses only the most informative and most important. Books on program
ming. Software. Hardware. Theory. Management uses of the computer. Books 
that help thousands of executives, EDP managers, programmers and techni
cians keep up-to-date. And move ahead in their careers. 

All books are yours at discounts of up to 30% (sometimes more). And for 
each four books you buy, you get your choice of a fifth- a free bonus book. 

The strides computer technology is taking daily are boundless. No matter 
how alert you are, it's tough to keep in step. Unless you take advantage of this 
special introductory offer-now. 

81870. SYSTEMS ANALYSIS: A Diagnostic Ap
proach. Van Court Hare, Jr . A highly useful 
book for "problem solvers," perfect for self
instruction. $12.50 

39990. COMPUTER MODELING AND SIMULATION. 
Francis F. Martin. Lucid introduction to this 
powerful new technique. Clear and beauti
fully reasoned . $12.95 

84210. 360 PROGRAMMING IN ASSEMBLY LAN'
GUAGE. Ned Chapin . A unique exposition of 
the basic symbolic language that puts the pro
grammer close to the computer. $12.50 

39940. COMPUTERS, SYSTEM SCIENCE, AND 
EVOLVING SOCIETY: The Challenge of Man· 
Machine Digital Systems. Harold Sackman. A 
big, 638-page volume that takes a close look 
at the computer revolution. $14.50 

82560. TECHNIQUES OF SYSTEM ENGINEERING. 
Stanley M . Shinners. The most complete and 
up-to-date presentation available on o ne of 
the fastest changing fields today . $14.00 

41660. ELEMENTS OF DATA PROCESSING MATHE -
MATICS. Wilson T. Price and Merlin Miller. 
All the math necessary for understanding the 
mysteries of modern computer programming . 

$10.50 

38160. CIRCUIT DESIGN OF DIGITAL COMPUTERS. 
Joseph K . Hawkins. At last-a simple, s traight
forward exposition of principles, applications 
and limitations. $17.50 

54120. THE HUMAN SIDE OF PLANNING/MOVING 
MOUNTAINS. A dual selection. David W. Ewing 
on tailori ng programs to people. Plus Henry 
M . Boettinger o n the do ' s and don'ts of com
municating ideas. $13.90 

Trial Membership Application 
The Library of Computer and 
Information Sciences 
Riverside, N.J. 08075 

7-898 

Upon acceptance of this order, please enroll me 
as a trial member and send the 3 books whose 
numbers I have indicated . Bill me just $3 .00 for 
a ll 3 plus shipping and handling . If not delighted, 
I will return them within 10 days and my mem
bership will be cancelled . As a trial member , I 
need accept only 3 more selections during the 
next 12 mont h s, all at reduced member prices 
p lus shipping and handling . I understand that 
savings ran ge up to 30 % , and occasionally more. 
Each month . I ·wm receive advance reviews de
scribing forthcoming selections, along with a 
convenient form for requesting alternate selec
tions or no book at all . For every 4 selections 
purchased . I may choose a free bonus book . 
(Introductory offers counts as the first selection). 

3 books for only $1 each 
(write in numbers) 

NAME .. .. .. ...•............•.....• .. ........ .. 

ADDRESS .... . ..............•..•...... . .. ..• •. 

CITY . . . ...... . ...... STATE ........ ZIP ....... . 
Books bought for professional purposes may be a 
tax-deductible expense . (Otter good in continental 

L~:.:1'.:.:~~o~~-------
for more information, circle No. 1 on the Reader Service Card 
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Minicomputer in Motor Tests 
Huge 25-ton elect.rically propelled test vehicle, capable of traveling 250 mph, is being 

tested by Garrett Corp., Torrance, Calif. on a low-speed test track. Telemetry trailer at right 
con.tains instrumentation equipment, heart of which is a Varian 620/i general purpose digit.al 
minicomputer wi'th two buffers for regulating 32,000 data words per second between 127 
sensors and magnetic storage tapes. 

Ultramodern Control Center 
A highly-sophisticated computer complex that cont.rots the world's only international 

stock and commodities quotation network was dedicated in Mount Laurel, N. J., recently by 
the Ultronic Systems subsidiary of Sylvania Electric Products Inc. Shown above is the control 
room of the Master Computer Control Center which is designed to meet, for years to come, 
the rapidly expanding communications needs of the investment and brokerage indust.ry. A 
100,000-mile global network provides a wide variety of stock information in the United 
States, Canada, Unit.ed Kingdom, Western Europe, South Africa, Australia, Hong Kong, 
and Japan. 
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Computer Program for 
Electrocardiograms 

Availability of a new computer 
program designed to assist heart 
specialists analyze electro card i o
gra phic data accurately and rapidly 
was announced by Xerox Corpora
tions computer subsidiary, Xerox 
Data Systems. Dr. W. Lee Smith, 
XDS health care industry manager, 
said that HEARTS, the new 12-lead 
ECG analysis program, would per
mit hospitals, research institutions 
and computer service bureaus which 
serve the medical community to 
make rapid, consistent analyses of 
electrocardiograms. The program, he 
added, would augment the heart 
specialists' classical method of vis
ually interpreting electrocardio
grams. 

ECG signals can be transferred 
over telephone lines to Xerox com
puters from data acquisitions carts 
or from storage media containing 
previously recorded information. 
Data can then be analyzed by the 
computer and a hard copy of the re
sults made available in 15 to 20 sec
onds. In addition, all data can be 
stored in the computer for subse
quent analysis, if desired. 

Hybrid Computer System 
for Self-Service Solutions 

Trying to determine how to pre
vent a river from drying up, moni
toring the electrical activity of the 
brain, and learning more about how 
the heart functions are but three of 
the variety of activities taking place 
in Carnegie-Mellon Universitys do
it-yourself hybrid computer labora
tory in Pittsburgh. The laboratory 
serves as a self-service problem solv
ing center for scientists from many 
disciplines. The computer system is 
a Digital Equipment Corporation 
PDP-9 medium-scale digital com
puter interfaced to a medium-scale 
Electronic Associates Incorporated 
analog computer. 

Carnegie-Mellon researchers in 
electronics, medicine, chemistry, 
physics, civil engineering, and as 
many other disciplines as there are 
at the university make use of the 
laboratory at all hours of the day, 
according to the manager Joseph 
Johnston. In addition, university stu
dents, both undergraduate and grad
uate, undertake projects there. 

SOFTWARE AGE 
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Honeywell Inc. has reached an 
agreement in principle with General 
Electric Co. to participate in the 
formation of a new Honeywell sub
sidiary to include the present Honey
well computer operations and Gen
eral Electric' s business computer 
equipment interests, Honeywell 
board chairman James H. Binger an
nounced recently. Honeywell will 
own 811/2 per cent and General 
Electric 181/2 per cent of the sub
sidiary. The new company will be 
managed by Honeywell. 

It is proposed that the transaction 
include both domestic and interna
tional computer equipment interests, 
including the transfer to the new 
company of the General Electric 
shares in the Bull-General Electric 
companies. Under the proposal Gen
eral Electric would receive 1,500,000 
shares of Honeywell common stock, 
together with notes totaling $110 
million. Negotiations are now pro
ceeding toward final agreement. Any 
final agreement would be subject to 
the approval of the boards of direc
tors of the affected companies and 
to the receipt of necessary govern
ment approvals. 

Canada's largest independent 
computer services company is 
branching out into the United States. 
EDP Industries Ltd. of Vancouver 
plans to open its first consulting 
office this year in San Francisco. 

President W. R. Wood said in the 
company's annual report, released 
today, that the business potential in 
San Francisco and other areas in the 
U. S. A. is excellent and he added: 
"We anticipate opening up other 
offices in that country upon further 
examination of the various markets." 
Wood said the "unbundling" by 
computer manufacturers of their 
products and services will directly 
benefit EDU as it will substantially 
broaden the market for the com
pany's systems and consulting 
services. 

JuLY, 1970 

May Co., California, announced it 
will lease and install a new credit 
authorization system, developed and 
produced by TRW Data Systems, at 
all of its 17 Southern California 
Stores. A May Co. official described 
the new system as offering the most 
advanced computerized retail credit 
service available today. Known as 
TRW' s Credifier 3300 System, it is 
capable of storing and processing 
600,000 customer account records 
from one central location. 

The Board of Directors of RED
CO R Corp., Woodland Hills, Cali
fornia, and Penta Computer Asso
ciates, Inc., New York, N. Y., jointly 
announced that an agreement in 
principle has been reached under 
which REDCOR would acquire the 
assets of Penta Computer Asso
ciates, Inc., on a pooling of interest 
basis. Under the terms of the pro
posed agreement, REDCOR would 
acquire the net assets of PCA for a 
minimum of 300,000 shares of com
mon stock and up to 250,000 addi
tional contingent shares based on 
the number of KeyLogic Systems in
stalled over the next two years. The 
completion of the acquisition is sub
ject to the approval of a definitive 
agreement and approval of PCA 
shareholders. 

Accelerating its entry into the 
computer hardware products field, 
Tracor, Inc., announced an affilia
tion ·with Bright Industries, Inc., of 
San Francisco, designer and mar
keter of digital magnetic type re
corders for computers and computer 
systems. Presidents of the two com
panies, Richard N. Lane of Tracor, 
and M. L. Bright of Bright Indus
tries, said the agreement in prin
ciple reached by the companies in
volved the purchase by Tracor of 
40 per cent of the stock of Bright 
Industries. Lane said Tracor will 
have options to purchase a larger 
percentage of Bright Industries in 
the future. 

Dynamic 
1970 

careers. 
Ind the 
salaries 

they 
command. 

The source edp 
computersalai'y 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 muc~. (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. 

source~dp 
Allan-Will iam S. Barnett , 11 Corporate Square 30329, 

(404) &34-5127 
Chlcago--Thomas B. Walsh , 100 S. Wacker Drive &O&O&, 

(312) 782-0857 
Cleveland--Jack T. Sellers, Suite 715, Investment Plaza, 

1801 E. 9th St. 44114, (21&) 8&1-0808 
Dall-Paul K. Dittmer, 7701 Slemmons Freeway 75247, 

(214) &38-4080 
Detroit-Robert C. Stevens, 24500 Northwestern Highway, 

Southfield, Mich. 48075, (313) 352-&520 
Houston-Robert P. Kinney, 2300 W. Loop S. 77027, C713) &21-&070 
Los Angeles-Wayne G. Emigh, 3550 Wilshire Blvd . 90005, 

(213) 38&-5500 
Minneapolis-Fred L. Anderson , 801 Nicollet Mall 54502, 

(&12) 332-8735 
New Jersey, Union-Daniel R. Mickel , 2204 Morris 07083, 

(201) &87-8700 
New York-Charles R. Stern, 1414 Avenue of the Americas 10019, 

(212) 752-82&0 
Palo Al-Gordon M. Best, 525 University Avenue 94301 , 

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

(215) &&5-1717 
St. Lo11is- Robert T. Trumbull, Su ite 207, 130 S. Bemiston, 

Clayton, Mo. &3105, (314) 8&2-3800 
San f.ranclsce>-Richard 0. Clark, 111 Pine Street 94111 , 

. . (415) 434-2410 
Affiliate-; in the United Kingdom 
Client companies assume our charges . 

fo·r more information, circle No. 3 
on the Reader Service Card 
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HOW DO WE BEAT 
THE DRUM? 

DAT MARK 
patented 

Oscillating Bar Printer 
combines simplicity of 
design, superior print 

quality and a minimum of 
moving parts for maximum 

reliability. 
We supply customer options 

at lower cost. 

ATAMARK 
OSCILLATING BAR PRINTER 
The Maxi-Machine for Mini-Cost! 

Line Length: 132 columns, Character 
Set: EBCDIC, ASCII, FIELDATA, or 
special, Printable Characters: 64 or 
96 (including space) Print Spacing: 
10 columns per inch, Line Spacing: 
6 lines per inch, Print Rates: 64 
character-300 LPM, 96 character-230 
LPM, Multiple Copy: Up to 6, Upper 
and lower case characters, Ideal for 
graphic arts, Computer interfaces 
available, TTL silicon IC logic, Front 
access for servicing, Self test facil
ities. DATAMARK, INC., CANTIAGUE 
RD., WESTBURY, NEW YORK 11590 

(516) 333-8910 

For more information, circle No. 4 
on the Reader Service Card 

Compudat Scientific Systems, Inc. 
(OTC), a computer software com
pany headquartered in New York, 
announced the acquisition of Syn
tactics, Inc. for stock. Syntactics is 
primarily engaged in developing 
computer software programs and 
furnishing computer consultation 
services to the securities and bank
ing industries. Compudat, a sub
sidiary of Camin Laboratories, Inc. 
(OTC), had been largely in com
puter software and technical pro
grams for aerospace company ap
plications. 

Information Systems Leasing 
Corp. has notified its shareholders 
that the firm is experiencing serious 
financial difficulties and is engaged 
in merger/acquisition talks with two 
companies having compatible 
interests. In a letter to share- and 

' warrant-holders, Mrs. Mary K. 
Hawes, president, said the company 
"has a critical cash flow problem, 
due in part to the general business 
environment, in that we have re
ceived acceptances of several out
standing proposals for the sale of 
our services, but have had the start
ing date on such proposals delayed 
a number of times." 

The Citizens and Southern Na
tional Bank, Atlanta, and Corpora
tion S, Dallas, have formed a new 
corporation, C & S Optimation Serv
ices, Inc. to provide automated op
tical reading services for corpora
tions in the Southeast U. S. that 
have data input requirements. The 
new company is located in Atlanta's 
Executive Park and is equipped 
with an Electronic Retina ° Com
puting Reader ordered from Recog
nition Equipment Inc. Jack G. Mc
Iver, formerly with Service Bureau 
Corp., has been named president of 
C & S Optimation Services. 

IOA Data Corp. (OTC), a major 
dealer in second user data process
ing and business machines, reported 
recently that it expects the future to 
bring increased volume as a result 
of a decision by IBM to exclude as 
a free item the integrated package 
of services it formerly offered to 
purchasers of its new equipment. 
This is in contrast to a somewhat 
slower rate of buying caused by 
tight money which has adversely 
affected a host of industries, includ
ing the data processing field. 

ITI Electronics, Inc. (OTC), a 
manufacturer of electronic equip
ment, recently announced its entry 
into the video display-computer ter
minal market. Company officials 
stated that ITI's video display and 
monitoring equipment will be adapt
able for use with Computer proc
essing-terminal installations, closed 
circuit TV, and broadcast television. 
Harry B. Schwartz, Chairman of the 
Board, stated that this was a major 
step in ITI' s program to introduce 
a line of new products which will 
more actively utilize the video tech
nology ITI has developed over a 
twenty year span. 

Automatic Data Processing, Inc. 
(ADP) of Clifton, N. J., a national 
computer services company, recently 
reported that it has reached an 
agreement in principle to acquire 
the Houston computer center and 
data processing operations of Petro
Chem Computing, Inc., a wholly
owned subsidiary of Duquesne Nat
ural Gas Co., of Houston. In busi
ness for three years, Petro-Chem 
Computing's Houston operations 
presently provide a broad range of 
commercial data processing services 
to approximately 100 firms in the 
greater Houston area. 

Tab Products Co. of Palo Alto, 
Calif., recently announced the sale 
of its Data Input Center division, 
effective June 1, 1970, to United 
Financial Data Centers, Inc., of De
troit, Mich. Harry LeClaire, Tab 
president, said his company will re
ceive $402,000 in cash and notes for 
the assets of the division. The cen
ters, established for the most part 
within the past year, are in Palo 
Alto, Seattle, Los Angeles, Chicago, 
Atlanta, Miami, New York and 
Detroit. 

Boole & Babbage recently an
nounced the acquisition of Pacific 
Radionics for an undisclosed amount 
of stock. The parent firm is a lead
ing producer of systems measure
ment products and services used to 
evaluate and increase the efficiency 
of computer systems. Pacific Radi
onics, located in Campbell, Califor
nia, is currently manufacturing elec
tronic instruments such as the LP-
1000, a unique type of interface for 
process control and analysis between 
multiple test environments and ded
icated or time-share computers. 
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A new organization, the Boeing 
Computer Services Division, was an
nounced today by T. A. Wilson, 
Boeing president. The new division 
will include all of the company's 
present computing capabilities, lo
cated in four major geographical 
locations-Philadelphia; Huntsville, 
Alabama; Wichita, Kansas; and 
Seattle. The combination of these 
under a single organization will per
mit both improved internal efficiency 
and sales of computer services to 
customers throughout the United 
States and Canada, Wilson said. 
Wilson also said studies leading to 
the announcement included market 
research, analysis of Boeing's com
puting capability, and actual test 
marketing of specific services in the 
United States and Canada. 

Computer Sciences Corp. has re
ceived a contract to provide exten
sive services in systems analysis and 
computer programming to NASA's 
Goddard Space Flight Center at 
Greenbelt, Md., it was announced 
recently. Alvin E. Nashman, presi
dent of CSC's Systems Division, said 
the $3 million contract covers a one
year period and contains options for 
two one-year extensions. Nashman 
estimated the value of the award at 
$11 million if all contract options 
are exercised. 

KDI Corp. has formed a new com
pany called KDI Graphic Inputs, 
Inc. to specialize in the marketing 
of computer related products deal
ing with input to computerized 
graphic arts systems. The company 
is headquartered in Valley Forge 
Industrial Park, Norristown, Pa., 
with future offices planned for the 
New York, Massachusetts and Cali
fornia areas. 

Century Data Systems, Inc., Ana
heim, California manufacturer of 
disk memory drives and related con
trollers, has announced that it has 
secured a $5 million line of credit 
with the Orange County Regional 
Head Office of Union Bank. The 
funds are intended to meet working 
capital needs through 1971. Cen
tury Data Systems, formed in 1968, 
is a manufacturer of computer peri
pheral equipment. Century Data 
Systems is affiliated with California 
Computer Products , the nation's 
leading supplier of computer graphic 
output equipment. 
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Harry Schwedock, Vice President 
of Marketing for Viatron Computer 
Systems Corp., recently announced 
that System 21 products will be 
available for sale only. The com
pany will no longer rent its prod
ucts. At the same time, he an
nounced price increases for two 
products in the System 21 line. 
Schwedock noted that customer de
mand to purchase System 21 has 
been sufficiently large to absorb the 
company's production capacity for 
the foreseeable future. And, he 
added, the interest expressed in Sys
tem 21 by third-party leasing com
panies as well as leasing arrange
ments provided by individual Via
tron dealers should more than meet 
the demanqs of those customers 
wishing to lease System 21. 

The Telecontrol Division of Vogue 
Instrument Corp. has entered into 
a joint manufacturing and marketing 
agreement with Applied Data Re
search, Inc., Herbert Herz, chair
man, Vogue Instrument Corp., and 
John R. Bennett, president, Applied 
Data Research, announced recently. 
Under the agreement, the two com
panies will combine their efforts to 
service the expanding field of com
puterized "manufacturing control 
systems" involving the operation and 
application of factory mass produc
tion methods. Applied Data Re
search will contribute systems analy
sis and software capabilities while 
Telecontrol will market the system 
and manufacture peripheral hard
ware. 

F AIM Information Services, Inc. 
has assumed management responsi
bilities for Geran Applied Systems, 
Inc., a computer time-sharing serv
ices firm, effective immediately. 
Robert Snoyer, F AIM president, has 
been elected Executive Vice Presi
dent and a member of the Board of 
Directors of Geran. Geran supplies 
time-sharing computer services to 
small and medium sized businesses 
and institutions. It has exclusive 
rights in 45 states to a specially de
signed system used for service bu
reau operations. Geran intends to 
reactivate the four computer centers 
it had previously established in New 
York, Boston, San Francisco and 
Los Angeles. Each center can handle 
up to 600 customers with present 
equipment configuration. 
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A CRASH DOCUMENTATION SYSTEM 

emergency documentation can result 
in an effective product when data 
build-up is scheduled, controlled 

Although we have thrus·t ourselves 
into the space age, we still discover 
that documentation is its earthy 
foundation. In fact, documentation 
is the base for all technical activHy. 
Nothing goes up, down, or any
where without some dynamic docu
ment. In order to go from tape to 
print, pad to launch, millions of data 
sets must be captured and put on 
paper. Software is paper. Research 
is paper. Thought seeks paper, and 
that paper becomes documentation. 

Information generators agree that 
data needs to be gathered and pub
lished. Here their similarity stops. 
For once documenting begins, tech
nical men often become unbridled 
tyrants developing their own un
tested theories. Work philosophies, 
methods, and formatologies are de
veloped which defy the natural laws 
of documentation. 

Because language is the living 
tool of all men, many fall into the 
fallacy that documentation is an un
tutored skill and that almost anyone 
can produce it. This aberration cre
ates publication problems from top 
management to the lowest assistant. 
The structure of documentation frac
tures, and its collapse is disastrous. 
No documents are produced. There 
is no communication, no customer, 
and no money. 

The most dramatic documentation 
breakdown is '"crash documentation." 
Crash documentation is the logical 
conclusion to inadequate publica
tions planning and management. In-
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stead of an orderly response to a 
data build-up (that is, the scheduled 
and regulated movement of quality 
documents written and published on 
time), there is a pressured reaction 
to what has developed into a data 
avalanche. In the ensuing panic, a 
short term, stop-gap solution is de
manded. To meet the crisis a crash 
program is devised. Crash docu
mentation is: the emergency docu
mentation produced by the crash 
program, the requirement for thou
sands of pages to be written and 
published within ninety days. 

Crash documentation, who is re
sponsible for salvaging it? The new 
documentation manager is. What 
can he do? He can produce the 
crash documentation by seeking at
tainable solutions and attach the 
crash project like any other prob
lem. What are the project con
straints? Invariably, they can be re
cited by rote: 1. X; 2. Y; 3. Z; where 
X is the number of documents to be 
written and published, Y is the 
quality required, and Z is the data 
by which they must be delivered 
complete. Obviously, the previous 
documenting system must be 
changed. The fragmented document
ing inherited by the new documen
tation manager has to be salvaged 
although it scuttled the original 
mission, that is, to document the 
data build-up on an orderly and 
scheduled basis. New strategy is 
needed and now. 

by 
JOEL R. POWER 

The forte of the new manager is 
fresh strategy. Number one and two 
on his kill list are the operating 
standards and procedures. Which 
ones are sound? Which must be 
scraped? He minutely eyes the docu
menting system; this is a "red alert 
resuscitation" with his assistant and 
leads to save documentation. Among 
vital routines addressed are: the 
conditions for a rewrite, writing 
schedules, edit time ,per page, typ
ing cycles, status reports, priorities, 
drafting specs, valid formats, use of 
duplicated material, routing, devia
tions from accepted editorial prac
tice, style guides; ... in capsule the 
major ponderables and minutiae of 
document making. These and the 
thousand others he rules upon. Un
less new contractuals have been 
litigated, he streamlines the existing 
standards and procedures into a 
catalog of usable instructions with 
pertinent examples. 

Doc.ument Work 
Flow Design 

With this step complete, the man
ager is ready to design his blue
print for Document Work Flow. He 
formulates a logical Row which will 
use his trained personnel and moni
tor their production. Each major 
documenting action is diagramed 
into a flowchart and then explained 
so the work Row can be readily 
grasped in its entirety and in its in-
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dividual parts. The manager then 
presents to staff: I. The charted 
document work flow. 2. How it will 
accomplish the crash project. As an 
additional precaution, the manager 
should have his leads review the 
work flow as well. No changes may 
be made to this document work 
flow, or its attendant procedures and 
standards, without his approval. 
Bringing the document work flow 
into being is a time consuming duty. 
Before B, A must precede, before E; 
A, B, C, D, and so forth alphabetic
ally, in order to span the completion 
abyss separating the A and Z of the 
crash project. First the manager 
must see this A, Z, cleavage and then 
bridge the gulf with his work flow. 

Figure 1 is a diagram of a proven 
document work flow. Each station 
in the order of its sequence needs 
to be explained, the functions of 
each described, and the master plan 
of how the stations relate to one 
another and guide the document to 
completion analyzed. 

The first step in the work flow is 
administrative; the receipt of the 
groupings of concepts and data from 
the technical projects into Station 
One, Management Control. This sta
tion permits the controlled entry of 
the document package to the work 
flow and initiates a series of tested 
steps which will produce a quality 
document on schedule. Here each 
package is assigned a document 
number, its title verified, the date 
recorded, and a file copy repro
duced. Based upon reliabie formu
lae, a clerk notates completion tar
get dates for each station of the 
work flow and sends the package 
with a routing sheet to the manager. 

Watching for possible work flow 
"ambush," he inspects fhe package 
and estimates its projected effort. At 
this stage he established target 
dates, keeping in mind the writing 
schedules, edit time per page, for
mats, all the safeguards to shield 
against work flow massacre. As 
necessary he notes the occasional 
packages requiring an impact state
ment, those with technical and 
structural inaccuracies beyond the 
pale of the project. Then fhe man
ager adjusts target dates and adds 
instructions for writing and steerage 
of the document. These orders trans
fer responsibility to his assistant to 
direct the day to day :nanufacture 
of the document. Then he routes the 
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Management• • • • Writing 

Cont'° I I 
Management. • • • • Editing 

Conhl I 
Management• • • •Document 

Control Production 

FIGURE I 

DOCUMENT WORK FLOW 

document package to the next sta
tion. 

At Station Two, Writing, an actual 
writing of the document is per
formed. Mapping its course, the as
sistant manager and the lead writer 
steam out its flaws with the advise 
and consent of the manager. After 
their strategy session, the writing 
lead delegates the package to the 
writer or writing team. By definition 
the lead must be highly skilled 
tying the technical words to page 
man, with proven ability to shape 
the peculiar writing of each docu
ment. Since there is lessening time 
in any crash project, and coordina
tion is "coffee minutes," all points 
requiring technical light will be de
termined by the main writing coor
dinator. Whether these passages 
compel technical superknowledge, 
and what will and will not be writ
ten, remain his decision. He keeps a 
constant gauge of document move
ment. Only as he becomes an inti
mate of each writing family, will he 
be able to deliver the crash writing. 
Moreover, he must keep the assistant 
manager informed of work flow. 

Writers Are Key 
to Work Flow 

Writing is documentation, and to 
hammer out crash documentation, 
writers will have to be "manhan
dled." There is no more important 
station in the document work flow 
than here; "What Is Or Is Not Done 

I 
Management· • • • •Quality 

Control Control 

I 
Management ·•·•Publication 

Cont'° I I 
Management 

Control 

In Writing Hewns The Whole Docu
ment Making Process." If time must 
be spent, it should be bought here. 
If the entire written document de
mands a rewrite, here it should be 
written. Any blights in a document 
will show throughout fhe work flow 
and still have to be rewritten under 
even more time pressure, if they are 
not rewritten now. When the docu
ment is written, the lead writer criti
cizes it, has its deficiencies corrected, 
and when he is convinced that it is 
correctly written, he shelves a -rec
ord copy and sends the writing draft 
to the next station. 

Two things happen at Station 
Three, Management Control. First, 
the assistant manager reads the draft 
as a morning newspaper. Since the 
package has been transformed into 
a document, it can now be read as 
such. Latent problems may literally 
bounce out of its pages; and should 
immediately be eliminated by the 
lead writer. Second, the assistant 
manager scouts ahead for the docu
ment's mechanical production. With 
its typing, illustrating, reproduction 
and proofreading in mind, he for
wards instructions to the lead editor 
for the draft's translation into mas
ters. These are similar to the ones 
issued to the lead writer by the 
manager, but their purpose is to 
pilot the draft toward· the harbor of 
finished masters. Then he sends the 
writing draft to the next station. 

At Station Four, Editing, the lead 
editor receives the draft. His func-
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CRASH DOCUMENTATION ... 

tions are similar to the lead writer; 
he coordinates with the technical 
staff, work previews each document, 
removes document errors with the 
manager and his assistant, and then 
forwards the draft to an editor or 
editing team. Upon request, these 
leads should be able to switch as
signments, although there is distinc
tion between them. Primarily, the 
lead writer manufactures content, 
the lead editor, format; they are the 
two polarities of documentation. One 
assembles books, the other ideas. 

force deadlines and keep the How 
moving on target. Each document 
phase is quickened by the work How. 
What is done once is best. If any 
process is repeated, the targets are 
delayed and the document How is 
upset. During the crash project in 
this station in particular, repeats 
mean document "death." Typing, 
illustrating, reproduction, and proof
reading are interdependent, a tightly 
geared manufacture which produces 
the document construction. Before 
they can be published, ·all docu
ments must be typed, illustrated, 

"As the strain of the crash p'roiect increases 
with each hour, c1ontrol becomes everything 
held critical to the proiect." 

To ensure the editing of a docu
ment, the lead editor instructs the 
editors to dress rough copy into 
typed, drawn, reduced, and proof
read masters. Format mastery, page 
beauty, grammar are some of his job 
visions. Parallel to the lead writer, 
he becomes familiar with the docu
ments and makes the daily editing 
decisions. He, too, communicates 
with the assistant manager on status 
renewals. When he has approved the 
edit, he sends the draft to the next 
station. 

At Station FiYe, Management Con
trol, the assistant manager notarizes 
the edit and confirms that its guide
lines tell precisely how to make the 
document masters, how to insert tab 
A into slot B. He alerts the next 
station that the draft is being 
shipped. 

When the document draft arrives 
at Station Six, Document Production, 
the documentation takes final shape 
in printed form. Typing, illustrating, 
reproduction and proof.reading take 
place. 

Repeats Mean 
D·ocument "Death" 

As the draft is returned to each 
Document Production sub-station, 
its lead records and parcels the work 
to his staff. Each supplies his status 
stimulants to the assistant manager. 
As previously emphasized, every 
publication's lead must become 
governed by the document How to 
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and proofed. The interdependency 
is illustrated by the example where 
an existing master is reused, but 
lacks a camera reduction. 

By necessity, the sub-stations of 
Document Production must be in 
p10per ratio, and their leads must 
mesh their activities. Because every 
page in a document has something 
typed on it, typing also requires 
management control. Close harmony 
of the document parts can be main
tained by the assistant manager if 
he stays current with these leads and 
then uses typing as a clearing house. 
As quickly as the masters are made, 
they are batched and sent to proof
reading as a sub-document package. 
Proofreading as the last relay of 
Document Production can puzzle 
the document together and begin 
preliminary closing checks, closely 
followed by the lead proofreader 
and assistant manager. The gathered 
document masters are then delivered 
to the next station. 

Station Seven, Management Con
trol, is the star chamber for Docu
ment Production. Two things are ac
tualized. One, this is where the fin
ished but prequality masters come 
for a quick judgment. Two. this sta
tion is the holding point for the 
masters. Before a document can be 
called a finished product, vital but 
rapid controls must be made; some 
only while the document is in Docu
ment Production, the rest after. All 
work must be proofed. Proofreading 
is the sentinel for the technical in-

tegrity of the document. To guar
antee this action, the assistant man
ager has the proofreaders signet the 
back of each proofread master. 
Major questions must be resolved by 
him. Blatant errors, inferior pages, 
missing narrative, outline gaps are 
the quality items which are en
forced. After his product checks 
have been executed, he posts the 
masters to the next station. 

Quality Control 
Takes Over Masters 

At Station Eight, Quality Control, 
the document masters must pass into 
the hands of the lead editor and 
senior editor for an objective, metic
ulous final review. Quality Control 
persons prepare the document for 
final publication. The lead editor 
gives the document to senior editors 
unfamiliar with it. Even though time 
may be threatening, cover, front 
matter, body, all the mandatory ob
vious are given a once over and 
again. This station is not a rewrite 
or reading "club", but rather a quick 
quality "savior." Decision pages are 
flagged by the quality controllers, 
and then approved for alteration by 
the lead editor and assistant man
ager. Next, the editors write instruc
tions for the printer to store the 
camera ready masters in a book. 
With the lead editor~s sanction, the 
document masters are then sent to 
the next station. 

A review of the final masters' prior 
to printing is made at Station Nine, 
Management Control. By now, they 
should be ready to print and the 
manager should spot none but the 
most minute errors. Nevertheless, 
this station adds a valued last-min
ute precaution. If the print orders 
are sufficient, he sends the masters 
to the next station. 

Station Ten, Publication, is the 
finale; the document appears in print 
between covers. While the document 
is at the printer's, the pages must be 
examined for sequence and print 
quality before binding. No single 
act of document making spells fail
ure more than a "pock-marked" 
printing job. After this final secur
ity, the document is bound and sent 
to the next station. 

Station Eleven, Management Con
trol, concludes the whole process. 
The manager accepts the document; 
concepts, data, tabular sheets, and 
document are now tangible. A clerk 
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issues the necessary paper work to 
deliver it to the customer. 

Thus, the document has ended its 
transit through the work flow. 
Eleven stations on a surveyed path 
have been crossed, "outposts" on the 
manager's trade route through which 
thousands of pages must pass in the 
problem filled days of ,the crash 
project. Work flow means time. De
spite crash expedient bravado, some 
maiming realities remain: The basic 
increments of time required for mak
ing the document never change 
(omniscient human birth still re
quires no less than nine months.) 
However, the document work flow 
fits the document making constants 
within the project framework. 

A Review of 
Work Stations 

The work flow stations (see Fig
ure 1) moduled by the manager 
are as follows: 1. Management Con
trol, 2. Writing, 3. Management Con
trol, 4. Editing, 5. Management Con
trol, 6. Document Production, 7. 
Management Con tro 1, 8. Quality 
Control, 9, Management Control, 10. 
Publication, and 11. Management 
Control. Not only is there a Man
agement Control station at the be
ginning and end o.f document mak
ing, but there are four such sta
tions in its midst. Of the eleven 
document work flow stations blue
printed by the manager, six are Man
agement Control. Why? The why is 
the rationale of t'he entire work flow. 

In order for there to be a con
sistent How of completed documents, 
the manager must be able to control 
their manufacture, and not in just 
one phase of their making, but all. 
Furthermore, he must be able to link 
each document-making action into a 
bridge which will span the time tar
gets of the crash project. This is the 
A-B-C of crash documentation. For 
example, not only does the docu
ment have to be written, but it has 
to be written as timed and planned, 
and then checked before it can be 
forwarded to the editing stage. Be
fore any document can be made, 
the document making framework 
must already be clearly defined and 
the individual document maneu
vered and guided to have effective 
passage through its timetable. 

Document work flow is the docu
mentation bridge, and the work flow 
stations are its pilings. Management 
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Control supplied the cohesive which 
permits the coordinated union of 
crash documents with the customer. 

As the strain of the crash project 
increases with each hour, control be
comes everything held critical to the 
project. The manager must have a 
matrix which will give him control 
of all the crash documents. Manage
ment Control provides just that. 
Management Control stations have 
been buttressed at those very points 
of vulnerability where control be
comes decisive. These stations are 
the "pressure valves" which the man
ager regulates, his flood gates to har
ness the kinetic moves of document 
making. Since the document work 
flow has been structured as a De
troit assembly line and the docu
ment making actions isolated into a 
series of controllable steps, the man
ager can control the crash docu
mentation. 

Management Control stations have 
been interspersed at those intersec
tions where known obstacles have 
been charted. It is the operation of 
these stations which keeps the docu
ment on target for completion. 
Analysis of any crash documentation 
project will yield the number of 
Management Control stations called 
for. Regardless of number, these sta
tions depend upon two premises. 
First, for effective staffing, the entire 
staff must be crafted in their given 
skill areas. Especially crucial is the 
"intensive care unit," the working re
lationship between the manager and 
his assistant manager and leads. 
Equally important is the second 
premise, effective status reporting. 
Rapid assessment of document ob
jectives and the use of skilled per
sonnel can not be achieved unless 
the status of every document and 
every work station can be known at 
any moment. Problems to be solved 
must be spotted and anticipated. 

Eleven work flow stations have 
been studied in this paper. These 
eleven have been tempered in crisis 
situations. They work and will work 
again and again just like the wheel. 
Document work flow is the Alpha 
train, the method, technique, the 
process which couples all of the 
piecemeal scurryings of document 
making together. Management Con
trol engineers the "Big A" through 
the pandemonium and wastelands 
of the crash project to the Omega 
depot, the completion of the crash 
documentation. • 

You too ... 
m.ay be eaten alive by old soft
ware unless proper documentation 
exists. 
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DOCUMENTATION OF A COMPUTER SYSTEM 

by 
ROBERT C. EHLE 

Scientific C1ontrol Corp. 

Introduction 

Due to the many different types of applications, a computer system 
probably requires more user oriented documentation than any other type 
of electronic equipment. Eadh and every type of problem which may be 
solved by the system requires some documentation in the form of instruc
tions to the intended user. In addition, each level of user, from the computer 
operator to upper management, requires a document oriented to his par
ticular applications and problems. Finally, maintenance of a computer 
system requires an extensive set of documentation just as does any other 
electronic system. In addition, marketing departments may have special 
requirements for data in order to effectively sell a computer. 

The following outline details the data required to document a computer 
system. It is divided into three categories according to user; these categories 
are engineering, software ( or programming), and marketing. 

Engineering Mranuails -description of the function and operation 
of each operator control and indicator. 

Computer Reference Manual . . . This manual 
must present anything and everything the pro
grammer needs to know about the computer. It 
should also present a thorough description of the 
capabilities of the computer from a systems point 
of view that may be used in applications engineer
ing discussions. 

A minimum content for the reference manual 
would be: 
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1. Introduction-brief description of the com
plete system written in non-technical terms. 

2. System Architecture-description of the ma
chine, its speed, capabilities, operation, etc., 
written in technical terms. 

3. Programming and Operation-information on 
the specifics needed to program the machine. 
This section includes topics such as: 
A. Formats 
B. Addressing 
C. Memory Mapping 
D. Memory Protection Registers 

4. Instructions-detailed description of eyery 
machine instruction available with optional 
and standard instructions distinguished. 

5. Control Console and Operation (if applicable) 

6. Input/Output-description on the ways I/ 0 
may be performed by the computer. 

7. Interrupt System-description of the opera
tion of the interrupt system including the 
various interrupt commands avai1able. 

8. Peripherals-description of the peripheral 
equipment available with the system and how 
it is controlled by the system and from a 
program. Examples should be included. 

9. Appendixes 
A. Machine instructions listed by category 

(such as Load and Store, Arithmetic, 
Logical, etc. )-this list is normally placed 
on the inside front cover. 

B. Conversion Tables such as Binary to Deci
mal, Octal (or Hexadecimal) to Decimal, 
etc. 

C. Math Tables such as Powers of Two, Math 
Constants in Decimal and Octal (or Hexa
decimal) , etc. 

D. Character Codes for Peripherals. 
E. Machine Instructions listed alphabetically 

by mnemonic. . 
F. Machine Instructions listed numerically by 

operation code. 
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Computer Maintenance Manual . .. This can be 
as large or as small as required. The optimum 
situation would include the following: 

1. Detailed Theory of Operation 
A. Analysis of each CPU Instruction 
B. Microcode and timing diagrams as appli

cable 
C. Mapping, memory protection 
D. Flow charts if applioable 

2. Description and use of Logic Documentation 
A. Types of documentation included 
B. Recommended uses and troubleshooting 

procedures 

3. Drawings 
A. Logic Diagrams 
B. Circuit diagrams (power supplies) 

4. Listings 
A. Wiring lists 
B. Engineer's lists 
C. Cable definitions 
D. Locations lists 

5. Automatic Hardware Diagnostics 
A. Use of each program 

6. Mnemonics Glossary 

7. Parts lists 

Peripheral Equipment Reference Manuals ... 
This manual lists the operation of t'he device in
cluding detailed descriptions of program control 
when the device is attached to the computer. One 
manual should be written for each peripheral de
vice available. 

1. General description 
2. Functional description 
3. Progr.am interface 
4. Operations 
5. Appendixes 

A. Codes 
B. Replaceable parts lists 
C. Applicable documents 

Engineering Reports . .. Interim documents writ
ten primarily by engineering for the purpose of 
design coordination. Some of these documents may 
be used in preliminary reports and should include 
topics such as product control specifications, design 
information, contract specifications, etc., on each 
hardware item. 

Peripheral Maintenance ... Theory of operation 
and maintenance of the specific piece of equipment 
should be covered in detail. Much of this infor
mation is available in vendors manuals if equip
ment is purchased and modified. 

Computer Operator's Manual .. .. This manual 
is written primarily for computer operators and 
provides instructions for the following operations: 

1. Control console operation and func.tion 
2. Initializing the system 
3. Punching a tape 
4. Updating a tape 
5. Assembling a tape 
6. Source and object tapes 
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7. Source and object card decks 
8. Breakpoint settings 
9. Sample programs 

10. Emergency shut down procedures, etc. 

Interface Manual ... A detailed description 
(written on an engineering level) of timing, inter
facing, controlling and other information needed 
to interface the computer to non-standard equip
ment. 

1. Introduction and general information 
2. Multiplexor channel interface 

A. Introduction 
B. Device controllers 
C. Input/Output sequence 
D. Interface description 
E. Interface functions 

3. Selector channel interface 
A. Introduction 
B. Device controllers 
C. Input/Output sequence 
D. Interface description 
E. Interface functions 

4. Parallel Input/Output interface 
A. Introduction 
B. Interface description 
C. Basic instructions 

5. Digital multiplexor 
A. Introduction 
B. Interface description 
C. Interface functions 

6. Memory gates interface 
A. Introduction 
B. Memory communication 
C. Interface description 
D. Interface functions 

7. Priority interrupt subsystem 
A. Introduction 
B. Interface description 
C. Interface function 

8. Cabling 
A. Cable characteristics 
B. Cable signals 
C. Cable location 

9. Flow diagrams 
10. Signal Mnemonic definition 

Software Manuals 

SPL Assembler ... This manual must present 
the complete vocabulary of the assembler language 
to be used with the specific computer. It must in
clude detailed descriptions of the functions of each 
switch, control, etc., when used with the assembler, 
how the assembler is to be run, and the proper way 
for assembling programs on the computer. 

1. Assembly language synta~ 
2. Assembly listing 
3. Assembler directives 
4. Operate instructions 
5. Assembler operation 
6. Appendixes listing codes and mnemonics 

(Continued on page 20) 
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A PLANAR SOLUTION TO 
3-DIMENSIONAL PLOTTING 
Computer-Plotter 
So·ftware System 
An Aid to Design 

M~. Harvey.~· Lerman currently is a Staff Engineer in the Computational 
Sciences-Digital Department of Martin Marietta's Orlando Division. He 
specializes in the fields of Design Automation and Graphics and was 
Arrangement Chairman of the 1969 Design Automation Workshop spon
sored by SHARE, ACM, and IEEE. Mr. Lerman has written a paper en
titled "MADS-A Machine Aided Drafring System." He previously was 
employed with the General Electric Company and has a BS degree in 
Mathematics from Trinity College in Connecticut. 
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by 
HARVEY N. LERMAN 

Martin Marietta Corp. 

Introduction 
By the use of computers, design

ers have been able to increase their 
capabilities enormously. In all fields, 
designers are now able to use the 
computer as an aid in achieving 
their design objectives. No longer is 
it true that only Electronic Design 
is aided by the computer. Mechan
ical Design, Structural Design, and 
Graphics are now fully integrated 
into the Design Automation family. 0 

Now, while the ultimate is to ·even
tually have all design within an in
teractive man-machine graphic at
mosphere, it would be a mistake to 
assume that we are anywhere near 
this goal. Most designers do not 
have available the graphics hard
ware, and those who do often find it 
inadequate in scope or lacking in 
software. Very few people have 
passed the inactive design age of 
computers. For this reason the best 
tool for aiding the designer is still 
the mechanical plotter. 

This paper will trace the develop
ment of a computer-plotter software 
system which can be us·ed as an aid 
to design. From a two-dimensional 
beginning the system will be devel
oped into a three-dimensional one 
from which the user is able to obtain 
perspective planar plots at any scale 
or orientation. 

Perspective Plots 
In order to be able to produce 

perspective plots, tranformation 
equations must be developed which 
when applied to a point in three-

* These design areas are now flrmly in
cluded in the format of the annual Design 
Automation Workshop sponsored by SHARE, 
ACM, and IEEE. ---f. 
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space will project it onto a plane. 
A detailed analysis of the develop
ment of these equations is given in 
Reference 1. A summary of this 
analysis is given here referring to 
Figure 1. 

The observer's eye is at point 
0( Ox, 0y, Oz) and the line of sight, 
OP, makes angles a, b, c, with the 
3-space X-, Y-, ~ axis respectively. 
OD is the perpendicular distance 
from the observer to the plane onto 
which point P(Px,Py,Pz) is to be 
projected. If d is the distance OD, 
the coordinates of D are: 

Dx = Ox + d (cos a), DY = 
Or + d (cos b), Dz = Oz + 
d (cos c) ( 1) 

The coordinates of the projected 
point P' in three-space are: 

P'x =Ox+ F(Px - Ox) 
P'y = 0y + F(Py - 0y) (2) 

P'z =Oz+ F(Pz - Oz) 
Where F = d/ [ (Px - Ox) cos a 

+ (Py - 0y) cos b + ( Pz - Oz) 
cos c] ( 3) 

The coordinates of P' on the new 
coordinate system then are: 

X = [ ( P' x - Dx ) cos b ( P' y 
- Dr) cos a]/sin C + ~ X 

(4) 
Y = (P'z - Dz)/sin c + D..1Y 
Where ~ X, ~ Y is the distance 

from D to the origin of the new 
coordinate system. 

Equations ( 1), ( 2), ( 3), and ( 4) 
then can be used to project any 
point in three-space ( P) onto two
space (P'). 

One of the earlier projects which 
used perspective plotting techniques 
was the Sketchpad project at MIT 
(Reference 2). Many of the ideas 
and techniques developed in this 
project have paved the way for per
spective plotting. The referenced 
article describes the original exten
sion of Sketchpad from two to three 
dimensional graphics. The system at 
that time included the capabilities 
of rotating and scaling, but the hid
den line problem was left to later 
versions. 

The problem of scaling the object 
to be projected is readily solved by 
artificially moving the position of 
the observer's eye from point 0 to 
point 0' such that O'D = d/f where 
f is the desired scale factor. Rotation 
can be accomplished similarly by 
rotating the observer's eye about the 
object. 
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Figure 1-Geometry of Proiection 

Anothe,r W1ay to 
Accomplish Scaling 

Another way to accomplish scaling 
is by moving the projection plane 
away from or toward the observer's 
eye which then can remain station
ary. Referring to Figure 2, a rec
tangular solid is drawn around the 
three-dimensional object to be pro
jected. The size of the solid is such, 
that, if A is the minimum corner of 
the solid and B is the maximum 
corner, then 

Ax L Px ,::=; Bx, 
Ar ,L Pr L Br, and (5) 
Az Lpz LBz 

Where P ( Px, Pr, Pz) is any arbi
trary point within the object and 
Ax, Ar, Az and Bx, Br, Bz are the 
coordinates of A and B respectively. 
If 0 is the observer's eye, rays OA 
and OB are the projection rays of 
the three-dimension object. If the 
object is to be projected onto a plane 
so that it will fill an area XDIM by 
YDIM, a rectangle of this size is 
moved perpendicular to 0 so that 
two of the rectangles diagonally op
posite corners A' and B' will fall on 
the two projection rays, OA and OB, 
respectively. The farther the rec
tangle is moved from 0, the larger 
the projection will be. If the rec-

p 

B'' 

Figure 2-Geometry of Scaling 

tangle falls between the object and 
the observer, the projection will be 
scaled downward. But if the rec
tangle is moved to the far side of 
the object (A", B" ), the projection 
will be scaled upward. 

Windowing (viewing just part of 
the object) can be accomplished by 
requiring that the rectangular solid 
originally chosen enclose just the 
section of the object to be viewed. 
Then P( Px, Pr, Pz) in equation ( 5) 
becomes any arbitrary point within 
the window. Then any other point, 
Q, within the object, but not the 
window, will be projected outside 
the projection rays and will not fall 
on the rectangle A'B'. 

Once all the points in the object 
have been projected onto the plane, 
lines connecting these points can be 
drawn in the plane, and so doing, 
the whole object is projected. This 
is fine, but in so doing, the object is 
considered to be transparent, as all 
lines are drawn whether these lines 
can be seen by the observer or are 
actually hidden by some part of the 
object. The next important step then 
is to determine which line segments 
are hidden from view. Then these 
segments can either be eliminated 
from the drawing or show up as 
dashed. 
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Figure 3-Ed.ge Intersections 

Planar Solution 
One way of solving this problem 

requires that all surfaces in the 
three-dimensional object be approxi
mated by flat planes which are 
called faces. The object can contain 
any number of faces, the boundaries 
of which are called edges, and must 
be approximated by straight lines. 
Edge ends are called vertices and 
edges and vertices may be co~mon 
to several faces or to only one face, 
as in describing an object shell. 
Faces may contain inner edges as 
well as outer edges, where the inner 
edges can define a window. If sev
eral faces are coplaner, they can be 
combined into one face description. 

Both P. Loutrel (Reference 4) 
and R. Galumberti, et al (Reference 
5) present algorithms for solving the 
"polyhedra" problem where the faces 
must all be two-sided polygons. 
Their solution is based on the fact 
that an edge may be concave or 
convex. Neither of the referenced 
algorithms handle the window prob
lem 0 

( except by breaking the face 

* Where the face has a "cutout" or a 
transparent section. 

~ 
0 

~ Pa 

into several faces). The method de
scribed in this paper solves the poly
hedra problem without requiring 
that the curvature of its edges be 
known, and without breaking the 
faces to solve the window problem. 

Using equations ( I ) through ( 4) 
all the vertices in the object are pro
jected onto the observation plane. By 
finding all edge intersections on this 
plane ( Figure 3) , the polyhedra 
problem can be simplified into the 
problem of determining whether or 
not a point is hidden by a face. 

This simplification can readily be 
shown by observing that the edge 
connecting vertices V 1 and V 2 is 
composed of segments V1I1, IiI2, I2I3, 

and I3 V 2 · Where the points Ii are all 
the intersection points between this 
edge and all other edges. Since the 
I/ s are all the intersections, there 
can be no intersections on the indi
vidual segments. The visibility of 
segment j is equivalent to the visi
bility of any point in segment j, 
since visibility can change only at a 
point of intersection. Hence if Pj is 
visible, segment j is visible. 

In order to determine the visibility 
of a point, I will first define the 

Figure 4-Coverage 

P, 
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property of being "covered." A point 
is said to be covered by a face if in 
the observer's plane, the point falls 
within the area enclosed by the 
edges of the face. This property is 
easily determined by drawing a 
horizontal line through and to the 
left of the point and counting the 
number of edges crossed. If an edge 
vertex is crossed it is counted only 
if the edge is below the point. If 
this number is odd, the point is 
covered, otherwise it is not. Figure 
4 contains some examples of deter
mining the coverage of a point. 
Points P1 and P5 are shown to be 
covered by faces I and 2 respec
tively, while the other points are not 
covered. 

Since faces are closed polygons, 
it is easily seen that the total num
ber of horizontal crossovers ( to 
right as well as left) must be an 
even number ( or zero ) . If there are 
an even number of crossovers on 
the left, there also must be an even 
number on the right. And if there 
are an odd number of crossovers on 
the left, there must be an odd num
ber on the right. This property is 
observable as long as a face is de
scribed as a series of connected edge 
where the last vertex in the last edge 
is the same as the first vertex in the 
first edge (i.e., a closed figure). If 
face windows are described with 
this in mind, coverage is still ob
servable. 

In Figure 5 the face is described 
by this ordered set of points 1, 2, 3, 
4, 5, I, 6, 7, 8, 9, 6, I. Note that like 
all faces , the last point must be the 

' ' ' Pa 

.... 

' 
Pc 

3 

Figure 5-Window Coverage 
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same as the first; and note that line 
1, 6 is a double line 1, 6 and 6, 1 
(when actually plotting these, 
pseudo-edges are ignored). These 
double lines can be thought of as a 
narrow cut allowing the window to 
be part of the outside. In this ex
ample, points P2, P 4 and P5 are 
shown to be covered while points 
P 1 and Pa are not. The algorithm 
allows the window point, P 3 , to show 
through. 

Once it has been determined that 
a point is covered by a face, the only 
property that the point must have 
to be visible is to be on the same 
side of the face as is the observer's 
eye. This can be determined by put
ting the coordinates of both the 
point, Ph and the observer's eye, 0, 
in the equation of the plane contain
ing the face. The results, D rj and 
Do, are the signed distance from the 
face to Pj and 0 respectively. If 
DrJ and D 0 have the same sign (i.e., 
Drj 0 D 0 > 0), then the point is vis
ible. Otherwise it is not. 

The normal to the plane is deter
mined by the cross product of the 
two of the edges in the plane. If 
P1 (X1, Yi, Z1), P2 (X2, Y2, z~), and 
Pa ( X.<i Y aZa ) are three vertic~s of 
the face and V 1 and V 2 are the vec
tors connecting these points respec
tively, then 

V1 X V2 = Ai + Bj + Ck (7) 
where A = ai2 Cli2a - aia a22, 

B = aia Cli21 - a11 a2a 
C = a11 a.22 - ai2 Cli21 

and, a= 

(
(X1 -X2) (Y1 -Y2) (Z1 -~)) 
(X1 -Xa) (Y1 - Ya ) (Z1 -&a) 
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Figure 6 

Figure 7 

The equation of the plane con
taining this face is 

Ax+ Byl+ Cz + D = 0 
where D is the distance from the 
origin to the plane. So 

D = -(Ax1 + By1 + Dz1) 
The distance from the observer's 

eye to the plane is 
DO= Aox +Boy '+ Coz + D 

and the distance from point Pj to the 
plane is 

Drj = Arjx + Brjy 1+ CPjz + D 
If Do 0 Dpj > 0 the point is visible. 
If D0 °Dl'j < 0 the point is hidden. 

And the visibility of Pj with respect 
to 0 is determined. 

Since the visibility of Pj deter
mines the visibility of segment j, the 
three-dimensional object can be 
drawn in perspective with the hid
den lines identified and either elimi
nated or dashed. 

Figures 6 through 8 contain some 
views of the Harris Cubicle. 0 

* Named after the office of a co-worker. 

Figure 8 
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DOCUMENTATION 
(Continued from page 15) 

Basic FORTRAN . .. This manual describes the 
FORTRAN II available with the computer and 
must be specific in listing its limitations. 

1. Introduction 
2. Program form 
3. Data 
4. Specification statements 
5. Expressions and assignments 
6. Control statements 
7. Input/Output statements 
8. Progmms and subprograms 
9. Operating procedureg 

FORTRAN N ... This manual will describe 
standard FORTRAN and must include omissions 
or extensions available with the FORTRAN pe
culiar to the system. The basis for the manual 
should be ASA FORTRAN. 

Utility Routine Library ... This manual (or 
group of manuals) describes specific routines or 
subroutines available with the machine for per
forming special frequently occurring operations 
such as drum-disc-tape transfers. A section or 
manual should be available for every utility routine 
supplied with the computer. 

Math Library ... Similar to the utility routines, 
there should be a description of each math routine 
and subroutine available with the system. 

Basic Executive System ... Available only when 
the executive system is available for the computer, 
this manual describes the operation of the execu
tive system. Included are discussions of batching, 
job control cards, accounting (if included) and 
other functions performed by the executive pro
gram. 

Saftware Users Manual ... This manual gives 
the program user instructions in the proper appli
cation of the program.. Programs included here 
could be some of tihe following: DDT-program 

a~:s 
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verification system, CAL-conversational algebraic 
language, QED-symbolic text editor, LISP-list 
processor. One manual is written for each program 
available. 

S'oftware Maintenance Manuals ... This manual 
details the constructions of the program for the 
purposes of maintenance or modification due to 
future needs, hardware changes, and correction of 
undiscovered errors at a future date. This manual 
should be supplied for each assembler, FORTRAN 
processor and all programs including special pur
pose programs. 

Real Time Monitor (Special Purpose) . . . This 
manual describes the operation of the RTM pro
gram. Applicable to real time computer systems, 
this would be used with the interface manual to 
meet special requirements. 

Time-Sharing Monitor Manual (Special Purpose) 
... For time-sharing systems, a description of the 
operation of the time-sharing monitor program. 

Time-Sharing Terminal Users Manual (Special 
Purpose) ... For time-sharing systems, this manual 
describes to the terminal subscriber how to best 
enter programs into the computer and how to carry 
on a real time interaction with the time-sharing 
machine. 

System Glossary . . . Definitions of all terms used 
in systems manuals. 

Computer System Library Index . .. This volume 
should provide cross-references to all pertinent vol
umes and should also outline the standards used 
in documenting the computer system. The glossary 
of terms could be included here. It would be de
sirable to list each manual with the level of user 
intended. An appendix could include outside refer
ence sources applicable to each subje-ct for those 
desiring further information not available in sys
tems manuals. 

Computer Data Sheet ... This item presents an 
overall view of the complete system (hardware, 
software, peripherals, systems, etc.) in briefest 
form. Approximately four pages. 

Computer System Brochure (General Descrip
tion) ... Marketing oriented, this document pre
sents the basics of the computer system with 
pictures and block diagrams so as to be compre
hensible by most customers. This is a sort of 
condensed reference manual ( 20-40 pages ) . 

Data Sheets on -Peripherals ... There would, 
ideally, be a marketing data sheet (two pages) on 
each option or each peripheral unit available with 
the computer. 

Price List . . . This gives current prices of each 
option or accessory available with the computer. 

Software Brochure ... This is a brief but con
cise description of all of the software available with 
the computer. 

Contract Specifications ... Legalistically correct 
descriptions of the system for the purpose of in
corporation into contracts, proposals, etc. There 
should be one of these per unit offered. • 
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UTILITY 
ABREVl-8 $75/Binary Copy 

ABREVl-8 saves time and effort and reduces 
errors in preparing syl]1bolic tapes for the 
PDP-8. Allows programmer to make up any 
abbreviations for frequently used character 
strings including entire lines, parts of lines, 
and multiple lines. Abbreviation is used in, 
preparing the tapes then ABREVl-8 is used 
to replace every occurrence of the abbre
viation with the full string it represents . 
Can be used to correct errors by substitut
ing correct string for faulty string . When 
combining off-the-shelf subroutines dupli
cate uses of symbols may occur. ABREVl-8 
can be used to replace every occurrence 
of a symbol with a .n.ew symbol. Can also 
be used to set or reset page control char
acters and many other useful operations. 
The number of different abbreviations that 
can be substituted on a single pass is quite 
large and is limited only by the buffer 
space available. 

PDP-8, 4k, TTY, PAL-111 

The Bedford Group 
P. 0. Box 352 
Bedford, Mass. 01730 

EG465 

CPACK/CUPACK $250 
These programs provide packing and un
packing facilities for COBOL and PL/1 pro
grams. By using a 6 bit representation for 
characters, up to 25% reduction in auxiliary 
storage and processing time can be realized. 
The packing process preserves the normal 
collating sequence, so that packed records 
can be sorted as usual. There is· also provi
sion for packing selected fields. 

360, BAL 

Four Pl, Inc. 
415 N. Scoville Avenue 
Oak Park, Ill. 60302 

EG372 
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FREE PROGRAM LISTING PRACTICES AND PROCEDURES 

COST ... there is no charge for computer programs listed in 
SOFTWARE AGE. 

PUBLISHED ... the listings will appear i.n the first available monthly 
issue· of the magazine. 

BROKERAGE . • SOFTWARE AGE does not broker computer programs 
nor act as an agent. As an unbiased third party, SI A is acting, 
solely, as a pipe-line of communications between buyers and 
sellers of computer programs. 

EVALUATION ... SOFTWARE AGE does not compare or evaluate com
puter programs. The degree of seller on-site support and the extent 
of buyer capability virtually make the evaluation of any program 
meaningless. 

PREREQUISITE ... all lis.itngs must be documented or supported to the 
extent of being operable by the buyer. The editors of SI A request 
that all forms be typed to ensure proper printing of your listing. 

ANONYMITY ... A cross-coded reference number will be assigned to 
any program whose originator wishes to remain anonymous. Buyer 
inquiries will be forwarded to the originator. If the originator still 
prefers anonymity, buyer will be notified by SI A. 

GROUPING ... listings will be grouped according to keyword, title, 
mainframe application and compatability, industry, etc. As listings 
grow, more categories and definitions will be added. 

"N/ A" DEFINED ... where price is either not available or not readily 
reported at the top right of each list, "NI A" or "Not Available" 
is listed instead. 

ANLIZR $100 
This is a series of three programs that 
will generate a cross referen.ce listing and 
a listing of the lines that the entry ap
pears in. The first program generates the 
index and calls in the second program 
which sets u.p the sort parameters and calls 
in the sort. The third program lists the 
programs. In its present form it will handle 
up to ten programs at a time. The program 
is currently working and has compiled with
out an.y diagnostics. The programs will ac
cept COBOL or FORTRAN source decks. 
More information upon request. 

H-200, H-120, 12K, C.OBOL ID Level) 

Edward P. Faulk, Programmer 
UDP Data· Center 
110 E. Travis 
San Antonio, Texas 78221 

EG467 

CPU !COBOL PRINT UTILITY) $50 
CPU is a general purpose utility print pro
gram that will afford the user, who does not 
possess manufacturer supplied software, the 
capability to generate report prinf tapes for 
subsequent printing rather than producing 
the listing(s.) during the actual execution of 
a report program. Detail lines for multiple 
reports produced by a single program may 
be written in any sequence to one print 
tape. When CPU reads this tape, the various 
lines associated with each report are ex
tracted and a listing is printed for each re
port segment. CPU may be modified to meet 
the standard COBOL requirements imposed 
by most manufacturers. Complete docu
mentation and a copy of the program listing 
are available. 

UNIVAC 9300, 32K, C.OBOL 

Fritz M. Maier 
800 Devon Place 
Alexandria, Va. 22314 

EG373 

CASRESO !COBOL (Deck Resequencing 
Program $35 

Each card read is resequenced in columns 
1-6 and an identifying name is gang 
punched into columns 73-80. The starting 
sequencing number and the incrementing 
amount are variable as well as the id to 
be ganged into the deck. Option of pro
ducing two output decks at the same time. 

360/25 & up, BAL 

Jack Sparks, Vice President 
Computer Applied Systems, Inc. 
18075 Ventura Boulevard 
Encino, Calif. 91316 

EG468 

DOS BATCH JOB STREAM BUILD N/ A 

This system builds a job stream on disk to 
be executed in a batch job partition on a 
DOS 360 system. The jobs to be executed 
are entered through the 1050 console and 
selected from a library of job control cards 
on disk. After the selection phase, the job 
stream is executed. When the job stream 
is completed, the monitor will accept re
quests for additional jobs. Other functions 
such as the allocation of core, stopping a 
partition, inserting additional control cards, 
etc., are also provided. 
In addition to building complete job streams, 
this system has been found useful in exe
cuting single programs rather than using 
SPI when a large number of job control 
cards are needed and there is not an avail
able card reader. 
This system may be used in any or all DOS 
batch job partitions. The only requirement 
is that the supervisor must be generated 
with SYSFIL. 

360 DOS, 24K & up, BAL & COBOL 

'% SOFTWARE AGE 
P.O. Box 2076 
2211 Fordem Avenue 
Madison , Wis . 53701 

EG377 
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EDITPG $50 Lease 

EDITPG is a general utility program de
signed to be used on any GE-400 series 
time-sharing computer system which is 
equipped with a standard FORTRAN IV com
piler. The program reads any user disk file 
and edits the file contents into a standard 
8 % x 11 paged format output. Each page 
.produced contains 50 lines or records of the 
file, 72 characters per line when printed on 
a standard teletype, and is printed with 
page cut lines at top and bottom. In addi
tion, the file name is printed at the center 
of the top of each page, and a page num
ber at the bottom center of each page. 
The program operates by editing the file 
and then storing the edited version in a sec
ond file named "PAGES" which is then 
listed by the user. Utilizing this method of 
operation, a typical 200 line FORTRAN 
source file can be edited in a total of four 
minutes of terminal time and 9.5 seconds 
of CPU time. The total time then required 
to list out the edited file, "PAGES", is ap
proximately 12 minutes. EDITPG is com
pletely conversational and self document
ing, and is particularly useful for editing 
source and data files when preparing pro
gram user documentation. 

GE-400, FORTRAN IV 
o/o SOFTWARE AGE, P.O. Box 2076 
2211 Fordem Avenue 
Madison, Wis. 53701 

EG378 

SOFTWARE AGE 

EMUCOMP EMULATOR COMPATIBILITY $30 

When spooling 1443 printout/s to tape un
der emulation, the forms control used are 
Type A & D but, they are not compatible. 
While using the Utility, both types are 
made compatible without any loss of print 
lines and proper spacing is achieved. 

360130 and u.p, BAL 

John Jasko, Systems Programmer 
St. Paul Federal Savings & Loan 
6700 W, North Avenue 
Chicago, Ill. 60635 

EG379 

FILETAB-TABULATOR AND REPORT 
GENERATOR PACKAGE "'I A 

A simplified load-and-go system of produc
ing reports with editing and summary facil
ities. Gives up to 16 levels of control and 
32 totals at each control level. Any number 
of lines may be printed for each data rec
ord selected and mixed entry decision tables 
are used to define the selection and/or 
editing requirements. Descriptor look-up 
tables and summary file creation also avail
able. 

ICL 1900, 360, ICL 4, BAL 
Mrs. M. Philli.ps , Head of Data Processing 
Techniques 
The National Computing Centre Ltd. 
Quay House, Quay Street 
Manchester M3 3HU, England 

EG380 

(PLEASE TYPE) 

FREE PROGRAM LISTING FORM 

FORTRAN OR COBOL CROSS REFERENCE 
LIST $350-$700 

This program takes a source desk and pro
duces a listing of the source deck with 
statement sequence numbers added. A sec
ond listing gives all the variable or data 
names in alphabetical order with the se
quence number of every statement contain
ing the name. The Fortran version also pro
duces a numerically sequenced list of the 
statement numbers used. 
FORTRAN or COBOL 

Michael Kulakofsky, President 
Data for Management Decisions, Inc. 
22335 Governors Highway 
Richton Park, Ill. 60471 

EG381 

GETSET $750 
A program to select I delete records from 
sequential files, or replace specific data 
fields in selected records. A new file is writ
ten in the image and block size of the input 
file. GETSET requires two control cards: lead 
card; contains the location and size of the 
fields to be matched or replaced, Data card; 
contains the constant data to be matched or 
replaced I placed. 
360 OS, BAL 

George Willette 
International Logic Corp. 
404 Ignacio Blvd. 
Novato, Calif. 94947 

EG382 

New Listing 
Revised Listing 

Program Wanted 
Broker Wanted 

This program is: Utility D Systems D Scientific D Applications D Engineering D Management D Other 

Title: Additional Listing 

D 
D 
D 
D 
D 

I Forms Required -- ----- --
This program is: For Sale D Lease D Franchise DI Price: 

Description: (Use reverse side if necessary) 

Hardware Configuration: 

Programming Language: I Documentation Provided: 

On-Site Support I Debugging Available? Yes D No D Hours [ l Guaranteed? Yes D No D 
Patent No. Copyrighted? Yes D No D I Number of Programs Distributed 

Check Here for Cross-Coded Reference ~ -cJ ..L Check Here for Cros·s-Coded Reference ' 
Name and Address of Program Owner -----------------------------------------------------------------
Individual Contact ------------------------------------------- Title ____ - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Firm ------------------------------------------------------ Industry _ _____________________________ 

Street Address ------------------------------------------------------------------------------------
City, State and Zip ----------------------------------------------------- Tel: ( _______ ) __________ _ ___ 

(A.C.) (Number) 
RETURN TO: PROGRAM LISTING EDITOR • SOFTWARE AGE • 2211 FORD EM AVE. • MADISON, WIS. 53701 
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NCR 720 System Deceint~alizes Paperwork, 
Eliminates Document Transportation 

A product which offers a new, dependent banks transact their busi
partly-decentralized dimension to ness with ~he public. For the .Pa~t 
bank automation through use of data seven or eight years, Kee'J.oy md1-
communication techniques was in- cated, the banking industry has fol
troduced in Los Angeles recently. lowed a trend toward massive cen
The National Cash Register Com- tralization in its automated proce
pany unveiled its NCR 720 Remote <lures. Typically, checks, deposit 
Bank System (as shown above) at slips, and other media ~re physically 
the firm's Century City branch carried to large central facilities for 
facility. processing. 

The equipment captures informa- For more information, circle No. 9 
on the Reader Service Card tion from magnetically-encoded 

( MICR) bank documents locally 
and transmits it to large central com- Develops lntertran 
puters. The system eliminates the Data Set Series 
physical transportation of banking Computer Transmission Corp., a 
documents-data moves between Los Angeles-based data distribution 
origin points and the computer cen- Rrm, has announced its second prod
ter over telephone lines. uct line, the INTERTRAN series. 

INTERTRAN is a high-speed data 
"This is more than a. data-captur- set for half- or full-duplex, synchro-

ing system," explained C. L. Keenoy, nous transmission over twisted pair 
Vice President and Group Executive, four-wire facilities. Two models are 
Marketing Division. "Its significance available: Model 915 provides stand
lies in the application of data trans- ard EIA RS 232-C low-speed inter
mission techniques to eliminate a face, operating up to 20,000 bps; 
long-time banking problem-the Model 916 provides high-speed cur
time-consuming and expensive trans- rent interface from 10,000 to 250,000 
fer of documents from bank or bps. Data rates oan be changed in 
branch to processing site." Keenoy the field to meet changing user re
explained that the NCR 720 is a quirements. 
means for handling paperwork in 
the local areas where branch or in-

}ULY, 1970 

For more information, circle No. 10 
on the Reader Service Card 

Interdata Introduces 
Two New Computers 

Two new, small computers, both 
of which represent a significant 
achievement in state-of-the art tech
niques, have been introduced by 
INTERDATA, Inc. According to 
Ronald A. Paterson, Vice President 
Marketing, for the company, the 
new Model 5 is a third generation 
general purpose Foreground-Back
ground computer, "which produces 
more real-time programming power 
per dollar than any other computer 
available today." It is the most pow
erful INTERDATA computer made, 
he added. 

Privileged instructions separate 
the supervising modes, and protect 
an unbugged background program 
from destroying an operating fore
ground. Additional features of the 
Model 5 include: autonomous pro
grammable 1/0 channel to permit; 
noninterfering compute and 1/ 0 op
erations; Real-Time software includ
ing USASI Fortran and a real-time 
operating system; 114 instructions 
including floating point computa
tion interrupt control, operating sys
tem linkages and list processing; 16 
hardware priority interrupt levels, 
expandable in blocks of 16. 

For more information, circle No. 11 
on the Reader Service Card 

Inter-Computer Devel·ops 
Multiplying D/ A Converter 

A new 10-bit multiplying digital
to- analog converter with a conver
sion time of less than one micro
second, has been developed by Inter
Computer Electronics, Inc. The unit 
is said to be the fastest multiplying 
D/ A now on the market. Desig
nated Model IDA-1310X, the new 
unit incorporates the extremely fast
settling ICE digital-to-analog con
verter and a programable reference. 

The unit functions as a digitally 
controlled attenuator; i.e., the out 
amplitude is a function of the digital 
number input. The 10-bit resolution 
provides for the 1024 outputs rang
ing from zero volts (all zeros in) to 
full scale (all ones in). By providing 
a constant input reference voltage, 
the IDA-1310X can be used as a 
convential DI A. 

For more information, circle No. 12 
on the Reader Service Card 
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Path Introduces 
Tape-to-Print System 

A new system for the high-speed, 
off-line conversion of data stored on 
magnetic tape into printed "hard" 
copy has been introduced by Path 
Computer Equipment, Inc. System 
1200 increases computer capability 
by relieving the central processor of 
the printing function. Path claims 
that the purchase and/or leasing cost 
of System 1200-approximately 
$33,000 or $1,500 a month-is so low 
as to make the use of a central
processor-controlled line printer un
economical for many applications. 

System 1200 consists of a tape 
transport unit, a programmable com
puter/controller and a Path Model 
1200 printer. The printer provides 
all 96 ASCII characters at a rate of 
1200 lines a minute. The printer uses 
ordinary bond paper eliminating the 
need for more expensive coated pa
per. It will also prepare masters for 
offset duplicators directly. Paper is 
roll-fed and automatically cut into 
11-inch lengths. Fanfold paper can 
also be accommodated. 

For more information, circle No. 19 
on the Reader Service Card 

Atron's New Datamanager 
Reduces Progra.mining Time 

Atron Corporation, St. Paul-based 
computer manufacturer, is market
ing a new kind of small computer 
that cuts programming dramatically. 
It's called the 501 Datamanager, be
cause, unlike conventional minis, it's 
strictly a business-minded computer. 
It is designed to manipulate volumes 
of data with outstanding efficiency, 
in addition to normal business cal
culations. Atron is currently manu
facturing and delivering the Data
manager. 

"We examined the mundane repe
titive things done billions of times 
in any computer center operation," 
said Atron president, Joseph Stout
enburgh, "and built extremely effi
cient hardware macro instructions to 
handle them. An additional benefit 
is minimum use of memory space 
for application · programs. Dataman
ager' s data structure and macro
instructions permit the user to de
.sign application programs with rela
tive ease and modify. such programs 
with minimum effort." 
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For more information, circle No. 20 
on the Reader Service Card 

Datamark Printer Designed 
for Optim·um Print-Out 

Datamark' s 300 Line Per Minute 
Printer, shown above, features a 
patented precise impact mechanism 
-the Oscillating ·Bar. This unique 
innovation achieves unsurpassed 
print quality, offers an· unlimited 
choice of fonts, exacts no premium 
for lower and upper case characters 
and provides perfect alignment at 
any speed. 

The invention comprises a novel 
method for moving one or more 
linear type fonts etched on a metal 
strip and fastened to a motor
powered carrier with a lateral ex
cursion. A yoke attached to the font 
is constrained along a horizontal 
path by guide rods. A drive roller 
rotating on a ballbearing shaft al-
lows the yoke to move vertically in 
a slot. The entire shaft is molded to 
a drive belt powered by drive pul
leys over which it passes. Thus, uni
form rotation of the drive pulley re
sults in constant font velocity dur
ing the horizontal phase of the drive 
roller motion and simple harmonic 
motion as the roller rounds the pul
leys. Printing is accomplished dur
ing the constant velocity phases of 
the left and right bar excursions. 

Character codes, space and time 
reference pulses are photoelectrically 
generated by reading the discon
tinuities in a code bar fastened to 
the font carrier. Phasing of the tim
ing pulses required to fire the print 
hammers is controlled by a lead 
screw which positions the entire 
photoelectric pick-off assembly. 

For more information, circle No. 21 
on the Reader Service Card 

Ma1rk Computer Systems 
Ann,oun,ces DD-70 Data Display 

Mark Computer Systems has announced the 
development of the DD-70 alphanumeric CRT 
display terminal for data entry and data com
munication systems. In .addition to its Tele
type and RS-2328 1/0 ·options, which allow 
the DD-70 to be substituted directly for Tele
type equipment in applications, the DD-70 
contains a SOK band serial 1/0 for in-plant 
data communication. It also offers a Mark 
Modem for multi-terminal, multi-plant tele
p r o c es sing over standard leased telephone 
lines, requiring no additional interface 
equipment. 

For more information, circle No. 22 
on the Reader Service Card 

New Ta·pe Tmnsport 
Introduced by P1otter 

Potter Instrument Company, Inc., of Plain
view, New York has introduced a new low 
cost, single -capstan vacuum co I um n digital 
tape transport •speciflcally designed for low 
cost computer and· data acquisition applica
t.ions. Designated SC 1 0 3 5, the new unit 
stresses low unit cost and optimum perform
ance, without sacriflcing data reliability, ease 
·of servicing, or operator convenience. The unit 
provides bi-directional tape s.peeds to 45 ips 
and incorporates all the important data relia
bilit,y features of Potter's high performance 
SC-series transports. 

For more information, circle No. 23 
on the Reader Service Card 
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Product Helps Improve 
Disk Head-Movement 

A new Systems Measurement Soft
waretm product designed to optimize 
the placement of data sets on disks 
has been announced by Boole & 
Babbage. Called the Data Set Op
timizer ( DSO), the new product 
operates under OS and enables users 
to see exactly how efficiently the 
present data sets are organized on a 
disk, how to improve that organiza
tion for increased throughput, and 
the amount of improvement that 
may be expected after reorganiza
tion. "The Data Set Optimizer is an 
ideal tool for those IBM 360 installa
tions who need to reduce wait time 
resulting from data sets inefficiently 
arranged on disk." said William J. 
Briari, Marketing Vice President. 

For ·more information, circle No. 31 
on the Reader Service Card 

Develop System Independent 
Com_puter Lang·uage Translators 

It was announced by William P. 
Burke, Chief Executive Officer of 
Information Resources, Inc. that a 
major breakthrough had been ac
complished by the Company in the 
field of computer programming lin
guistics with the development of a 
capability to produce translators for 
any programming language which 
will run on any selected group of 
computer systems. Translators may 
be produced for existing, common 
languages such as FORTRAN, CO
BOL, PL/ I, for user specified pro
cedure or problem oriented lan
guages or for languages developed 
by the Company for a client's spe
cial requirements. 

One significant effect of this de
velopment is that it is now both 

OCR for Small Sc.ale 
Applications 

A new OCR document. reader which offers a 
significant price/performance ratio in medium 
scale handling of turn-around documents, has 
been developed by Orbital System.s, Inc. The 
basic Orbit I unit includes a document han
dler, camera, video processing electronics, rec·
ognition logic, electronics for control of the 
document handler and (optionally! a mark 
reader. Designed for reading a single line with 
up to 70 numeric characters, Orbit I will read 
at 108 characters per second and up to 130 
cards per minute. 

For more information, circle No. 32 
on the Reader Service Card 

technically and economically feasible 
for any single programming lan
guage to be accepted on more than 
one kind of machine. By using IRI 
developed translators, a client may 
develop computer programs (soft
ware) that will be operable not only 
on his current computer system, but 
also on almost any future system he 
may select. 

For more information, circle No. 33 
on the Reader Service Card 

CONFIDENTIAL SEARCH 
Data Processing Professionals 

$9K to $25K 
We've got the South covered I Our expanding notional franchis .e organ ization is presently 

concentrating in the warmer climates. The career search we con provide in the South is unmatched 
in the industry. 

Our representation is h ighly professional, d iscree t , and confidential with regard ta both appli
cant and employer . Yet, our personal touch is somewhat unique--ond refreshing. 

CONTACT: 

EDP Division, SPEER PERSONNEL CONSULTANTS, 1115 Healey Building , Atlanta, Georgia 30303 
-(404) 523-2961. 

EDP Division, SPEER PERSONNEL CONSULTANTS OF CHARLOTTE, INC., Suite 322, American 
Building , 201 S'Outh Tryon Street, Charlotte, N. C. 28202-(704) 372-8210. 

Client companies assume our fees. 

JULY, 1970 

Free Sample Lesson in 
Systems & Procedures 

North American School of Systems 
& Procedures is offering an actual 
free sample lesson, taken from its 
home-study course in Systems & Pro
cedures so that prospective students 
may "preview" the course before 
actually purchasing it. 

The lesson-which is one of fifty 
contained in the comprehensive 
course which is sponsored by the 
Association for Systems Manage
ment. The course is designed for 
personnel presently in Systems De
partments who want to ''brush up" 
or broaden their knowledge of the 
subject, as well as for companies
both large and small-who want to 
train their own personnel in Systems 
& Procedures. 

For more information, circle No. 25 
on the Reader Service Card 

SOFTWARE LISTING DISCLAIMER 

Software Age Magazine hereby disclaims the 
programs listed under "TIDEY /INDEX" in the 
May, 1970 issue. An infringeme.n.t of copy
right (No . A874007) is claimed by the 
holder, Mr. Harry M. Mur.phy, Jr. 

H. Levin, MBA, Per
sonnel Management, 
Member ot ACM and 
DPMA 

EMPLOYMENT 
AGENCY 

for PROGRAMMERS & ANALYSTS 
N.Y./N.J./PENNA. 

RSVP will provide employment counsel
ling, develop and circulate your resume, 
at no cost to you. Call. or send resume 
or rough notes of objective, salary, lo
cation restrictions, education and ex
perience to either of our offices: 

• HOWARD LEVIN, Director 
RSVP Services, Dept. S 
Suite 714 
One Cherry Hill Mall 
Cherry Hill, N.J. 08034 
(609) 667-4488 

• BOB RAMSEY, Manager 
RSVP Services, Dept. S 
Suite 104, Towle Bldg. 
1777 Walton Road 
Blue Bell, Penna. 19422 
(215) 643-5550 

RSVP SERVICES 
employment agency 

for computer professionals 

For more i.nformation, circle No. 35 
on the Reader Service Card 
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3-Minute Copy by Telephone 
The new Copyphone 300D facsimile system 

by Telautograph transmits essential documents 
over the direct-dial public telephone network. 
An 81/2" x 11" copy can be sent to anyone, 
anywhere, in 3 minutes-conveniently and 
economically. Copy.phone 300D accepts 
graphics of all sorts, whether typed., drawn, 
handwritten, or photographed. Transmitter 
and receiver work automatically-insertion of 
copy into transmitter turns on both units
unattended reception is standard. 

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

Xerox Announces Sigma 6 
Computer 

Sigma 6, a new com.puter designed for the 
specialized needs of business, was announced 
recently by Xerox Corporation's computer sub
sidiary, Xerox Data Systems. Sigma 6 is the 
company's first computer designed primarily for 
the commercial data processing marketplace. 
The computer leases for $12,000 to $18,000 
per month de.pending on configuration. 

26 

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

EX*PRESS Data Offers 
Compression System 

The EX*PRESS System, devel
oped by ACS Computers, Inc. a 
New York City based consulting 
firm, is an advanced software system 
of computer programs, operating on 
today's third generation computers, 
that will dramatically reduce the 
amount of peripheral storage re
quired for any type of data base
by as much as 80%. Through a com
bination of cryptographic, linguistic 
and mathematical techniques, the 
EX*PRESS System analyzes each 
data base and assigns to it a coding 
structure that will reduce the amount 
of peripheral storage required, while 
maintaining absolute data base in
tegrity. The EX•PRESS System is 
made up of several modular sub
systems, operates on most IBM Sys
tem/ 360s, under either OS or DOS, 
for just about any type of data struc
ture that is supported by the oper
ating systems. 

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

Control Data An:nounces 
New 7600 Computers 

Reinforcing its business policy that 
very large machines offer the most 
economical means of using computer 
power, Control Data Corporation re
cently announced new 7600 models, 
software systems and separate prices 
for its 7600 family of super-scale 
computers. The announcement cov
ered three additional 7600 models, 
two versions of its 7600 SCOPE 
software operating system and a new 
operator station for the Company's 
7600 systems. 

"Now, customers will have far 
greater flexibility in matching their 
computer requirements with Control 
Data's proven super-scale systems, 
supporting software, peripheral 
equipment and services," explained 
W. R. Keye, CDC executive vice
president and chairman of the execu
tive committee. "Today, in a world 
of separate pricing, Control Data 
will meet user's super-scale com
puter requirements with four 7600 
central processors ranging in price 
from $4.1 million to $6.2 million," 
Keye said. 

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

0,afa 100 Announces 
CRT Terminal Unit 

A new desktop qisplay terminal, 
designed to be plug interchangeable 
with Model 33 and 35 Teletypes<R>, 
has been introduced by DATA 100 
Corp., Minneapolis-based manufac
turer of remote terminal equipment 
for batch and real time applications. 
Called the Seventy Series Model 73 
Interactive Display Terminal, the 
unit consists of a CRT display and 
keyboard and is interfaced to a com
munications line. It uses the ANSI 
character code and displays the 64-
character upper case 1968 ANSI 
standard graphic subset. The Model 
73-1 has 12 lines of 5x7 matrix 
characters, the Model 73-2 24 lines. 
Characters are displayed either 
white on a black background or 
black on a white background. 

The keyboard has three sections: 
an alphanumeric keyboard duplicat
ing the Teletype layout and in
cluding shift and control keys for 
generation of special codes; terminal 
control and edit keys to move the 
entry marker, repeat other key ac
tions, clear and display, initiate 
printout on the optional hard copy 
printer, and start transmission in the 
block/ edit mode; and an optional 
numeric keyboard in adding ma
chine configuration. Storage is pro
vided to refresh the display and to 
buff er storage for the optional hard 
copy printer. 

For more information, circle No. 1 7 
on the Reader Serv·ice Card 

Precision Angle Encoder 
New, all-electronic angle encoder by 

Owens-Illinois' Fecker Systems Division, Pitts
burgh, Pa., resolves up to ten times better 
than best optical encoders now available, ac
cording to the manufacturer. New instrument, 
which employs double-angle encoding tech
nique, can resolve to 24 bits or 0.00002 de
gree in conversion of angular motion to com
puter-compatible digital information. Format 
is suitable for numerical indieation, data re
cording, and closed loop control sy,stem 
applications. 

For more information, circle No. 18 
on the Reader Service Card 
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S/A 
market 
place 

11s,ooo 
where you can reachApro
grammers, mathematicians, 
analysts and EDP managers 

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

Display Classified-O~e in ch by one 
column, $75.00. Column width is 211'• ". 
Help wanted and employment services ads 
will be accepted in the classified section. 
Ads of 1/a page or more will be listed in 
the Advertisers' Index, and will qualify for 
the free resume service. 

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

software age 
Classified Department 

P. 0. Box 2076, Madison, Wisconsin 53701 

PROFESSIONAL SERVICES 

C 0 NT RA CT PROGRAMMING-COMPUTER 
CONSULTANT. Roy Hyde, P. 0. Box 3461, 
Chula Vista, California 92011. 

CONTRACT PROGRAMMING AND ANALYSIS. 
Scientific, Commercial, Communications. Fortran, 
Cobol, Assemblers. CS I_, Box 61 2, Shelby, 
Ohio 44875. 

CONTRACT PROGRAMMING. A I an St an g, 
1810 NE 167th Street, North Miami Beach, 
Florida 33162. 

COMPUTER TIME. Honeywell 200 & 120. 24K 
each. 4 Tapes. Card Reader/Punch. 1 Printer 
each system p I us Data Products LP-1000 
upper and lower available off line printer, 
OCR Page Reader. Available 3 shifts-7 days. 
Decollater-Burster with interstacker, imprinter 
on site. Call Mr. Moss, (516) 433-8500. 

OPTICAL SCANNING. Full EDP services avail
able on site. Your typing or ours-100% 
throughput possible. Farrington 3050-elimi
nate retyping. Very fast turnaround at our 
24 hour/7 day operation. Call Mr. Moss, 
(516) 433-8500. 

LANGUAGE CONVERSION with quicker turn
around and lower prices tha·n you thought 
possible. All second and third generation lan
guages. Tested and documented. Send listings 
and specifications for our proposal. Quantra
sand Automated, Box 107, East Orange, New 
Jersey 07019. 

KEYPUNCHING VERIFICATION and/or card -to-
7TRK tape. Performed accurately at consider
able savings. Write Ventura, Box 979, Berke
ley, California 94701. 

~················································································· 

CLASSIFIED ADVERTISING ORDER FORM 

2 3 4 5 

6 7 8 9 10 

11 12 13 14 15 

16 17 18 19 20 

21 22 23 24 25 

26 27 28 29 30 

31 32 33 34 35 

Words $ 

D Blind Ad $10.00 lnser time(s) Total Enclosed $ 

NAME 

ADDRESS 

CITY STATE ________ _ ZIP ____ _ 

Signature 

WORD COUNT: Includes name and address (unless blind ad) . The name of the city (Des Moines), 
state (New York) and zip code are counted as a total of two (2) words. Each abbreviation, initial, 
single figure or group of figures or letters count as a word. Symbols such as 35mm, ·coo, AC, 
etc. count as a single word. Hyphenated words count as two (2) words . 

.....................•............................••............................... 

JULY, 1970 

PRODUCTS 

PROGRAMMING AIDS for 3rd generation ana
lysts: Improved pocket HEXADDER $15, HEX
a-rule $5, free catalog. HEXCO, Dept. SA, Box 
55588, Houston, Texas 77055. 

PROCEDURES WRITING WORKSHOP. On the 
job training program for Analysts. $100.00. 
Systems Management School, P. 0. Box 718, 
Oakland, California 94604. 

WRITE YOUR OWN RESUME: Comprehensive 
manual shows you how. Includes successful 
samples for EDP Personnel. Send $4.25 to 
K & H Associates, Dept. S, 421 W. Clinton St., 
Elmira, N.Y. 14901. 

DATING SOFTWARE $100. Modular program 
and complete documentation for computer dat
ing. 360-20 card com.patible. MIC, 611 Olde 
Farm Road, Media, Pennsylvania. 

RESUME MANUAL, samples complete $3.00. 
FLORIDA EMPLOYMENT, climate, information 
booklet $2.00; both $4.50. Tomar, 4512 N. 
Jamaica, Tampa, Florida 33614. 

HELP WANTED 

SOFTWARE SYSTEMS opportunities: Knowledge 
of COBOL, BAL and PL/I or FORTRAN pro
gramming languages and machine and job 
control languages is required. Benefits include 
district-paid medical and dental plans, vaca
tion, and holidays. SOFTWARE SYSTEMS 
SUPERVISOR $15,250-$19,000 per year. Re
sponsibility as working supervisor for staff 
performance in analysis, design, development, 
implementation and maintenance of complex 
software, such as operating systems, control 
programs, compilers, and service routines. Re
quires 3 years of systems analysis, design, 
and programming experience for medium-scale 
or larger 3rd-generation digital computers, in
cluding 2 years in software systems analysis, 
design, and implementation. SOFTWARE SYS
TEMS ANALYST $13,660-$17,030 .per year. 
Independent work in developing, implement
ing, and maintaining complex computer hard
ware and software systems and associated 
service programs. Requires 2 years of systems 
analysis, design, and programming experience 
for medium - scale or I a rg er 3rd-generation 
digital computers, including 1 year in software 
systems analysis, design, and implementation. 
For an a pp Ii cation or further information, 
contact: 

Polly Rash 
Classified Recruitment 
Los Angeles Unified School District 
P. 0. Box 2298 
Los Angeles, California 90054 
Telephone: (Area Code 213) 749-6606 
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II II II 

. . . you had all the facilities of a 
multi-million dollar corporation 
working for your personal gain-

.... What could you do? .... 

Why not try us . . . . . . and see? 

g • 
general employment 

Eastern Division enterprises, inc. 

4 Penn Center Plaza, Philadelphia, Pennsylvania 19103 

Pennsylvania 

Philadelphia 

Business Men's Clearing House 

215-569-9330 
Engineering Agency 

Craig Agency 

215-564-3101 
215-564-2181 

Fort Washington 

Business Men's Clearing House 

215-643-4150 

New Jersey 
Cherry Hill 

Business Men's Clearing House 
609-665-1883 

Maryland 
Baltimore 

Craig Agency 301-837-367•5 
Bethesda 

Craig Agency 301-654-2633 
New York 

New York City 
Business Men's Clearing House 

212-564-5350 
Craig Computer Center 212-594-8 210 
Business Management Personnel 

212-972-0870 

LISTED ON THE AMERICAN STOCK EXCHANGE 

Ohio 

Columbus 

Business Men's Clearing House 

614-228-5192 
Craig Agency 614-464-4570 

Georgia 

Atlant.a 

Business Men's Clearing House 

404-681-3810 
Craig Agency 404-522-5280 

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



IT 

software age 
CONFIDENTIAL INQUIRY 
Your original copy of this form will be retained at the offices of SOFTWARE AGE and 
will be used for no other purpose than to notify the specific firms which you have 
checked (on the reverse side) of your interest. 

TYPE OR PRINT CLEARLY IN INK FOR PHOTO REPRODUCTl'ON 

JOB DESIRED: 

THIS INQUIRY IS IN 

DIRECT RESPONSE TO 

YOUR ADVERTISEMENT 

IN 

SOFTWARE AGE 

MAGAZINE 

List computer hardware knowledge {names of systems, tape, disk, terminals, etc.>: ------

Programming specialties and years of experience {commercial, scientific, theoretical, experimental, 

analog, etc.>: ---------------------------------------

Systems programming on which you have had development experience {compilers, assemblers, 
executives, monitors, O.S., etc. lndic.ate for what computer): ----------------

P¥ogramming languages used and extent of experience {COBOL, FORTRAN, etc.>: -------

Applications programmed {aerospace, banking, insurance, math subroutines, compilers, etc.>: __ _ 

Systems analysis experience {card design, flow charting, operation analysis, etc.>: --------

EDP management experience <include ye.ars and number of people reporting to you): ------

SALARY: ____ _ DATE OF AVAILABILITY: _______ _ 
(current) (desired) 

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

Degrees ------------
Years ____________ _ 

Schools 

EMPLOYMENT: Indicate present employment and previous iobs below. 

Employer ------------

City -------------

Years ------to. _____ _ ______ to ______ _ _ _____ to _____ _ 

Title or 
Function 

Name Signature ----------------

Home Address ____ ________________________ Home Phone ______ _ 

(city) 
Age ___ _ U. S. Citizen? 

(state) (ZIP code) 

Security Clearance --------------

Marital Status----------------

Military Status -----------------

Location Preference ---------------

BE SURE YOU HAVE CHECKED ON REVERSE SIDE 
THE COMPANIES YOU WANT TO SEE THIS INQUIRY. 
PUT FORM IN STAMPED ENVELOPE AND MAIL TO: 

JULY, 1970 

software age 
MAGAZINE 

P. 0. BOX 2076 
2211 FORDEM AVE., MADISON, WIS. 53701 
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CHECK YOUR INTERESTS HERE 
Fill in the confidential inquiry form on the other side ' of this 
sheet. This form provides all the information advertisers re
quire to screen applicants. If further information is desired, you 
will hear from the advertiser direct. Then, check below the 
boxes of those companies to which you want copies of your 
form sent. Mail to SOFTWARE AGE, P.O. Box 2076, 2211 Fordem 
Avenue, Madison, Wisconsin 53701. 

(Please do not send us your own resume. We will only process 
this form. A new form must be filled out for each issue in which 
you are answering ads.) 

Page 

D 1. Eastern Airlines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

D 2. National Cash Register ................... 4th Cover 

D 3. RCA Computer Systems Div. (Marlboro) .. 2nd Cover 

D 4. RCA Computer Systems Div. (Cherry Hill) . 3rd Cover 

EMPLOYMENT AND SEARCH AGENCIES 

D 5. Computer Personnel Agency, Inc ................ 30 

D 6. Drake Associates, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . 3 

D 7. General Employment Enterprises, Inc ............ 28 

D 8. Everett Kelley Associates, Inc. . . . . . . . . . . . . . . . . . . 30 

D 9. LaSalle Associates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

0 10. RSVP Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 

D 11. Speer Personnel Consultants .................... 25 

D 12. Source EDP ................................. . 7 

PRODUCTS AND SERVICES 

Datamark 8 

Library of Computer & Information Sciences . . . . . . . . . . . . 5 

North American School of Systems & Procedures . . . . . . . . . 9 

30 

P. 0. Box 2076 
2211 Fordem Avenue 

Madison, Wisconsin 53701 

CAREER MEMO 
To the Computer Professional 

Does your present position lack pride of accomplishment? 
If so, it is time for a change. Professional 

Opportunities presently exist in: 

SOFTWARE DEVELOPMENT TIME SHARING 
SYSTEMS DESIGN MANA. INFO SYSTEMS 
PROGRAMMING ENGINEERING 
REAL TIME SYSTEMS MATHEMATICS 

OPERATIONS RESEARCH 

For more information, circle No. 40 on the Reader Service Card 

nationwide placement of computer professionals 
since1959. 140 affiliates coast to coast. employer 
retained. send resume or complete the software 
application. 

contact: lorne ev je 

computer 
personnel 
agency 
12 geary•sanfrancisco• 94108 
a division of forum services, inc. 

PROGRAM LISTING DIRECTORY 

Software Age 

1970 Semi-Annual Ec/ition 

• $9.50 per copy 

• 40 pages · 

• Nearly 500 Listings 

Send Order & Remittance to: 

Software Age Program Listing 

P.O. Box 2076, 2211 Fordem Ave. 

Madison, Wisconsin 53704 

SoFTW ARE AGE 




