


Who wants you to test their computer tape before you buy it? AMPEX 

We think we've got a computer tape that's next to per­
fect. And weid like to prove it. We'll bring you a tape to 
test out on your own system -at no obligation to you. 
(All Ampex computer tapes ar.e fully compatible 
with IBM systems.) And each reel you buy is 
guaranteed to meet specifications on the first 
read pass-or we'll replace the tape. Here's 
why we can be this confident: Before we pack a 
tape for shipping, we digitally check it from end 
to end on a system compatible with the one on 
*TM Ampex Corp. 

which it will be used. That way we know it's completely 
free from even one permanent error. And our tapes stay 
error-free longer. An exclusive Ferro-Sheen* process, 

together with an improved binder, keeps the 
surface smoother; reduces headwear and oxide 
build-up. For more information write the only 
company providing recorders, tapes, core mem~· .. -; 
ory devices for every application: Ampex Corp., '-
934 Charter Street, Redwood City, I AMpEX I 
Calif. Worldwide sales and service. t: ====:t: 
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BECAUSE YOU BUY NO MORE THAN YOU 

NEED AND NO LESS THAN WILL DO THE JOB 

new PHILCO ~~illnr pricing 

Now computer pricing 

has caught up with the computer age 
through Philco PACT Pricing. 
(PACT: Pay Actual Computer Time) 
It's pricing that's as up-to-date as 1963 ..• 
pricing that saves you money when you use your computer 
and when you don't use your computer. 

For a minimum investment 

PACT gives you maximum computer time. 
It allows you to use the computer by the hour ... 
not by the day. 
For Philco 4000 Series users 
PACT ends the 176 hours-per-month 
sacred cow of the computer industry ... 

And why not? 

With PACT you can now tie the cost of your computer 
to throughput ... and PACT gives the benefits of efficiency 
to the one who deserves them ... the user. 

It makes a real difference 

If you have an application with peak loads 
.(and who doesn't) ... 
or if you feel you need a real computer 
but can't make the 176-hour gamble. 

Low basic charges 

PACT pricing brings you a new 4000 Series computer 
with 8-thousand characters of memory 
and four magnetic tapes, 
a printer, a card reader and punch for less than ..• 

$4000 per month 

plus approximately $22 an hour. 
Of course, you get more than the computer. 
This price includes the extensive 4000 software package 
and Philco service and back-up support. 

PACT couldn't be better 

even if you worked out the plan yourself 
it's today's 'most sensible pricing 
for today's most sensible computer. 

• • •••• ••• • ••••• • • • •• • • • •••• . . , .• ••• • •• • 
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IS WHAT WE DESIGNED IN ... 

NOT WHAT WE LEFT OUT 

You need the BEST computer available 

Which is the best? 
The one that fills your needs ... sensibly. 

So if you need real capability and real flexibility 

. plus low cost 

we're pretty sure a Philco 4000 Series computer 
will qualify as the best for you. 

To begin with it's fast ... 
(effective memory access time: 3 microseconds) 

fast enough to do almost any job. 

And that's not all ••• 

within the Philco 4000 Series you can choose 
some of the fastest 

and some of the slowest input-output devices ... 
it depends on your needs and your pocketbook. 

More flexibility 

There's been a lot of debate 
about fixed and variable word length computers. 

With the Philco 4000 Series there's no need to debate. 
It works fixed or variable word length ... 

whic"hever fits the individual program best. 

Everyman's computer? 

We wish it were. 
If you need a small special purpose computer, 

a Philco 4000 probably has too much stuff. 
And if you need fantastic power, 

we recommend a Philco 2000 Series computer. 

But if you 'r~ in the middle 

(and most of us are these. days) we think ' 
a Philco 4000 will measure up to your unique needs 

for scientific or ~usiness applications, or both. 
Because the 4000 

is today's most sensible computer­
with today's most sensible pricing; 

To prove our point we would appreciate an opportunity 
to measure Philco 4000 cost and performance 

in terms of your specific needs. 
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Reeves Soundcraft is a major producer of mag­
netic recording tapes. Because much of their 
production is for the data processing industry, 
reliability and accuracy must be standards rather 
than goals. 

Fittingly, Potter Tape Testers are utilized by the 
Computer Tape Testing Department to verify 
and grade daily production and to test new oxide 
coatings. 

These self-contained Potter tape test systems 
feature transistorized plug-in circuit boards and 
a precision dual read/write head assembly. When 
a tape defect is sensed, the Potter Tape Tester 
stops automatically, with the defective tape area 
suspended over a visual inspection table .. The 
defective area is precisely located by a separate 
defect indicator light for each channel. The oper­
ator examines the exact questionable area and 
corrects or accurately determines the cause for 
the reject. 

Potter Tape Testers can increase the reliability 
of digital c01nputers and sharply reduce your 
tape costs. To learn how, simply. write us. 

1; ••.• ·\~ POTTER INSTRUMENT CO., INC. 

i;,ELIIIIII 151 SU1~nyside Boulevard • Plainview, N. Y. 
. T.M. 
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How to centralize a deceniralized operation 

Now you can send 50,000 bits of data across 
the country in little more time than it takes 
you to read this text. How? With Teletype 
tape - to - tape equipment using conventional 
telephone lines. These Teletype consoles are 
designed to eliminate high-volume communica­
tion problems often associated with data proc­
essing systems involving multiple locations. 

The punched tape from the receiver console 
can be fed into a computer for further process­
ing. This means that data acquisition and other 
computer functions can be programmed and 
coded at remote locations, then transmitted to 
the home office, untouched by human error. 

Made for the Bell System and others who 
require the highest reliability at the lowest 
possible cost, Teletype tape-to-tape equipment 
is quickening the reflexes of some of the coun­
try's largest data processing centers. 

Find out how you can integrate Teletype 
high-speed tape-to-tape equipment with exist­
ing systems or those being planned. Write to 
Teletype Corporation, Dept. 8lA, 5555 Touhy 
Avenue, Skokie, Illinois. 
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GARBLED SIGNALS 

TAPES OF MYLAR® 
DISPLACEMENT OF CENTER LINE OF 14TH TRACK WITH 

CHANGE IN R.H. FROM RECORDING TO PLAYBACKt 
Guidance from edge. Tracks numbered consecutively tram guiding edge. 
One-inch-wide tape with 14 Iracks: Track Width-.025"Track Spacing-.OlO" 

3.0 

DISPLACEMENT .015 
OF CENTER lINE--7 
OF 14TH TRACK .010 
IN INCHES 

3.0 

CHANGE IN 
010 % RELATIVE 

HUMIDITY 
.015 

An unreliable tape can shrink or swell-cause 
garbled signals because the tape tracks shift 
laterally. away from the recording and play­
back heads. With tapes of dimensionally stable 
"Mylar"* polyester film you get accura~e re­
sults ... valuable programming time is saved. 

"My lar" is strong - has a tear strength' seven 
times grea ter than ordinary plastic of equal 
gauge. Tapes of "Mylar" resist edge nicks, 
stretching or breaking from sudden stops and 
starts. "Mylar" is durable-is not affected by 
humidity o~ adverse temperatures. And because 
it contains no plasticizer to dry out, "Mylar" 
does not become brittle In storage over long 
'periods of time. 

~ 2.0 

INITIAL 
TEAR STRENGTH 

(GRAVES TEST) 
per ASTM D-1004-49T 

Why not safeguard your valuable program 
time by choosing reliable tapes of "Mylar". To 
be sure you'll get top performance, insist on a 
base of "Mylar" on your next order for mag­
netic tape. Send for free booklet of compara­
tive test data. Du Pont Company, Film Dept., 
Wilmington 98, Delaware. 

o 
a... 

1.0 

<[[Jpotn> 
I[e;, u. S. PAT. orr. 

Better Things for Better living ... rhrough Chemistry 

DU PONT 

AfYLAR® 
POLYES'TER FILM 

January 1963 

1.5 MIL 
CELLULOSE 

ACETATE 
0.4 

*"Mylar" is Du Pont's registered trademark for its brand of polyester film. Only 
Du Pont makes "Mylar"_ 

fO a • 
I ;; 
! : *"~».: 

;'"'~'-

r-;"-;~;;:;o:;:;e:a:~~o~;:c~---------l .~. 0 0-'1 
1 Film Department, Room #12, Wilmington 98, Delaware 
1 Please send free, 12-page booklet of comparative test data 1 
1 to help me evaluate magnetic-tape reliability. 1 

I N arne Position 1 
I' 1 
1 Company 1 

I Address 1 

LCity ____________ ~~==~te __________ J 
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Automated bookkeeping 
for everyone 

Once upon a time, you had to be 
a big company to afford tab-card 
bookkeeping .. 
If you didn't have your own tab-card 
equipment, you had to take your 
paperwork to a service bureau and 
have the people there punch up tab 
cards for you. Very -expensive. 

Now comes the Friden Add-Punch.® 
It performs all the duties of a la-key 
adding machine. It also creates a by­
product punched paper tape of all 
information entered on the key­
board. That includes arithmetic 
data, plus numeric descriptions of 
date, department, customer, job 
number, and so forth. 

Take this punched tape to a service 
bureau. Now they can set up tab-card 
bookkeeping for you automatically. 
No key-punching. No verification. 
Very inexpensive. 

Your bookkeeping is automated. 
That includes general ledgers, ac­
counts receivable, accounts payable 
-the works. At a cost every business 
can afford-and profit from. 

The Add-Punch also captures data 
for automated inventory control, 
payroll records, sales analysis re­
ports, and many other office tasks. 

The Add-Punch is as simple to use as 
an adding machine. To find out how 
you can profit from one, call your 
local Friden Systems man. Or write: 
Friden, Inc., San Leandro, Calif. 

This is practical automation - by' 
Friden for business and industry. 

Friden 
Sales, Service and Instruction Throughout the U. S. and World 

CIRCLE 9 ON READER CARD 

• The IEEE Winter General Meet­
ing, Jan. 27-Feb. 1, will feature spe­
cial sessions on Artificial Intelligence. 
The meeting is scheduled for the Stat­
ler in New York City. 

• The IEEE is sponsoring the Pacific 
Computer Conference, which will be 
held at the California Tnstifute of Tech­
nology, Pasadena, on March 15-16. 

• The IEEE International Conference 
on Nonlinear Magnetics will be held 
at the Shoreham Hotel, Washirigton, 
D.C., April 17-19. 

• . The 1963 Spring Joint Computer 
Conference will be held May 21, 22 
and 23rd at the Cobo Hall, Detroit; 
Michigan . 

• The Fourth Joint Automatic Con­
trol Conference will be held at the' 
University of Minnesota, Minneapolis, 
on June 19-21. Sponsors are the Amer­
ican Institute of Chemical Engineers, 
IEEE, and American Society of Me­
chanical Engineers. 

• The annual International Data 
Processing Conference and Business 
Exposition, sponsored by the Data 
Processing Management Association, 
will be held June 25-28, atCobo Hall, 
Detroit, Michigan. 

• The 1963 ACM National Confer­
ence will be held Aug. 28, 29, and 
30th in Denver, Colorado. 

• The 1963 Fan Joint Computer Con­
ference will, qe held in the Las Vegas, 
Nev., Convention Center, Nov. 12-14. 

.• The Fifth International Automation 
Congress & Exposition has been sched­
uled for November 19-21 at the Sher­
aton Hotel, Philadelphia. 

• The 1964 Spring joint Computer 
Conference will be held at the Wash­
ington Hilton Hotel, Washington, 
D.C., May 26-28. 

• The 1964 ACM National Confer­
ence will be held in Philadelphia, 
Penna., Aug. 25-28. 

• The IFIP Congress 65 is scheduled 

0. 
1""-.-/, 

.,,----......, 
for New York City in May, 1965. It .-
is _ the first International Congress \~ .. / 
scheduled for the United States. 
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"Why we chose the NCR 315 Computer." 

"In these days of sharpened competition, 
maintaining an adequate return on in-. 
vestment requires current, accurate in­
formation quickly and clearly presented. 
At Ideal we are counting on our NCR 
315 System to give us much better con­
trol over all phases of our operations. 

"Ideal operates 17 plants (an 18th is 
under constructionj, ranging from Cali­
fornia, Oregon and Washington through 
the Mountain, Mid-West and Southern 
states to the Atlantic and Gulf Coasts in 

the Southeast. The control of operating 
and repair supplies, and the value anal­
ysis on these materials are big jobs which 
the computer with CRAM will permit us 
to do more efficiently. 

"Another area where we expect sub~ 
stantial payoff is in the scheduling and 
alldcation of production and distribu­
tion. In addition to·our producing plants, 
we operate a number of storage and 
distribution terminals. Transportation is a 
big item in the delivered cost of cement 

_ IDEAL CEMENT COMPANY, Denver, Colorado 

and our computer will assist us in doing 
the best job at the lowest possible cost. 

"We are scheduling much of our rou­
tine data processing activities for the 
315. Also we will make use of it in 
research, exploration, and engineering 
problems. The system's modular design 
and versatility should enable it to take 
care of all our needs for years to come." 

~~ 
Cris Dobbins, President, Ideal Cement Company 

NCR PROVIDES TOTAL SYSTEMS - FROM ORIGINAL ENTRY TO FlI\IAL REPORT­
THROUGH ACCOUNTING MACHINES, CASH REGISTERS OR ADDING MACHINES, AND DATA PROCESSING 

The National Cash Register Co .• 1,133 offices in 151 countries· 79 years of helping business save money 
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Big computer Fortran for desl(-size computer users 
. THE NEW, EXPANDED, CURRENTLY OPERABLE 160-A FORTRAN . .. when run on this system . .. COMPILES 125 

STATEMENTS PER MINUTE (Average), EXECUTES FLOATING ADD IN 1 MS AND FLOATING MULTIPLY jDlVIDE IN 1.5 MS 

The Fortran program written below might have been 
written for a large-scale computer system. Actually, it is a 
program written in Control Data's new 160-A Fortran ... a 
Fortran which provides large-scale power and sophistication 
to users who need desk-type computer compactness. 

The new 160-A Fortran features the following language 
characteristics: Complete I/O versatility ... cards, paper 
tape, typewriter, line printer and magnetic tape • Fixed 
point, floating point and Boolean arithmetic, allowing 
mixed fixed and floating point expressions .• Common, 

EXAMPLE: 160-A FORTRAN PROGRAM 
Format (8H CDCI60A/5F1O.8) . 
DIMENSION A(5,5,5) 

2 READ INPUT TAPE 1, 1, 
X(((A (I,J,K), 1=1,3), J=I,3), K=I,5) 

SUM = A(2,1,5) + 4 
B = 11111.0 

10 

DO 3 I = 1,1000 
3 SUM = SUM + B**2 

WRITE TAPE 2, A SUM 
GO TO 2 
END 

Dimension and Equivalence statements allowing variables 
of up to three dimensions. 

But these' features are not the entire story. The real 
proof is in the computing ... the ease of programming 
and the time required to execute. For instance, the DO­

LOOP written below is executed in 4.5 seconds. 
Get a complete description of this new 160-A Fortran 

system as well as other Fortran systems utilizing variQus 
computet configurations that start as low as $1500/month~ 
Contact your nearest Control Data representative today. 

ABOVE 160-A FORTRAN TAPE SYSTEM 
• 160-A Computer with 8192-word core memory 
• New, optional multiply-divide unit, especially designed 

for Fortran (168-2 Arithmetic Unit) 
• New Control Data 603 pneumatic tape drives, providing 

high reliability (75 "/sec.; 200 and 556 bpi; 15 and41.7 kc) 

Offices: Albuquerque • Beverly. Hills 
• Birmingham. Boston. Chicago 
• Cleveland. Dallas. Dayton. Denver 
• Detroit. Honolulu. Houston. Ithaca 
• Kansas City. Minneapolis. Newark 
.Norfolk • Orlando. Palo Alto 

•• Philadelphia • San Diego 
.San Francisco. Washington. D.C. 

CONTROL DATA 
CORPORATION 

8~00 - 34th Avenue South, Minneapolis 20, Minnesota 

DATAMATION 

c 

\ 
",-""",' 

( , 



) 

'-------- .---.~-----

o 
o 

c 

o ,0 0 000 
0000 

000 
00 

back to Syracuse 
Sir: 
I admire your candor in ass~ssing the 
17th Annual ACM Conference. As far 
as the papers are concerned, we 
screened out about two-thi'rds, and 
those accepted simply did not come 
up, as a group, to the standards one 
should expect at a national meeting. 
But they were the best available, 
which leads me to the conclusion that 
ACM is not regarded as a suitable 
presentation vehicle by the leaders in 
our profession. The pressures of our 
time demand that the writing energy 
of these people- be directed, first, into 
proposals to DOD and NASA, second, 
into internal company technical pro­
posals. ACM and other societies run 
a poor third. I do not deplore this, 
and will not explore it further, ex­
cept to say that we in computing 
clearly are not concerned with estab­
lishing a formal body of professional 
literature. And without this concern 
we will not become a profession. 

It is significant that Datamation, 
presumably to add a professional aura 
to its newsy format, has disinterred 
the Burks/Goldstine/von Neumann 
writing of sixteen years ago. I may call 
down the wrath of some of my friends 
for this, but I didn't find it interesting. 
Who is doing the new work? 

As a final word in defense of us 
hard-working Syracusans, the 17th An­
nual Conference was scheduled be­
fore either the Munich 'IFIPS Meet­
ing or the Toronto SHARE meeting. 
D. G. LEWIS 

Syracuse Chapter ACM 
Syracuse, N.Y. 

the open purse policy 
Sir: 
Dan McCracken's editorial on atti­
tudes towards automation deserves a 
complement. He requires "an effective 
answer, in 1 7 words or less, to this 
statement: 'There will be 10,000 com­
puters installed next year and each of 
them will'lay off 44 clerks.' Make it 
catchy, give it as much emotional ap­
peal to feelings of economic insecurity, 
and find a way to say it to 15 million 
people-the approximate number \Yho 
saw the TV show on which the origi­
'nal statement was made." 

Statement follows: "We of automa-

January 1963 

tion admit responsibility for techno­
logical unemployment; will spend $­
annually sponsoring retraining studies 
and action." All the clever PR and 
TV on and above the earth will do 
the industry a fraction of the honest 
good that such a 17 ~word public state­
ment wouJd do. Something this strong 
is required to counteract McCracken's 
attitude, rather mild of its class, "I 
wouldn't be surprised to hear of a 
union contract that specifies that a, 
computer must not be installed. Social 
ostracism of computer people within 
a plant will surely become common­
place. I predict, finally, that within 
this decade a' computer will . be 
bombed by a deranged, unemployed 
worker." The many employed workers 
whose paychecks have been "bombed" 
by a deranged, ill-employed computer 
that writes checks once a month and 
writes them wrong, are also to be 
feared. 

It seems the industry has a simple 
choice: big profits and plush, or small 
profits and social responsibility. As 
McCracken suggests, time is running 
out for this conspicuously fat segment 
of our economy. 
M. G. SASLOW 

Dept. of Psychology' 
Univ. of California 
Berkeley, Calif. 

a negativist replies 
Sir: 
Fred Gruenberger has thrown down 
the gauntlet. I shall bend over and 
attempt to pick it up. This position, 
of course, makes me vulnerable. 

I, personally, believe that the bench­
mark or single test criterion system 
proposed in the article "Benchmarks 
in Artificial Intelligence" is not very 
intelligent. No one in his right mind 
would suggest that we judge the in­
telligence of our children, or stronger 
still, whether or not they were intel­
ligent on the basis of one task or on 
tasks performed in vacuo. There is 
but one test .and that is judging the 
OVERALL behavior of the thing un­
der scrutiny. 

To take one of Fred's examples­
doodling-we, can program a machine 
today to doodle in that fashidn, and 
only when a certain phone line is 
activated if need be-but if that's all 
the machine did it would certainly not 

. be thinking. Fred does two things 
while on the phone-communicates 
and doodles, and I don't believe that 
he automatically goes into his dood­
ling syndrome every time the phone 
rings-that is called compulsive (the 
anthropomorphism for mechanistic). 

The main point is that the machine 
-without intervention-must ,choose 
the appropriate set of responses to, a 

large variety of stimuli in a human­
like environment, the last because all 
of the judging is going to be subjec­
tive. This requires that the machine 
have some forms of humanoid com­
munication capability, the ability to 
read the written word, to hear the 
spoken word, and to speak and write. 

Since we are judging by human 
standards, I would 'impose one more 
requirement on this artificially intel­
ligent machine. It must have some 
sense of humor-that is it must "laugh" 
as a response to certain' stimuli-even 
little children do, you know. And fur­
ther, it must in turn be able to turn· 
about and attempt to make a joke 
now and then. 

This is my benchmark. Turing's 
test, then, is the only valid test pro­
posed to date, but unlike Turing's 
test, I want to know that it is a ma­
chine that I'm judging. Thus, creating 
a machine or writing a program for 

. chess playing which always answers 
"your rnove" in response to "how are 
you?" will miss the mark by a long 
shot. . 
M. I. BERNSTEIN 

Santa Monica, Calif. ' 

erring abroad 
Sir: 
In your Augus,t, 1962 issue in the 
article "The Market in Great Britain" 
by R. E. Williams, it is stated on page 
53 that "IBM Vvorld Trade Labora­
tories has a staff of 500 top line Brit­
ish electronic engineers in their Lab­
oratory in Winchester." The total 
strength of IBM British Laboratories 
is presently slightly over 500 includ­
ing all functions; professional, tech­
nical and administrative. Of, this total, 
over 175 are professional engineering 
and scientific specialists. 
A. D. MONKHOUSE 

IBM BriUsh Laboratories 
'Vinchester, Hampshire 

third cousins 
Sir: 
In your August issue, the article "The 
market in Western Europe" contains 
the statement that "Bull and Olivetti 
are second 'cousins, at any rate, both 
being financially tied into the Michelin 
Tire Empire." 

The Olivetti and Bull Companies 
have a working agreement, which cov­
ers only the Italian market. It is a 
mistake to speak of a financial tie-up , 
between Olivetti and Michelin. No 
such relationship exists or is contem­
plated. . 
RICCARDO M USATTI 

Olivetti & C., S.p.a. 
Milan, Italy 
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UPTIME & 
SOFTWARE 

TWO CONSIDERATIONS WHEN BUYING A COMPUT'ER. 
HERE, TOO, THE LGP-30 BEATS 'COMPETITION. 

Uptime is the opposite of downtime. The time a computer will be giving service, not receiving it. With the LGP-
30, uptime averages 97.5%. What other computer offers such high reliability? D Software is the complement 
of hardware. The programming material fed into the computer rather than the equipment itself. Software 
- the program - can cost yo~ a fortune or nothing. With the LGP-30, there's a good chance programming 
will cost nothing - thanks to our extensive Library of Programs. D Unfair to the competition? Here are 
the other facts about the LGP-30. It's the most powerful computer in its class, with memory (4096 words) and 
capacity equal to computers that cost twice as much money and consume twice as much space. The LGP-30 
is the easiest computer to program-even non-technical personnel can master it. You can operate the LGP-30 
yourself-without dependence on a computer programming specialist. D Solutions are' printed in any 
desired alpha-numeric format-requiring no deciphering. It's mobile-can be used by any number of people in 
any number of places. No expensive installation:......just plug into conventional outlet. Sales and service avail­
able coast to coast. For complete information about rental or purchase, write Commercial Computer Division. 

COMMERCIAL COMPUTER DIVISION/ GENERAL PRECISION, INC./ BURBANK, CALIFORNIA 
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SIMULATION 
EAI HYDAC Computer, Series 2000, introduces a new dimension to computer simulation by combining analog and digital 
operation into one integrated system. HYDAC achieves a computational efficiency well beyond the limits of either analog or 
digital computers alone. Moreover, it offers ari economical alternative to tying a complete data processing computer to an analog 
computer for hybrid computation. 
HYDAC combines two major sub-systems; the well-known PACE® Series 231 R General Purpose Analog Computer and the new 
Series 350 Digital Console. The normal analog operations of summation, inversion, continuous integration, multiplication, division 
and function generation are performed by the analog computer while the digital system provides high-speed logic, switching and 
memory capability. All digital operations .are accomplished by solid-state,. general purpose, modular building blocks inter­
connected by the proven prepatch panel system. HYDAC programming follows simple analog principles, making extensive 
retraining of analog programmers unnecessary. 
HYDAC vastly increases the range of dynamic simulations that can be performed by computers. Such applications include itera­
tion c;md optimization studies, pa!tial differentia} equation solutions, simulation of logic· functions, transport delay and other 
auxiliary mathematical functions as well as high-speed incremental computation. Full information on HYDAC, the new computer 
for dyna'!1ic simulation, can be obtained by writing for Bulletin HC 6238. HYDAC ;s a trademark of EA/' 

e·EAI ELECTRONIC ASSOCIATES, INC. Long Branch, New Jersey 
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• every computer be bound by the principles established 
for the first computers 16 years ago? 

• the split-second reaction of a computer be forever 
limited by the time-consuming necessity for operator 
intervention? 

• computer users be' content with a conventional com __ 
puter which was NOT designed or built to make effective 
use of higher level languages? 

• the language of computers be irrevocably oris:nted more 
to machine than to man? 

• computer users, hearing about the advantages of 
problem oriented hardware from computer experts, be' 
satisfied with anything less? 

NO to all five questions. Because Burroughs B 5000 

,Information Processing System has blasted the 16-year­

old mold that has shaped all computer concepts up 

to now. 

The ~ 5000 schedules its own jobs, assigns its own 

peripheral units and handles its own interrupt condi­

tions. It processes several programs at the same time, 

handles its own file identification, and generally saves 

user, programmer and operator the cost and bother 

of the thousand and one details for which other systems 

are so often criticized. 

In addition, the ~ 5000 was specifically designed to 

utilize the higher level languages of ALGOL and 

COBOL. The B 5000 is the first-and so far the only 

-American computer to integrate ALGOL and 

COBOL compilers into basic system design. 

,Must you have more details for a serious consideration 

of the B 5000? By ~ll means. Call our local branch and 

let our Systems Counselor give them to you. Or first 

read our booklet "The B 5000 Concept." Address 

your request to us at Detroit 32, Michigan. 
Burroughs~TM 

Burroughs Corporation =,,1) 
• • 

,CIRCLE 14 ON READER CARD 
14 DRTRMATION 

c 

( 
I. 



o 

'\ 
/ 

For Assured Performance! 

Produced by a unique method under rigidly controlled, laboratory conditions, MAC Panel Computer 
Tape gives you greater assurance of perfect recording of input data and distortion-free output 
delivery. This assurance is guaranteed, because every inch of this heavy-duty t~pe is tested drop-out 
free at 556 bits per inch on General Kinetic test equipment. Packaging is important, too, to insure 
the safe shipment and storage of reels until you're ready to use them. In full-size or half-size reels, 
MAC Panel Computer Tape is Manufactured for Performance • • • Tested for Performance 
Packaged for Performance. See how it can help you in your computer installation ... ask 
Panel representative for a trial reel. Also, write for the informative 
booklet, "MAC Panel Computer Tape ... Assured Performance." 

MAC PANEL COMPANY. High Point, North Carolina 
CIRCLE 15 ON READER CARD 
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New split-second network links airlines 
DATA COMMUNICATION BY COLLINS" 

Airlines operate on highly perishable information. Useless if delayed or garbled. 
Requiring fast, accurate, high-capacity communication systems. 

Aeronautical Radio, "ARINC," serving the airlines as it has since 1929, is meeting the 
airline industry's communication demand with its new nationwide Electronic Switching 
System. Through this system the communication of the airlines will flow with microsecond 
handling and computer accuracy. " 

ARINC is integrating and automating the world's largest private teletypewriter and data 
processing system with Collins Data Central. Through such networks airline managements 
communicate with their nationwide and overseas radiotelephone air-ground-air services. 

The Data Central, developed by Collins Radio Company, is an automatic teletypewriter 
and data switching exchange which combines high speed communication and data process­
ing techniques. It has made electro-mechanical systems obsolete by eliminating the manual 
and mechanical operations in the vital switching and relaying processes of transmission. 

With Collins Data Central's communication-type processors, instead of manual relays, 
controlling an average of 80 million ARINC transmissions a month-

• Messages are assembled and distributed in microseconds. 
• Member airlines can exchange information through direct hook-ups. 
• Message priorities, coding, conversion and addressing are handled automatically. 
• Magnetic disc files and magnetic tape have multiplied capacity for information 

storage (a big part of ARINC's" job). 
Collins Data Central can automate any large teletypewriter network as efficiently as the 

ARINC system. No other switching and processing equipment is as flexible. To find Out 
how ai.dine, railroa~ and other large teletypewriter networks are using Collins Data Central 
to increase" communication speed, accuracy - and to reduce costs, write: Communication 
and Data Systems Division. 

CIRCLE 16 ON READER CARD 
16 

COLLINS "RADIO COMPANY 
Dallas • Cedar Rapids 

Los Angeles • New York 
International Division, Dallas 

~ 
COLLINS 

~~~ 

DATAMATION 

('--"'" 
'1 ..... .-/' 

"~. ( 



-

I. 

80 
86 
92 
98 

103 
107 

THE SAD 
COMPUTER 
I am a sad computer. I suffer from 

a panacea complex. People think I'm 
the sovereign remedy for all business 
ills. I like to think of myself as the key 
to automation, but in all honesty, my 
success depends on the effectiveness of 
the consultants, systems analysts, pro­
grammers and data processing specialists. 

The McDonnell Automation Center 
has been doing a lot of work educating 
people in the ways of computers. From 
the Automation Center a businessman 
can find out if and where automation is 
justified, and if it is, the type of pro­
gram to follow. They don't have any 
computers to sell; just guidance and 
assistance for virtually any automation 
task. Automation Center specialists can 
help you design, install and program a 
complete system of your own, or they 
can institute an effective automation 
program utilizing their facilities at low 
by-the-hour'rates. 

Here comes my boss again, both 
hands stuffed with problems. He'll fume 
with 'irascibility when he finds out I 
can't solve them after he paid so much 
for me. I wish he'd write or call the 
McDonnell Automation Center. 

NlCDONNELL 0 
AUTOMATION 

CENTER ~1 
Division of MCDONNELL AIRCRAFT J 

St. Louis, Missouri 

Phone: PErshing 1-2121 
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Any Broadway producer worth his salt would have been 
proud of the production, "Computer Languages," 
presented for a one-night run at the recent FJCC. The 
audience-participation show had something for all 
theatrical tastes: comedy--drama--human conflict--and 
a firm measure of Thurberesque satire. 

An all-star cast was headed by Al Perlis, supported 
by Harry Huskey, Bob Berner, Bob Floyd and Bernie 
Galler. The following representative scene is repro­
duced here via tape recording for those unable 
to attend: 

"Q. I'd like to know if the long-haired boys are 
ever going to flatten out the curve of (computer 
language) progress. Every few months someone comes out 
with an improvement of an improvement, and at least 
five percent of these improvements are real improve­
ments. Now, when are we going to stop? Eventually 
us fellows are going to have to catch up. I want 
to know when and where. Am I going to have to wait one 
year? Two years? Twenty years? Thirty years? 

"A. We've changed machines, we've changed transla­
tors, we've changed versions of translators, and 
we've never changed people's programs. 

"Q. I'm not asking you how to run an installation. 
I'm asking you to predict when the development of 
languages is going to stop. 

"A. Never. 
~Q. Are you sure? 
"A. Wend all be out of jobs if it stops. 
"Q. Then you're doing it to keep your jobs? 
"A. Right!" 

AT PHILCO: 
OPTIMISM. ! FORD ~ 

Announcement at the FJCC of ~ "new concep~" in rental 
rates, a sales price and leasing fee reduction for the 
212, and the unveiling of a new, medium-scale com­
puter, the 4000, contributed to the rosy glow of 
optimism which emanated from the Philco booth at the 
Sheraton. 

Ford financial support for the computer division is 
evident in marketing plans for the 4000 which includes 

C
' at least a doubling of the Philco sales force 

I within the next few months. 
Obviously a pump-primer to help boost the lethargic 
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For proving and clearing operations in 
demand deposit accounting in banks. ~ Completely integrated sys­
tern ... six 24-column high speed listers, control electronics and buffers 
in a single, soundproofed housing. ~ Compatible with almost any 
type of MICR Sorter-Reader. ~ Prints a master list, four transit lists 
and one miscellaneous items list in a single pass through the Sorter­
Reader. ~ Prints at rates up to 2000 lines per minute. 

Further information is contained in the new 4-page Bulletin, "Anelex 
Multiple Tape Lister Systems", available on request. 

AN E LE~ 
" .. ', .. ", ..... ".'",.".'""" ... '- 155 CAUSEWAY STREET, BOSTON 14, MASSACHUSETTS 

SYMBOL OF QUALITY 
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DATA HANDLING SYSTEMS 
for business, science, 

engineering, R&D 
Are you interested in Weapons system evalua· 
tion • Heart research • PERT program displays 
• Machine tool programs. Automated draft· 
ing • Geophysical studies • Highway design 

Let Benson-Lehner data handling 
equipment help solve your problems 
more accurately in less time, with greater 
reliability and for less capital investment. 

Benson-Lehner Record Readers will 
reduce your strip charts, electrocardio· 
graphs, photographic data, drawings or 
maps into digital form for input to any 
computer. 

Benson-Lehner precision Plotting Sys­
tems will accurately display or reduce 
your data to graphic form comprising 
points, symbols, continuous lines and nu· 
merical identifications from paper tape, 
key-board, punch cards, magnetic tape 
or direct computer linkage. 

LARR - Large Area 
Record Readers 
and Digitizer 

OSCAR - Oscillographic 
Record Readers 
and Digitizer 

BOSCAR - Film Record 
Readers and Digitizer 

Ask for Bensoll-Lehner sales and service 
engineers-over 70 are at your disposal 

throughollt the world. 

MAIN OFFICE: U.S.A. Phone: 781·7100 
14761 Califa Street, Van Nuys, California 

BENSON·FRANCE Phone TRE 2982 
1 rue George·Mandel, Seine, France 

BENSON·LEHNER LTD. Phone S.H. 2·7831 
West Quay Road, Southampton, England 

benson-Iehner 
a corporation 

14761 Califa Street, Van Nuys, California 
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BUSINESS & SCIENCE 

ENGINEERS ~ , 
AFIPS IN EDP PLANS 

January 1963 

rate of Philco installations, the PACT (Pay Actual 
Computer Time) plan will be applied initially only to 
the 4000 series, but Philco expects it to be extended 
to the 2000 series in the ~ear future. The plan 
enables, the user to ,be charged a basic monthly rental 
plus an hourly use rate. For example, a'particular 
4100 system would be available for a monthly rental 
of ,$3,~50, plus $22 for each hour the system is used. 

Other moves to meet the competition include a 
monthly rental drop of $7,000 for a "typical" 212 
installation, and a corresponding $650,000 reduction 
of: the '212 'sales price. Rental of a basic 1000 was 
reduced approximately $1,500. ' 

While the 212 has been demonstrated as the fastest 
operating hardware commercially available,' the prob­
lem of compatibility with 70~0 programs still remains. 

, Consideration is being gi~~n to coniracting for' ' 
translators in order'to' convert IBM customers. 

Required reading for the new slate ofAFIPS officers 
should include a six-point program recently an­
nounced by the Engineers Joint Council aimed at im­
proving engineering information handling and computer 
~tiiization. ' ' , ' 

The'most impr~~sive aspects of this proje~t are 
specific timetables prepared for implementing the 
Council's goals.Irt a position paper charting the pro­
posed EJC course~Walter M. Carlson, chairmari of the 
Information Systems Committee, outlines each of the 
si~points '(Engineering Iriformat~on Center~ Assistance 
to Governmen~ Agencies, UndergradUate Training, De­
sign Automa~ion, Training Practicing Engineers, and 
Eq"ip~ent Compatibility) and delineates a timetable 
for each. The following schedule for equ.ipment' 
compatibility serves as an ~xample of the Council's 
planning: 

1st half 
2nd half 
1st Q. 
4th Q. 

1963 
1963 
1964 
1964 

Formulate study program details 
Select cases for study 
Start field work 
Complete study and submit recom..;. 
mendations 

Operating ~lans f~r e~ch pointa~e clearly defined, 
including the specific objective, organization of 
committees, timetable, and how the project will be 
financed. 

Even if accom'plishments fall behind the timetable, a 
formal public commitment of .this type is highly'com­
mendable since it prbmpts an organization to 
"perform" rather than "debate" the virtues of per­
formance. 

It~s interesting to note that Carlson, in addition 
to his EJC chores, i~ also on the board of governors 
ofAFIPS (chairman of the by-laws and constitutiori 
committee) ~nd the IFIP Congress '65 committee. Per­
haps his AFIPS efforts have been channeled in the 
w~ong direction. 
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How to convert perforated to Dlagnetic tape 
at a reasonable cost (NOW) 

Tally's new solid state Model 1433 Pap.er-to-Magnetic 

Tape Converter is not 10 years ahead of its time. You 

can solve today's media conversion problems with 

both integrity and economy. 

Normally, input and output data are completely 

identical in content. The output record is a bit for 

bit image of input data. A universal code conversion 
feature is, however, available. 

. .'~ . . .' . r 

'Withou{ 61Iarig~s or 'adjustments" the Tally converter 

will accept paper, foil, or plastic tapes in wi~ths vary­

ing from 5 through 8 levels. It writes data on mag­

netic tape compatible with IBM 727, 729 Mod 1, and 

CIRCLE 18 ON READER CARD 

Remington Rand computer formats. Other formats 

are also available. 

Complete in itself, the system includes a 120 cps 

paper tape reader, a Potter magnetic tape handler, 

and necessary electronics. Price of the Model 1433 

begips at $26,500. Delivery is currently 120 days. 

More information can be obtained from your Tally 

engineering representative or by writing 

TALLY 
REGISTER CORPORATION 

1310 Mercer Street • Seattle, Washington' 
MAin 4-0760 

OFFICES IN ALL MAJOR CITIES 
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LOOKING FOR RELIABILITY? 
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THIS NEW MAGNETIC DRUM 
STORAGE SYSTEM PROTECTS 
ITSELF FROM FAILURE AND 
WEAR BEFORE TIltY BEGIN 

Inside Bryant's new Auto-Lift 
drums is this uniquemech­
anism that sets new stand­
ards of data storage reli­
ability. Here's how:, Heads 
and drum are never in con­
tact. Not during starts.' Not 
during stops; Never! Two new' 
design concepts have made 
this possible: • 

L The "Auto-Liftttrhecha­
nism lifts the tapereddrurn 
into operating position or)ly 
when it reachesspeed~ When 
the drum slOws,itlowers 
away from heads' automati· 
cally. No, contact-:-ever! 

2 ... U ni~J ust" 'hea~Sreallyfly 
~no bumps or skips., One 
simple,fail-safe adjustment 
optimizes playback. And~ no 
contact-ever! 

For details, see your Bryant 
sales engineer, or write 

,direct to: 850 Ladd Road", 
'Walled Lake, Mich. MArket 
4-4571 (Area code 313). 

SYSTEM. SPECIFICATIONS 

• ~ta~darddrU~di<1m~ters: 5,7 1/2. 
lO,an~, ..• ·181I2in~he,!S; ••. ,>' 

• Drum lengths to 39inche,s; 

.300/ppi standard. 

• Operatingfr~quenci~st~?~O~.c. 
• Capacitiestq16.000,OOO bits. 

~Available··forg~neral~nd.special 
purpose storage, buffersyste,ms, 
aneta wide range of cornmE!rcial 
and military··. applications., 

L!...;,,}; ... " .. ,'"',, ,"""".,',., ... ", 

62-4SCP 

COMPUTER PRODU'CTS 
852 Ladd RO,~d • Walled Lake. Mic:hlgan • MArket 4-4571 

A DIVISION OF EX-CELL-O CORPORA TION @ 
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HoW' to telephone a Inillion W'ords 
'While getting' eight hours sleep 

DATA-PHONE service· on the job after hours 
lets machines talk while people sleep. 

Inventories, payrolls, reports~almost any 
kind of data-can be sent automatically any­
where telephone lines go-at low night rates. 

Shipping data by DATA-PHONE service can 
save time and money in many ways. Let one 

of our Communications Consultants' describe 
a few that relate to your business. Just call 
your Bell Telephone Business Office and ask 
for him. There's no cost or obligation. 

Bell Telephone System 
CIRCLE 20 ON READER CARD 
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EDITOR'S READOUT 

1963: 
A YEAR FOR 
DISCARDING PATIENCE 

During the coming 12 months, the computing industry's prospects for un­
expected, dramatic growth or sudden, depressing failures are reasonably 
remote. It is probable, however, that basic patterns now in the process of 
establishment may be altered to conform to the economic needs of both 
manufacturer and user. The fundamental conflict between what is best 
for the long pull and what is presently most attractive to the coffers of 
corporate management will be stressed with far greater emphasis in '63 
than in all of computing's short history. 

Instrumental to accepting the interim between now and tomorrow is a 
posture which has shown initial signs of misuse. Its simplest designation 
is "patience." 
Webster defines this word as the "state, quality, power, or fact, of being patient; 
forbearance." Its daily application however, has connoted a far wider range of 
virtues; namely, maturity, wisdom, erudition and considerable justification for 
virtually any position, particularly when a division of opinion is evident. 

While popular connotations may be acceptable to the broad spectrum of 
industry and management, there is implicit danger for computerites in a reli­
gious adoration of this seemingly attractive posture. Most important is the fact 
that the computing industry stands apart from its peers in rate of growth, fun­
damental needs and current problems. 

There is little need for reviewing the increases in machine population or the 
explosion of new applications. These are certain to continue in '63 and have 
been reiterated in all forms of industry and consumer communications. Less 
familiar are the internal headaches to which excesses of patience have recently 
be~n applied and have a potential for increasing in '63. 

Society Leadership 
As a comparatively new field, computing can boast of "a greater variety of so­
cieties, associations, groups and other means of professional conviviality than 
any of its peers. A sampling of the major organizations might include ACM, 
DPMA, PGEC, SHARE, JUG, BEMA, AS A, AFIPS, and IFIPS. While the list 
is impressive, it also represents a diffusion of factions resulting in mild confusion 
for some and a complete lack of leadership for the entire industry. 

One society on this list, AFIPS; has been billed as "the society of societies" 
and according to its charter represents a broad cross section of interests. Ful­
fillment of its charter, however, appears somewhat in conflict with the overly 
patient attitude of its leadership. 

In almost any other industry, a society formed over 1% years ago would not 
be exp.ected to have accomplished more than AFIPS has done; namely internal 
organization and sponsorship of the joint computer conferences. In information 
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processing, however, the need for less patience and greater activity in '63 is 
clearly apparent. Without a strong, cohesive force, computing's sundry interest 
groups will splinter further apart and the distortion of its public image will 
become irrepairable. 

The Need For Warm Bodies 
It has been said often enough: the problem is serious, getting far worse, and 
relief is not In sight. The shortage of programming personnel is, indeed, a con­
cern of the greatest magnitude. Surprisingly, there has been little collective 
action directed at solving the problem. There is, however, an attitude of teeth 
grinding patience. A suitable analogy may be made to the application of chew­
ing gum on a large hole in a leaking dam with the knowledge that heavy rains 
.are imminent. ' 

At present, computing education in secondary schools is viewed as too long 
range a solution; colleges have few instructors to adequately produce a large 
enough quantity of trained personnel, and mariufacturers and users are far too 
busy plugging their individual dikes to be concerned about the larger dam. 

There are, of course, some advantages in encouraging patience: salaries will 
continue to increase out of realistic proportion to merit and qualifications, tran­
siency will be widespread, and a new industry of unknowledgeable body swap­
pers will flourish. One disadvantage is prominent for the coming year: the in­
cidence of sloth will be strikingly high. 

Profit And The Machine Makers . 
"Amazing," declared the stockholder. "Our investment in computing has been 
enormous and everyone hears about the growth of this field. Why are we losing 
money?" "Patience," replied the computer sales manager. 

Last year, the initial signs of patience were widely evident as the fall out rate 
of manufacturers was practically nil. For many firms, their losses continued but 
a change did occur: their chances of ever producing a profit, particularly in '63, 
decreased almost in proportion to their application of patience. For a small 
number, their profit probability factor is too low to calculate. 
. Accompanying the philosophy of "wait and see" was a fiscal policy of re­

trenchment. If continued during 1963, it will prove as dangerous to the liveli­
hood of a computer manufacturer as a declaration of bankruptcy. 

Standards and The Lost·M ajority 
By far, the most extensive application of patience may be found in deliberations 
on standards for edp. Because of the need for voluntary acceptance of standards 
in this field and the dangerous possibilities of premature standardization, a 
reasonable amount of methodical plodding is both understandable and com­
mendable. Unfortunately, this posture of acceptable patience can and has been 
misused as a rationalization for political entanglements, poor leadership and 
almost a total lack of accomplishment. . 

. A blatant. indictment of this nature is not tendered without considerable sup­
porting evidence, the most obvious of which is the fact that while proposals 
have been in plentiful supply for several years, not a single specific accomplish­
ment may be reported at this time 

To be sure, committees have been organized and reorganized, and last year a 
majority ASA~s X3.2 committee approved a new character set but a "consen­
sus" was not obtained. It remains unclear as to what a "consensus" represents 
and whether this somewhat undefined obstacle may ever be overcome. 1963 
would be a fruitful year for standards progress, but the outlook is for unabated 
patience. 

There are numerous methods for discarding patience during· the coming 
year. In some instances, it may prove more prudent simply to temper forebear­
ance with a modicum of activity. However, the need for "doing" rather than 
"waiting" is widely evident and if subsequent results prove that a course of 
action was wrong, it is sometimes possible to learn from mistakes. The moral 
may be old particularly to computerites, but its application merits renewed, 
interest. • 
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THE an editorial commentary 

MATURING FIELD 
by ROBERT L. PATRICK, Computer SpeCialist, 
Northridge, Calif. 

Only nine short years ago the digital 
computer field was punched card ori­
ented. One did his work with 604's and 
CPC's, or it didn't get done. Then came 
the 701. It had many deficiencies, but 
offered a sound step forward in com­
puter capacity. The few of us that ex­
perienced that transition look upon 
ourselves as old timers in the field, 
even though some of. us are barely 30. 

When the 704 planning started, the same group that 
are now old timers forme9. a club complete with rules 
and bylaws - it was called SHARE. Out of this series of 
meeti~gs a camaraderie grew, the association gradually 
strengthened, and the. outcome was a programming priest­
hood. We would don our flowing robes and sweep through 
the mee~ing halls. Conferences were held with the IBM 
inner circle, and the priesthood was. further strengthened. 
Admission was earned by a contributIon to administration, 
systems programming, or by being a hale fellow well met. 
Being head of an installation helped, although program­
mers of note were also eligible. Frequently I meet some 
of the priests and am amazed at their present assignments. 

One would think that the 100 or so men who were part 
of the inner circle (or have recently achieved such status 
by association) would be powerful .leaders in. the digital 
computer field today. Most of them would have ten ,or 
more years experience in the field capped by a formal edu­
cation. This provides them with at least the proper trap­
pings for a major contribution to the art. Unfortunately 
this is not the case. 

Many of the old cult have gone 'into management or, 
more precisely, administration. While they are usually as~ 
sociated indirectly (through one or more leviCls) with a 
computer, their job assignment is more or less one of wage 
and salary, personnel administration, planning, scheduling, 
and attendance at meetings. Unfortunately they've devel­
oped no unique' skill· of their own. They are in the same 
pot with a myriad of other managers within their same 
firm. In the early days some of these men were sharp, ex­
tremely hard workers. Unfortunately, they have allowed 
themselves to' become complacent and comfortable in 
~me or more comparatively un-taxing jobs. In many cases 
they have forgotten how to work (although I'm sure each 
one of them feels as though he earns his monthly pay­
check)., I wonder if they ever think of the future. 

Except for those who are employed by a computer man- . 
ufacturer, their skill has no direct bearing on the primary 
product of their corporation. Since they have no skill of 
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their own and are not directly associated with· the primary 
product of the firm, they can only rise to a moderate level 
in the staff of the organization. General managers and 
Presidents are usually picked qut of the line. Many of 
these people are in jobs today that they've held for sev­
eral years, and are likely to hold until retirement. When­
ever I observe one of the old brotherhood in such a state, 
I feel doubly sorry. Once for him, because he has allowed 
himself to. be sidetracked into a position that really offers 
no future challenge and cannot hold his interest; and once 
for the field, for here is a man 'of stature and competence, 
a producer if you will, whose services are lost at a time 
when we need them most. 

Occasionally.I'll meet other members of the clan that 
are. still practicing technicians. Five or six years ago they 
were excellent technicians at the'top of the trade. Today 
they are still excellent technicians, but their quality and 
output have not materially improved with age. Several 
years ago wfiting and checking out a utility program of 
note was a significant undertaking (which struck awe into 

, the hearts of users). But these old friends specialized too 
soon. 

A man with eight or ten years experience who has only 
done system programming is limited in his view of the 
world, limited· in his utility to his employer, and limited 
in· the remuneration he can receive for his services. Since 
many of these men have never learned how to handle a 
crew, they are even further hamstrung: the only assign­
mEmts they can be given are those that can be done with 
their owri ,two hands. They're riever learned to delegate 
responsibility, how to manipulate others, and are too im­
patient to train an apprentice. Many of them have already 
started to level out financially: a man who has been writ­
ing the same kind of routine for eight years is not worth 
significantly more than the man who has been writing 
similar routines for only two years. 

Some of these men have admitted that they feel a little 
like the aging fisticuff champion. Whenever they learn 
about a new computer or technique, they are hard put 
to stay ahead of some of the younger and less experienced 
people in their own organizations I These men will always 
earn a good living much as a skilled machinist earns a 
good living. For many of them it's too late to broaden 
their outlook and, if they get bored or dissatisfied with 
their present job, they may find it rather difficult to move 
to another firm at the same salary. 

Still another faction of the old priesthood has gone 
into "research." They may have tried management, found 
they weren't too well suited for administration, longed for 
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the clean precise technical life, and turned to "research." 
Some of our strongest, more competent old timers are 
caught in thi~ web., At one time they may have sincerely' 
attempted to do some research. But. research is really 
harder than some people would like to admit. In addition 
to being smart enough to recognize researchable 'areas 
and competent enough to attack them, one must have the 
self-discipline and drive which keeps one's nose firmly 
against the grindstone. In the research environment one 
seldom gets direct supervision (if your research manager 
could schedule the work and measure your performance, it 
would be development, and not research). !\1any of these 
men lack the determination and self~discipline required. 
They'have merely retired at 35; To be sure, they still at­
tend meetings, are still well read, have many interests, 
but their managements retain them as a vestige of their 
once glorious past: no results from their research are ac­
tually produced. Few of them publish any papers; the 
papers when published are seldom of significance. 

By far the smallest grouping of old timers are those 'Nho 
are still actively producing and at a rate proportional to 
their age and experience in the field., Some of these people 
have found that they are ill suited to permanent employ­
ment by major corporations, and have launched into 
the uncertain waters of private enterprise. While their 
future may be unsure, their present activity is anything 
but boring. They learn something every day and there is 
always the chance that they will finally end up in the 
really big money. Others of this same ilk have foun9. homes 
with the larger corporations and are either in positions 
where their individual talents are amplified or they have 
positions which require extensive tecnnical leadership. In 
many cases they have one or more administrative assist­
ants to help with the paper work so thaf they can concei'n 
themselves primarily with the te~hnical direction, of a large 
programming effort or project. For these men I hold the 
deepest personal regard since they were jn the front ranks 
of the field long ago, and have maintained their precarious 
status as leaders. Most of them have undergone animpres­
sive intellectual growth in the past several years. They 
have retained their old skills and have developed several 
new ones: usually in the direction of' finance, technical 
administration, sales,' and applications. These are the men 
the field can and will depend on for leadership in the 
ensuing years. 

The sorrow for my less fortunate brethren is amplified 
by some' recent developments. within the field. The com­
puter field is beginning to mature. Just as a lake of lava 
slowly starts to congeal, the boiling, frothing mass which 
we know as programming is beginning to congeal. Al­
though the standards activities have been magnificently 
unproductive to date (probably due to their leadership ), 
the f~ture indicates that we will eventually have a glossary 
of terms ,generally accepted by all. On this foundation we 
will build measures of computer performance and through­
put. The colleges and universities (long suffering from 
the same, conservative leadership) have finally ceased be-

,ing sinks for talent and manpower. They may eventually 
pay their debt to society and become full fledged members 
'with industry. This change has been primarily motivated 
by the dynamic leadership of two or three strong individ­
uals who have impressed their personalities on their schools 
in such a way that the ivy was shaken from the encrusted 
joints, and the whole mechanism started to move. 

Although many old timers would hesitate to publicly 
admit it, one good, three' hour cQurse given by a competent 
instructor is roughly equivalent to their first four years of 
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experience ~hich were so assiduously accumulated. Fur­
thermore, the tempo shows every indication of quickening. 
This will make it even more difficult for a re-awakened old 
timer to catch up. A few far sighted individuals have taken 
the computer to some of the nation's high schools. One or 
two experimenters have even had the affrontery to intro­
duce selected junior high school students to the marvels 
of the'machine. True, young students have many advan­
tages over those who learned, about computing by the 
seat of their pants. . 

The children who are now in junior high school are the 
practitioners of the next decade. Most of the old timers 
have not yet stopped to figure out that they shall have 15 
to -2.0 years of their work life remaining after these bright 
youngsters join the work force! 

The market is changing too. The' in-house productivity 
in many large firms is so low and the overhead so high 
that small independent contractors have been able to move 
in and take away juicy programming contracts. Thus, the 
in-house group is re~ucedto maintaining exist1ing programs 
and the interesting work is being contracted out. In addi­
tion, the new look in contracts is penalty clauses. 

While penalty clauses and incentive, contracts cannot be 
rigorously defined in the absence of a standard glossary 
and measures of performance, the time is coming when 
more than a mere level of effort will be required of the 
contractor. He'll have to produce a program that is checked 
out, on tim~, and accurately docvtnented to agreed upon 
standards. 

In previous. issues of this magazine we have seen' the 
beginning of a deqate on measurements of programmer 
performance. The die-hards maintain that it can't, 
shouldn't; or couldn't be' done. The few experimenters are 
more than willing to admit that their efforts are halting 
and crude" but they have served notice on the field that 
they are tryiJ?g to establish measures which require less 
intuition. Eventually we'll be able to measure a task, 
schedule it in terms of standard programming units, ad­
ministrate the crew, and achieve 'a quality product on 
time at a reasonable cost. ' 

On Saturday, December 8th, I had the good fortune to 
sit for the Certificate in Data Processing which is awarded 
by examination by the Data' Processing Management Asso­
ciation. Although I entered the field via the scientific and 
engineering side, I have most recently beEm working about 
equally in both factions of the industry. I felt that such 
a certificate, if I were fortunate, enough to pass, would 
eventually be highly valuable. Although I have been an 
ACM member for many years and, as such, have long been 
biased against the NMAA. (now the DPMA), I have been 
favorably impressed with their so'ciety in the past several 
years. I was privileged to speak at their 1960 National 
Convention and found it well organized, well run, and 
well attended. While their average CQ (computer quo­
tient) was somewhat lower than that enjoyed by members 
of the priesthood, I suspect that their diligence and drive 
more than compensated for their lack of formal education. 
When their certification program was announced, many of 
my ACM colleagues treated it lightly. Since they were old 
computer users they tended to treat everything the NMAA 
did with disdain. Well, they'd better fallback and regroup 
because this certification effort is excellent! The examina­
tion had been given earlier (June '62) in New York City. 
In December it was administered, for the first time, na­
tionwide. One thousand fifty persons were reported to h,ave 
taken the examination for the certificate. I was one of 103 
Angelenos who took the quiz at L. A. State College. 
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The test ·was administered by an independent testing /"-.. 
service under the most sterile of conditions. If you knew "-____ , 
the ~aterial, you got a good mark. If you didn't know the 
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material, you sweated, and there were five or six that did 
. no't' complete the required schedule. Although the test 

material was hampered somewhat by the lack of an ac­
cepted glossary, the questions were generally excellent. 
They ranged from those which the old tab men could 
easily answer to tho~e which many veteran 'computerites 
could not complete.' In addition to the difficulty, the va­
riety was impressive. The test covered automatic data 
processing equipment; computer programming; data sys­
tems analysis, design, and' implementation; !TIatherhatics 
for data processing; accounting; and statistics. I admitted 
that I was taking an examination designed for practitioners 
in a field in which I do not specialize and cut my ACM' 
ego with a moderate amount of cramming. I found ques­
tions on computers and programming easy (my primary 
competence) . Questions on accounting and statistics tended 
to be rather difficult. 

There are those among us who will staunchly maintain 
that a certification program is wasted effort, meaningless, 
and will never get off the ground. To these critics I say­
when you show me your Certificate in Data Processing 
then I'll listen to your opinion. The DPMA has done an 
excellent job in preparing a test for managers which will 
measure their threshold competence in a wide variety of 
important fields. In preparing for the test most of the can­
didates will bone up. This. additional study will raise the 
average level of competence of the entire field. As the 
manager becomes more technically competent and con­
fident of himself, his technicians must follow suit or 
perish. While it's true the test did not' measure all that 
an experienced professional might know on some of the 
topics, it did determine a minimum level of competence 
in all the fields that it covered. As such, the man who 
has never done an applicatiop cannot qualify without ex-

tensive study. Likewise, the man who is a shift supervisor 
or group leader arid has never opened a technical book 
'or magazine in the past several years is also handicapped. 

Similar to an automobile driver's examination, the cer­
tificate will merely guarantee that the holder has a mini­
mum set of qualifications. It will not differentiate between 
the ordinary clod and Ster~ing Moss. On the other hand, 
those who do not hold a certificate will be in an uncom­
fortable heterogeneous category. This category will con­
tain those who are too young, unqualified, stupid, or lazy. 

Eventually we will see a series 'of such examinations 
which are progressively harder and which progressively 
require more vaded and greater experience. Perhaps such 
a series of' examinations will be ~ugmented by a series of 
specialty examinations at each level whereby the practi­
tioner may obtain an endorsement for his particular tech­
nical skill. If such were the case, then trainee, coder:, pro­
grammer, senior programmer, analyst, systems analyst, and 
manager would have un~que unambiguous meanirigs. This 
would be a boon to the wage ancI salary boys who have 
long looked for measures other than "years since degree." 

I wonder how many of the old group we will be able to 
. find usefully producing ten years from now, In a free 
economy a· man's worth is roughly proportional to his 
salary. I wonder how !pal1Y of the crew keep a plot of the 
fir~t derivative. of their salary versus time? 

In my travels I work with a lot of bright young 'men and 
women who have learned from experience, yet .are not 
hampered by any vestige of what once was. I find that 
some of their irreverence for the priesthood has rubbed 
off on me. When I occasionally rejoin myoid friends and 
we spend all of our time reminiscing, I. inquire of myself 
(in my most obnoxious Brooklyn accent), "So wut've ya 
done lately?" • 

Atomic Power Laboratory, and the 
University of California. . 

Products., and had also been associated 
with Telemeter Magnetics, Lear, and 
Canadia~ Marconi. 

people 
IN 
DATAMATION 

• \Verner Buchholz has been ap­
pointed chairman of the IFIP Con­
gress '65, to be held in New York 
City in May 1965. Also announced 
were the appointments of B. Langefors 
and Alston Householder as chairman 
and vice chairman, respectively,' of 
the Congress' program committee. 
Buchholz is with the IBM Develop­
ment Laboratory; Langefors with 
Svenska Aeroplan Aktiebolaget,Swe­
den; and .Householder, a former pres~ 
idEmt of ACM, is associated with Oak 
Ridge National Laboratory. 

• Herbert S. Bright has been named 
Philco Computer Division's director of 
programming. All division personnel 
engaged in programming' R&D activ­
ities now report to Bright, who form­
erly was technical advisor to the di­
rector of computer marketing. Bright, 
secretary of the ACM, was formerly 
with BEMA, Westinghouse-Bettis 
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Major organizational changes have 
also been announced for Philco's Lans­
dale Division. These are: C. G. Thorn­
ton, riamed manager of the newly-es­
tablished Advanced Solid-State De­
velopment Department;' Charles D. 
Simmons, manager of the Microelec­
tronics Department, also a new func~ 
tion; Charles Gray to the post of 
manager, Commercial Engineering 
Department; James D. McCotter, 
manager, Semiconductor Product De­
velopment Department; and Robert 
C. Musa, named inanager, Chemistry 
and Metallurgy Department. 

• The post of executive v'ice presi­
dent of C-E-I-R, Inc., has beeri filled 
by George W. Dick. Prior to his pres­
ent position, he had been a division 
vice president and general manager 
of RCA's EDP Division; VP /Market­
ing, American Mutual Liability Insur­
ance Companies, and spent over 17 
years with IBM. Dick will be respon­
sible for all C-E-I -R operations in the 
U. S., Europe and Latin America: 

• Bernard Hathaway has been ap­
pointed director of mailUfacturing for' 
Electronic Memories, Inc. Hathaway 
was formerly director of manufa<:tur­
ing engineering for -Ampex Computer 

• Lutter, Maremont and 'Co., Inc., 
Chicago consulti~g firm, announces 
three new staff additions: Herbert B. 
Lassiter, formerly with IBM, was 
named director of programming se~v­
ices; Joseph E. Butler was narried di­
rector of sales, and Charles G. McGee 
engaged as a part-time consultant. 

• Electronic Associates, Inc., 'Long 
. Branch, N. J., has appointed David 
P. Wilkinson director of corporate 
planning. Wilkinson joined EAI from 
GE's Technical Military Planning Op­
eration, Santa Barbara, Calif., where 
he was manager of the Busiriess Plan­
ning Operation. Wilkinson has also 
been with The RAND Corp. and Plan­
ning Research Corp. 

• General Precision's Librascope Di­
vision has named Dr. Edwin R. Lewis 
as a research scientist in the Advanced 
Research Department. Dr. Lewis, for­
merly as.sociated with Texas Instnl­
ments, Inc., will conduct basic re­
seach on the simulation of nervous 
systems and other projects leading 
to advanced computer systems de­
velopment. 
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FOREIGN 
EDP 

a 5-10 fold increase proiected 

by RICHARDE.,JENN.ISON, pirector of Institutional Research, 
Auerbach, Pollak & Ric~ardson, New York City 

Foreign electronic data processing rep­
resents the emergence of a major new 
growth industry that may in time ap­
proach or exceed the size of the do­
mestic industry. 

. In the course of several trips abroad 
quring the past year 1 at~endance at the 
International Federation of Information 
Processing Confere~ce in Munich, as 

. , ' well as the res-ql.tsof special studies 
conducted by our consultants, we have been considerably 
impressed by' the level of. interest and sophistication at 
this ea,rly stage in the develoPII?-ent of the' market. 

the narrowing gap' 
Althoiigh the hardware and softwa,re technology stili lags 

behind the state of the art in the United States; progress is 
rapid. and the gap i~ likely to qe narrowed sharply in ~he 
not-too~distant futUre. . 

Interest and rec~ption to computers overseas has been 
treme~dous, even in relatio~ to the early build-up of the 
industry in the U nlted States. This virtually unprecedented 
experien~e can be attributed to: 
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. a. The' aggressive attittid~ in most countries towards 
,modernizing. and imprqyin.g industrial and busi­
. ~E~ss' . efficien~y; 

b. The availability of high-performance: solid-state 
computers, coinciding with the inception of the 
market; 

c. Centralized forms of government, placing heavy re­
quirements on record keeping and controls; 

d. A long industrial history of technological and engi­
needng effort. 

Over the n~xt five years, the greatest growth in foreign 
EDP will take place in the more highly industrialized 
nations. 

However, even the less industrialized countries are 
evidencing . a considerable interest,. as computers are 
viewed as a principle means of overcoming the shortage 
in skilled workers, clerical personnel and engineering' 
talent. 

Furthermor.e, in some areas EDP is regarded as almost 
the only medium for overcoming the economic, educational 
and technical gap. This trend is likely to continue and, 
within the next five years, lesser-developed areas will also 
become major markets for EDP. 

As in the United States, the build-up will not be un­
accompanied by growing pains. A serious shortage of pro­
grammers already exists, and knowledgeable computer 
salesmen and service personnel are not too freely available. 
The shortage in programmers will be even more acute 
in the future, and may present a limiting factor to the 
rate of growth in business data processing applications. 
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While the bulk of the market to date is accounted for 
by business applications, we anticipate a rapid build-up 
in the market for scientiRc computers and more technical 
industrial applications in the very near future. 

We have been quite favorably impressed with the level 
of technical knowledge on the part of scientific users. 
This provides a sound base for the development of very 
large technical markets for EDP equipment. 

With a market in Western Germany of well over $100 
million annually, rates of growth as high as ·50% per year 
in Scandinavia and 75% in Italy, hundreds of installations 
already in existence in France, and great interest and activ­
ity rapidly developing in areas such as Australia and 
Japan, a sizable and broadly based future industry seems 
assured. 

We have previously estimated that the foreign EDP 
market, which is now measured in hundreds of millions 
of dollars annually, could experience as much as a 5-10 
fold increase over the next decade. 

Almost inevitably, serious investor attention will begin 
to be drawn to this field. The interest will be influenced 
by the fact that the growth rate of foreign EDP will far 
outpace the growth of most major U.S. industries. Addi­
tionally, it will become outstanding among foreign indus­
tries. Indeed, the serious labor shortage in a number of 
foreign countries, which is causing a slowdown in busi­
ness activity, provides a further stimulus to EDP demand. 

With some 40 companies operative in foreign EDP, 
investment opportunities would seem to abound. Unfortu­
nately, a number of these firms have very narrow product 
lines, limited marketing and programming capabilities, 
are some~hat behind in technology, or lack management 
with sufficient comprehension or aggressiveness to develop 
a solid long-term position in the industry. Also, several 
companies are privately owned. 

Furthermore, competition will be intense. 
Nonetheless, profits could be considerabie for the more 

successful companies. 
IBM World Trade Corporation has already become 

strongly entrenched throughout the world and probably 
accounts for 65-70% of the foreign EDP market, based' 
on our estimates. Sales and rental revenues of IBM World 
Trade have grown very rapidly and presently account 
for roughly 24% of over-all company billings. Sales, serv­
ice and rental income amounted to $497 million in 1961, 
and totaled almost $300 million for the first half of 1962, 
alone. We believe IBM World Trade will account for a 
substantially higher percentage of the· overall revenues 
of IBM in the future. 

The Univac Division of Sperry Rand, while consider­
ably less successful in market penetration than IBM, has 
nonetheless developed substantial orders in a number of 
countries. Univac penetration of the German market may 
actually be larger than its percentage of the domestic 
market. 

National Cash Register Company, in addition to its 
relationship with Elliott Automation, is beginning to de­
velop a significant position in the foreign EDP field. 

NCR has a strong marketing base for the company's 
future development in EDP. The NCR name and activi­
ties are well established in many of the lesser-developed 
countries which will become important computer m-arkets 
over the longer range .. 

Following its highly successful developments in the 
United States, Control Data Corporation is presently ini­
tiating new activities in the European market. Sales 
offices have been established in Germany and Switzer­
land. Offices are planned in' the immediate future for 
Scandinavia and other areas. 

Control Data plans to concentrate initially on its very 
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highly regarded large-scale computers, and the unusually 
favorable reception to the company's products displayed 
at the Munich conference indicates that. Control Data 
may become an important factor in the foreign scientific 
computer market. 

Among the foreign companies, Ferranti, in co-operation 
with the University of Manchester, has had one of the 
world's earliest computer development programs. The 
Ferranti-University of Manchester research groups are 
regarded as excellent. Ferranti should remain among the 
leaders in equipment design, although large scale produc­
tion experience is yet to be realized. The company also 
appears to have good programming abilities. 

ICT (International Computers & Tabulators Ltd.) is 
the result of the January, 1959 merger of British Tabu­
lating Machine Company Ltd. (Hollerith) and Powers­
Samas Accounting Machines Ltd., both old-line producers 
of punched card equipment. ICT' also has a non-exclusive 
agreement with RCA which provides for an exchange of 
technical information and patents in EDP. (similar to the 
RCA-Bull agreement). ICT is purchasing RCA 301's in 
groups of fifty machines, while RCA is buying ICT periph­
eral equipment to be used with its own ·computers. 

ICT also produces a broad line of peripheral equip­
ment, including printers, card readers and punches, al­
though Ampex tape transports are currently being employed. 
Additionally, data collection recording and control equip.­
ment is being made. 

ICT's computer research activity .includes some ad­
vanced work in thin films. ICT and IBM Zurich appear 
to have some of the more promising thin film development 
programs in Europe. 

Olivetti has made impressive progress since it entered 
the computer market a little over two years ago. Orders 
received for the ELEA 9003 computer total 35, and for 
the ELEA 6001 total 25.- Both machines have relatively 
high internal speeds' and characteristics generally appear 
attractive in relation to prices~ 

Siemens & Halske began studying digital computers 
in a serious manner as far back as 1954. Since that time, 
about thirty 2002's have been sold or rented, <.lnd about 
fifteen are still on order. The 2002 is rather slow by 
modern standards and we understand that Siemens plans 
to introduce a new ~ommercial computer at the Hanover 
Fair this Spring. . 

Machine Bull has received a sizeable number of orders 
for the 301 computer manufactured by RCA. The com­
pany has ordered fifty 301's ·and exercised its option to 
purchase an additional fifty before expiration of the con­
tract in 1964. 

Important opportunities will also be presented in the 
peripheral area. Demand for magnetic tape transports 
is developing rapidly. Factory data collection is likely 
to become a significant market overseas. Also, significant 
work is now in progress in information retrieval and 
digital communications. 

Serious investment interest will develop in the future 
on the part of substantial domestic investors as well as 
knowledgeable foreign investors. This interest may be 
further stimulated by a slowing in the rate of expansion 
of the domestic industry, which we anticipate in the not­
too-distant futllre. 

While rates of growth abroad will not be uninterrupted 
and certain problems are already d.eveloping, nonetheless 
we believe that the over-all growth abroad over. the next 
ten years is likely to materially exceed the rate of growth 
in the United States. 

Financing requirements will be substantial and com­
petitive, and technological developments will need to be 
followed closely, creating the need for greater availability 
of information and contacts with overseas firm:;. • 
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The authors contend that. because of the entrenched posi­
tion of FORTRAN, the failure of the ALGOL Committee to 
define a hardware implementation of ALGOL in 1960 and 

the Committee's desire: that ALGOL be a good publication 
language, FORTRAN is well on its way to becoming a uni­
versal programming language. 

ALGOL & FORTRAN 
REVISITED 

an appraisal of 
philosophy 

& retrenchment 

by NORMAN SANDERS & CHARLES FITZPATRICK, 
The Boeing Co., Renton, Washington 

A great deal has been 
. written on the rival 
claims of ALGOL 
and FORTRAN to 
be able to do some­
thing. However, 
some of it has been 
quite superficial and 
there are a number of 
questions which have 

hitherto not been ':raised at all. We hereby exercise the 
temerity to raise them. 

.' Our aim in this article is not to condemn ALGOL, on the 
. contrary we welcome the good work that the universities 
and others are doing. Neither is it to exalt FORTRAN as a 
language - there are many glaring omissions and inade-
quacies in it. . 

We are concerned with: What is it that each is sup­
posed to do? How well does each do it? Where is the 
conflict, if any? We approach the problem from the point 
of view of daily practicing programmers, not philosophers. 
consultants or salesmen. . 

For purposes of definition we regard FORTRAN to be 
a scientific programming language that has been evolving 
on the IBM 704, 9, 90 since the middle of the last decade, 
and ALGOL as ALGOL 60, defined in the report of May, 
1960. Immediately it is obvious that we have a problem; 
we are' co~paring a fun~tioning computer program with 
a written document. 

What. does FORTRAN do; what would ALGOL like to 
do; is there a conflict; and, if so, what is likely to be 
the outcome? 

FORTRAN is a man-to-machine language defined in 
terms of a compiler, itself a program written in some 
language, and as such has become the dominant tool of 
the day-to-day computer programmer. By any criterion 
it has been successful in its intent and a great deal of 
money has been invested in it in terms of daily production 
programs throughout the industry. ALGOL's principal 
claim is as a man-to-man language but it possesses the 
corollary that its structure makes it a desirable man-to­
machine language (i.e. a good publication language is a 
good programming langvage). Probably no one disputes 
the former claim but we propose to show that its structure 
makes it an undesirable man-to-machine language. The 
primary shortcoming of ALGOL as a computer language 
is its lack of a subroutine facility - a facility not required, 
of course, by a publication language. 

At the risk of belaboring a poiht it should be stated 
that the subroutine concept since the early work of 
Wilkes, Wheeler and Gill has been one of the fl?ost power­
ful stocks-in-trade of the programmer, a discussion of the 
usefulness .of which would be quite unnecessary in Data-
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mation. However, to avoid misunderstanding, we define 
a subroutine to be a section of coding, remotely compiled 
and stored in some form enabling easy incorporation into 
a main program, and of which only one copy is in the 
working store at run time and to which control is trans­
ferred by the main program and returned automatically. 
As cheap mass storage devices came into being, the 
process of incorporating subroutines automatically became 
commonplace. However, problems arose in its incorpora-

. tion in non-machine languages, i.e., FORTRAN, which 
required an extenison to the language in the shape of the 
CALL statement . 

The incorporation of the CALL statement. changed the 
nature of a FORTRAN listing. No longer was it possible 
to read a FORTRAN program per se and understand it 

. fully. The concept of remote compilation and, more 
seriously, remote description made it necessary for the 
reader of a FORTRAN program to have knowledge not 
contained in the listing itself. COrisequently FORTRAN 
could have no claim to being a communication language 
and made no such claim. 

However the addition of the CALL statement made 
FORTRAN, quite powerful as a computer user's language 
and consequently has become the model scientific lan­
guage used by the majority of programmers in the 
majority of computer centers. 

Furthermore, the pattern of operations today is to have 
an automatic operating system using a stacked input tape 
of source and compiled object decks which have the 
ability of calling compiled subroutines in relocatable form 
from tape, card, drum or disc for inclusion into main pro­
grams. 

The next step in this. evolutionary process is to keep 
all programs in production status in the mass-store as 
well as the commonwealth of subroutines. 

As ALGOL is presently defined the language tail will 
wag the computing dog. Because of ALGOL's desire to 
communicate man to man it does not have, rightly, any 
subroutine facility. Consequently the whole philosophy 
of computer operations would have to change. No longer 
the library tape! The disadvantages to this are severe; the 
programmer w.ould have to incorporate possibly hundreds 
of lines into his program where one will now do in 
FORTRAN, and the computer would spend a propor­
tionately longer time in compiling .. Compiling, mark you, 
routines that it has compiled a thousand times before 
and, height of folly, possibly the same routine more than 
once in a particularly long program. 

A parenthetical remark from one of the manufacturers 
is that the computer can compile faster than it can read 
in an object program. To which the rejoinder is that with 
so-called time sharing, speed is no longer the criterion. 
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The C.P.D. can be valuably emplayed daing new cam­
puting ~hile the campilerwaits far a campiled subrautine 
ta be read in. 

As we have said, the publication nature .of ALGOL is 
the abviaus reasan far the amissian of the subroutine 
facility but there is a subtler reasan in the form .of the 
black structure of ALGOL. The block ~ structure is a 
device which pravides far the dynamic allacatian .of star­
age. enabling its ecanomic use at run time. But because 
.of the variable identificatian mechanism of the block 
structure it appears to be impassible ta incarporate the 
cancept .of subroutine as we knaw it taady. (We address 
ourselves to this problem later in the article). 

It shauld be pointed aut hawever, that ALGOL does 
have a structure, the procedure, which upan first examina­
tion seems to functian as a subrautine, but as we shall 
see it is an inextricable part of the "main" program and 

'as such cannot be separately campiled. Hawever, without 
changing ALGOL drastically a restricted procedure cauld 
be implemented as a subrautine.1 

We repeat that if ALGOL is ta remain a man-to-man 
communication language there is na question of having 
the subroutine facilitv added. However, if the manufac­
turers add a subroutine facility for programming purposes 
it might lose its effectiveness as a publication language 
and, of course, will no longer be ALGOL as defined. 
Furthermare it will prabably be implemented in different 
ways by different manufacturers thus obscuring the aim 
of universality. 

The remai~ing objections ta the ALGOL structure are 
its lack of input-output, string-manipulation and (liag­
nastic facilities, all facilities which wauld be required in 
a worthwhile implementation and it is a severe criticism 
of·the ALGOL 60 Committee that it failed to define "them. 
The .May Report merely alludes to "several hardwilre 
representations" - the Committee did not foresee the 
ensuing Tawer of Babalgol. To leave such matters far 
later ALGOL canferences was unfartunate, for by thEm 
compilers wauld have been written and as many different 
extensions made for the 1960 definition. 

This all leads to a paradox, namely that despite claims 
for its universality ALGOL is no snch thing and that 
FORTRAN, although it was designed for a specific ma­
chine, is fast becoming universal. And the compelling 
reason far this, .of caurse, is that ALGOL lacks FORTRAN's 
trump card, namely economic motivation. 

Despite the objections and difficulties described, how­
ever, suppose that ALGOL were to have subroutine and 
input-output facilities added, what then of i,ts threat ta 
FORTRAN as some sort of universal pragramming lan­
guage? Admittedly the language is more powerful than 
that of FORTRAN. Far example, subscripts are not limited 
in number .or nature; recursion is possible; conditional and 
designatianal statements are more pawerful; mixed ex­
pressions are allowed. 2 

It is very difficult to evaluate thase improvements in 
terms of efficiency or ease .of programming, and it is 
open to doubt whether some of them' would find much 
use amo~g the general run of day-to-day problems. But 
suppase it was demanstrable that the impravements were 
significant, the questian then arises, should ALGOL sup­
plant FORTRAN? 

At this paint the argument usually takes a semi-religious 
turn and we take our stand with the materialists against 
the idealists. The arguments are similar to thase bandied 

-~-,-- .. ---- ----

about in the 1930's when Esperanto was tilting at the 
English windmill.' The facts of life are that· most pro­
gramming and computer use today lies in industrial and 
gavernmental establishments where the cost of computing 
has become cansiderable; an incalculable investment has 
already been made in FORTRAN by managements who 
are not likely to write . off such an investment lightly; and 
the 100,000 or so programmers who use FORTRAN are 
probably human enough ta oppose such a change. It looks 
fairlv clear, then, that if a realistic definition of "universal" 
is t~ be used, FORTRAN is by definition the onlv con­
tender for the title, inferior as -it may presently be as a 
language. 

Again, the facts of life are that IBM's share of the 
market is about four times as big as the rest combined. 
To displace IBM the rest must be compatible both in 
hardware and software in order to obviate the formidable 
cost .of reprogramming. This need for c~mpatibility is, . of 
course, far stronger than the exhortations of international 
cammittees. Incidentally, it is interesting ta observe that 
IBM, having invented FORTRAN for the purpose of im­
proving its competitive, position has dane its competition 
the service of providing a bridge across machine incom­
patibilities and thus an inroad for its competitors, and 
in so doing has ,sown the seeds of its own possible (though 
unlikely) destructian. 

Having presented some incontrovertible reasons for the 
retention of FORTRAN as a universal, scientific, man-to­
machine language we would now examine the part that 
we feel ALGOL should play in the computing world. To 
do so let us then make a comparison of the structure of 
the two languages. 

Superficially they appear to be very similar except that 
ALGOL has some sophisticated features not present in 
FORTRAN. Hawever on deeper probing it is seen that 
the diametrically opposed storage allocation philosophies 
present same problems. ALGOL has a sa-called block 
structure, that is to say all variables having the same name 
are, assigned the same storage locations except when 
declared within a local area. On the other hand, in 
FORTRAN, subroutines of the same main program may 
each use its awn set .of variables without the requirement 
of coordinatian because each such set of variables is 
treated as distinct except when the contrary is specifically 
stated in terms .of COMMON. 

Naw ALGOL and FORTRAN are attempts' at "problem 
'oriented languages" hut because of the differences we have 
just described, we are farced tp consider the idea of 
"!anguage oriented problems." The question arises: how 
often are programmers confronted with ALGOL-oriented 
problems and haw .often FORTRAN-ariented problems? 

The hallmark of an ALGOL-oriented problem is that it 
is .one an which na wark has been done, for example, no 
subroutines are avail~ble at the outset apart, perhaps, ' 
from the elementary functians. Furthermare, because of 
the difficulty of caordinating variable names within a 
team of programmers, an ALGOL-ariented program would 
be fairly short and coded by one persan. The pr<?blem is 
as follows: In FORTRAN, variable identificatian in 
COMMON is transmitted to subrautines by order within 
the COMMON statement; in ALGOL, COMMON variables 
are identified by name. Therefore, in ALGOL there wauld 
be tediaus caordination difficulties in writing a large pro­
gram by a team of people. Another severe limitation is 
that it would be virtually impassible 'ta use C~MMON 

----------=------------------------------------~---------------------------------------------------
1 Theoretically, a "non-declared" procedure could be treated as global 

to an entire ALGOL program, much like the reserved library routines: 
Such a procedure could not have any global variables and this would be 
tantamount to riot allowing COMMON variables in FORTRAN subrou­
tines. If a "non-declared" procedure had a global variable then it must 
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necess~rily be treated as local to each "inner most" block in which it is 
called. 

2 However in some instances ALGOL's versatility has backfired in that 
some ambiguous constructs are allowed and must therefore be defined 
in the hardware language. For example see "ALGOL 60 Confidential" 
ACM, June, 1961. 
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as a means' of compmnication to library procedures since 
any common v,ariable name appearing in such a procedure 
would require the same name in all main programs using it. 

that such ALGOL compilers are efficient. The facts are 
that many solutions to ALGOL problems are also solutions 
to the problems of other problem-oriented languages. For 
example, the use of existing ALGOL techniques with 
FORTRAN would greatly increase the efficiency of 
FORTRAN compilers which is presently slow and produces 
rather inefficient object programs. It would be worth­
while to consider breeding a FORTRAN hybrid which 
would be capable of string manipulation and which would 
use a stack for at least parameter transmission to sub­
routines, thus making it ALGOL-like internally and allow-

On the other hand, the hallmark of a FORTRAN­
oriented problem is one in which recourse is made to tl?e 
commonwealth' .?f work already done (in the shape of 
subroutines) with no problem of size and coordination. It 
can be written and checked out in small sections, in keep­
ing with good programming practice, with little difficulty. 
It can also be written by a group of programmers with 

ing it to compile itself. . '. 
No language in use is static, and in computing there 

are two dependent modes of evolution, that of the, source 
language and that of the compiler. FORTRAN, given an 
ALGOL~like' compiler, could evolve relatively painlessly 
into a language like ALGOL. 

relatively little coordination. ' 
To answer the question, then, in any realistic pro­

gramming situation both aspects are involved: a substruc­
ture of algorithms for evaluating functions and a super­
structure of logic tying those subroutines together. And 
it would appear that the languages might play com­
plementary roles; however, if only one language were 
possible in anyone complete program, then FORTRAN 
would be required much more frequently than ALGOL. 

Another important aspect to consider concerns not the 
languages directly but their implementation. Of passionate 
interest is object program efficiency. It may well be that 
in this context, problem-oriented languages' greatest 
service has come from ALGOL, which, because of its 
versatility, has. stimulated much study of compiler writing. 
The object time "stack" concept used by most ALGOL 
compilers is very powerful and represents a significant 
improvement over the more straightforward functioning 
of FORTRAN programs. If ALGOL object programs are 
efficient and the implemented versions of ALGOL have 
the ability to compile themselves then the theorem follows 

Our conclusion as to ALGOL's probable position in the 
future is that it will continue to be used as a man-to-man 
algorithmic language and will also serve as a goal for the 
language of FORTRAN to approach. There is the chance 
that someone may define a "hardware representation" of 
ALGOL 60 which would include a' subroutine facility 
similar to FORTRAN's using galactic (larger than global) 
close procedures. On the other hand, IBM has offered 
FORTRAN to the ASA who have accepted it as a pro­
posed American standard man-to-machine language, giving 
it something of the recognition for scientific purposes that 
COBOL receives for so-called commercial purposes. This 
decision has been welcomed by FORTRAN's heavy users. 
FORTRAN works, our programmers use it effectively, we 
can trade programs between installations and between 
the machines of different manufacturers, and it goes a long 
way to preventing a reprogramming problem. • 

,NEW FIRMS 
& .. mergers 

inDP 

_ Research'Analysis Corp., Bethes­
da, Maryland, 'has established a Com­
puter Sciences Division, to be headed 
by Joseph O. Harrison, Jr. The Divi­
sion will be responsible for two new 
spheres of activity: a broadening of 
RAC's present program of computer 
applications to specific military prob­
lems; and longer-range research into 
'~frontier" areas of computer science, 
including hyper-languages, machine 
translation, man-machine systems, and 
artificial intelligence. 

CIRCLE 107 ON READER CARD 

_ Budd Electronics, a division of 
The Budd Co., has established a new 
facility'in Mountainside, N. J., for the 
marketing of edp and specialized man­
agement engineering services. The fa­
cility, to be. known as Systemetrics, 
will be engaged in pomputer applica­
tions and problem solving. 

CIRCLE 108 ON. READER CARD 

_, Basic Systems, Inc., has opened 
a Los Angeles Division office, lo~ated 

. at 56 N. Hill St., Pasadena, Calif. 
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James L. Rogers" formerly with Bur­
toughs, was named manager' of the 
LA division. Basic Systems specializes 
in the preparation of programmed 
instruction courses. 

CIRCLE 109 ON READER CARD 

_ Mesa Scientific Corp., Ingle­
wood, Calif., has formed System Pro­
gramming Corporation, a subsidiary 
which will engage in computer sys­
tems programming and provide a 
complete design and . developmer:t 
service for computer software pack­
ages. Named as vice president and 
general manager was Jack N. Graham, 
Jr., formerly manager of the Systems 
Programming Department at Aeronu­
tronic Div. of Ford Motor CO. 

CIRCLE 110 ON READER CARD 

- Pacific States Engineering has 
changed its name to Pacific Data 
Systems, Inc., and is now located in 
new facilities at 1058 E. First St., 
Santa Ana, Calif. The company is 
engaged in the development of special 
purpose data handling equipment. 

CIRCLE 111 ON READER CARD 

_. Varifab, Inc., High Falls, N. Y. 
manufacturer of portable keypunch. 
equipment, has formed a Systems 
Engineering Division, which will de­
velop input equipment on a custom 

basis. The development area will in­
clude card and tape punching, read­
ing, handling and printing machines. 

CIRCLE 112 ON READER CARD 

_ Announcement has been made 
of the formation of Comress Inc., a 
Washington, D.C., firm which will pro­
vide computer consulting services and 
software packages. The company was 
formed by Shieldtron, Inc., an electron­
ics firm. One software package avail­
able from Comress is called SCERT 
(Systems and Computers Evaluation 
and Review Technique) which is de­
signed to incorporate decision theory 
techniques into the solution of the prob­
lem of computer hardware and systems 
evaluation. President of Comress is 
Donald J. Herman. 

CIRCLE 113 ON READER CARD 

_ The Auerbach Corporation an­
nounces formation of a Management 
Sciences Division, which will provide 
computer application services for oper­
ations and management control and de­
cision problems. The division will con­
sist of four separate technical groups: 
Business Information Systems, Product 
and Market Planning, Programmed 
Teaching, and Computer System Anal­
ysis. Named to head the division was 
John Sayer, who was formerly execu­
tive vice president and general man­
ager of Documentation, Inc . 

CIRCLE 114 ON RE~DER CARD 
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THE a Datamation review 

FALL JOINT: 
POTABLES & PAPERS 
by IRWIN SCHORR, Assistant Editor 

0
' This much may be said about the 1962 Fall Joint 

Computer Conference: the exhibits overpowered 
the technical sessions, and it didn't snow - at 

least not until the waning hours of the conference, and 
by then, .it didn't really matter. . 

The official registration figure was well over the 2,000 
ma~k; while those entrusted with the task of head-counting 
estImated that about 6,000 thronged the exhibit area lo­
cated in the lower levels of Philadelphia's Sheraton Hotel. 

Probably the most talked about feature of the confer­
ence was the care and feeding of delegates by the Shera­
ton, w~ich provided a minimum of service and employed 
a maXImum of surly desk clerks. Many attendees, with 
confirmed reservations in hand, were. told at check-in that 
the hotel had no record of their reservations, while some 
who arrived a half-hour or so after their scheduled arrival 
time were informed that their rooms had been assigned 
elsewhere. Delivery of potables to hospitality suites, how­
ever, was on the plus side. 

As a result. of many unfavorable comments, the ACM 
hierarchy was reported to be taking a se'cond look at a 
hotel site for the 1964 ACM conference, also being con­
sidered for Philadelphia's Sheraton. 

Aside from the hotel's machinations, the conference 
planners merit considerable praise for conducting an ef­
ficient program. Registration counters were removed from 
the maelstrom of the hotel lobby and placed in a large 
room, across from the exhibition area. Also located in 
this room was the recruiting bulletin board which, for the 
second consecutive conference, was radiant in its neatness. 
Recruiters, however, were very much in evidence, with the 
usual notices jammed indiscriminately under doors by 
high school boys, rather than hotel clerks. 
, While the conference nabobs predicted a high registra­

tion, their forecasts did not encompass the turnout for the 
three concurrent evening discussion sessions which was 
Standing Room Only, providing many late-comers with the 
dubious alternatives of, either lining the walls of the 
meeting rooms, wedging themselves into doorways, or 
standing cheek-to-jowl in the immediate corridors. The 
sessions were titled "New Devices - Their Effect on Com­
puter Technology," "Organization of Computers," and 
"Computer Languages," of which the latter drew the 
largest of the SRO audiences. 

Although the exhibit attendence figures received a good 
share of plaudits" by comparison there was only a sparse 
number of delegates at the presentation of technical pa­
pers. Many of the more venerable computerites appraised 
the papers as ranging from "poor" to a begrudging "fair-
to-middling." -

An innovation at this year's FJCC was the presentation 
of the AFIPS Technical Paper Award to the author or 
authors of the paper judged to be "clear and well-written, 
ancl contributing to the state-of-the-art." The initial award 
went to D. L. Slotnick, W. C. Borck, and R.. C. Mc-
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Reynolds, Westinghouse Electric Corp., Baltimore, Md., 
for ~heir paper, "The SOLOMON Computer." 

The guest speakers - including the panelists who were 
to discuss "EDP as a National Resource," and the prin­
cipal speaker at the banquet, Sir Edward Playfair, chair-, 
man, International Computers & Tabulators, Ltd., London; 
England - were well received. . 

Sir Edward, speaking on "The Computer and Man," 
listed two inherent dangers in this relationship: the first, 
that of expecting too much from the machines, or expecting 
the wrong things. " ... the lines of development may be­
come a bit twisted if we import into the study of (com­
puters) a kind of rosicrucian glow, an implication that they 
are the key to all knowledge of man and the world, a deter­
minant of all action, and a substitute for huma~ wisdom .. , 

"We must not encourage the self-hypnosis of those to 
whom a conclusion printed out by. a computer 'carries 
more conviction than the same conclusion arrived at by 
mother-wit." ,.. . " 

The second danger, he said, is the, opposite of the fir~t; 
of not exploiting computers to the full .. "Where -man and 
machine interact, too much of our research is computer­
directed, and not enough man-directed .... academic effort 
on the relations between man and machine .seems to me 
to be rather too much devoted to the relations between 
future machines and a simplified concept of the human 
brain; industrial effort too much to sticking computers 
onto existing forms of organization.", " .. ' , 

Panelists for the discussion were Gaylord P. Harnwell, 
president of the University of Pennsylvania; James B. 
Carey, president of the International Unio~,of Electrical, 
Radio and Machine Workers, and a vice, president of the 
AFL-CIO; John P. Nash, VP /Research, ,Lockheed M,issiles 
and Space Co.; Arthur L. Samuel, T. J. Watson Research 

. Center, and F. Joachim Weyl, ONR. ' , 
The obvious crowd-pleaser of the group was. Carey, 

whose pungent commentary on the activities of several 
major corporations evoked snickers and a few muffled cries 
of protest from the assemblage. Said Carey: "We are, 
frankly, increasingly appalled at managemenfs indifference 
to human values, its obsession with profit-grubbing to 
the exclusion of almost all else .. We are appalled at the 
fact that some of the top manufacturers in your field have 

. been indicted over and over again for criminal conspiracy 
to swindle theU. S. government and the nation's taxpayers 
through price-fixing and bid-rigging. 

" ... there is every reason to believe that these great 
companies have gone back, to their criminal conspiracies 
after the jail sentences and fines imposed on theinhere.in 
Philadelphia in February, 1961. What can we expect, 
therefore, from such companies in terms of employment 
security, in terrris of keeping faith with the workers who 
produce their wealth? Very little, we fear." 

On the positive side, Carey said the labor movement 

33 



will encourage the development of "cybernatjon," but it 
will insist on parallel planning'. ' " 

"vv e have to face the fact that there is no serious plan­
ning in the United States t6 prevent cybernation frorp 
becoming 'mankind's victimizer rather than its benefactor. 
In ,Washington today we now have 320 so-called 'brain 
factories' comp~red wit4300 a year ago; and these or­
ganizations now employ 72,000 compared with 60,500 a 
year ago. 

"We don't begrudge these 'think factories.' Without 
them maybe our nation would be increasingly vulnerable 
to attack. But we would like to see just half as many 
'think factories' devoted to social and economic problems 
and their solutions." 

The computer, scientists are creati!1g problems, he 
pointed out, but he criticized the "multi-million dollar and 
billion-dollar corporations that employ so many of them 
and show no concern about those problems." 

JFK REPLIES TO AFIPSNOTE. 
In a letter to President John F. Kennedy, on the 
eve of the 1962 FJCC, Willis Ware, chairman of the 
governing board, AFIPS, said " ... we feel the com­
puter community has served the country well. In 

, the past ten years the' cost of mathematicalcompu:. 
tation has been requced from $300 for 1,000,000 
operations to $1 for 1,000,000 operations; speeq has 
increased from 2,000 operations per second to 
200,000 operations per second; costs have been 
lowered to bring them within reach of the average 
business ,and the size has been expanded to enable 
the a<;complishrnent of vital Atomic Energy Com­
mission calculations'. 

"Arid yet, unfortunately, the main officiai atten­
tion the computer industry receives is a threat to 
employment. Computing is not automation but the 
two names have become synonymous. 

"At this conference and through our society pub­
lications we are appealing to an already dedicated 
profession to double its efforts in meeting the needs 
of our country ... we are challenging the individual 
and we are putting into effeCt programs to help car-

FJCC 
EXHIBITS 

D
'. ~, ' Eighty, manufacturers - a record turnout for a 

, •. ,'" ,'. joint co. mputer 'conference - occupied a total 'of 
170 booths and 20,000 sq. ft. of floor space to 

display their wares for approximately 6,000 persons at the 
1962' FJCC. 

The prodigious array of equipment, which carried a 
total price tag estimated at ten megabucks, included 14 
operating computers and three analog devices. (The only 
static exhibit which rivaled the operating computers for 
attracting viewers was the Bendix booth; which success­
fully defended its title for retaining the most attractive 
female help.) , 

Philco had the largest exhibit, featuring its 1000 and the 
military-oriented Basicpac, in addition' to an operating 
212 console. Centerpiece of the display was an operating 
fountain, complete with vari-hued lights and real wat,er. 
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Incidental FJCC intelligence: chairman-elect of AFIPS 
for the coming term is Don Madden, System Develop­
ment Corp .... named to IFIP's TC-1 committee was 
~ob Berner (UNIVAC) ... delegate to, the TC-2 com­
mittee will be Dick Clippinger (Honeywell EDP) ... the 
official FJCC program ;was to have, been mailed from the 
Philadelphia post office, which had inaugurated a new 
"automated" system . .sadly, a good number of programs 
were still reposing at the post office at the time of the 
conference, due to system breakdown. Undaunted, AFIPS 
will mail th~se programs (presumably by old-fashioned 
methods) although the 1962 FJCC is now history. Two 
reasons are given: ~rst, to remind members of the date 
and location of the '63 Spring JCC, and second, to provide 
the source for obtaining copies of the FJCe Proceedings 
. . . discussion among computerites of future conferences 
centered around the '63 FJCC, with particular stress placed 
on the varied and 'interesting convention facilities avail­
able at Las Vegas. " • 

• • 
ry Ollt these goals ... we are proud of our record. 
But under the urgency of today's derparids we can 
do more. We are re-dedicating ourselves to this 
task." 

Replying to' Dr. Ware, President Kennedy ob­
served that "during the past ten years, the govern­
ment and country as a, whole have learned to rely 
on computers for many essential tasks, ranging from 
processing large quantities of data to making rapid 
calculations 'that can immedIately affect the safety 
and welfare of the nation. 

"It would be, difficult to imagine how the govern-~ 
ment and industry could 'work effectively today 
without the help of electronic computers. Computers 
have expanded our horizons and have de~onstrated 
to the world important advances in American tech­
nology. The meeting of the American F~deration 
of Information Processing Societies! will help to 
~mprove the dev~lopment and applications of com­
puters and their contributions to the quality of 
American life." • 

Other computers, on the air were an RCA 301; Horiey­
well 400; GE 225; General Precision's RPC 4000 and new 
LGP 21; ScientIfic Data's 920; Packard Bell 250; TRW 
130; Digital Equipment's PDP 4; Control Data l~OA; and 
Autonetic's' Recomp II !lnd III., Li~itihg themselves to' a 
display of peripheral' equipment were Burroughs, NCR, 
and UNIVAC, while Bendix showed, a mock;.up of the 
G-20 and Ferranti a scade-model of its Atlas system. With 
a local Datacenter across the street, IBM confined its exhibit 
to an openiting 7750 Programmed Transmission Control 
System. 

The Sheraton's exhibit area could not be considered as 
a model for spaciousness; narrow aisles contributed to 
traffic jams, while a labyrinth-like layout often had 
visitors going around in circles. " ' , 

Three industry tours were, arranged, during the confer­
ence. Burroughs demonstrated its D825 computer at its 
Great Valley Laboratory, and also ran ALGOL programs 
on the 220 at its Paoli, Pa., Research Center. A' demonstra­
tion of the 2000-212 was presented by Philco at its plant 
at 'Willow Grove, Pa., and, UNIVAC put the U-III and 
1004 through their paces, at the UNIVAC Engineering 
Center, Blue Bell, Pa. • 
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THE 
4000 SERIES 
D The 4000 series, a medium-scale system de­

. . signed for both business and scientiRc/engineer­
ing applications, was announced last month by 

the Philco Computer Division. 
A basic 4100 system consisting of a central processing 

unit with 8K characters of core storage, printer, card 
reader and mag tape units will lease for $3,850 monthly, 
plus $2~ for each hour the system is in use. The 
read/write cycle time for the 8K memory is less than 3 
usec. A 4K memory is available with a cycle time of 5 usec. 
Core storage may be expanded up to 32K characters (six 
bits plus a parity bit). 

ConRguration variations offered include a Rxedword 
length of 12, 24, 36 or 48 bits for one program, and a 
variable word length for the next program, through the 

medium-scale hardware from Philco 

use of an N register; decimal arithmetic, binary arithmetic, 
or both; and one 4000 system or two used in tandem. 

A wide range of peripheral equipment will be made 
available: 150, 300 or 900 lpm printers (the Rrst is 
described by Philco as the "slowest high-speed printer 
available"); I/O switches for four or eight channels (up 

. to 64 devices may operate on one channel); 6K, 16.5K, 
90K or 240K cps mag tape units; 100, 200 or 25.0 cpm 
card punches; 600 or 2,000 cpm card readers; 1K cps 
paper tape reader; and 60 cps paper tape punch. . 

Software being prepared includes a 4100 assembler­
compiler; operating and executive system; utility pro­
grams; service routines; sort-merge package; report gen­
erator, and "compact" COBOL. 

Delivery of the Rrst 410.0 is scheduled for August. • 
CIRCLE l1S ON READER CARD 

THE 
LGP 21 

small-scale hardware from General Precision 

D Geileral Precision's Commercial Computer Divi­
sion unveiled its successor to the LGP 30 at last 
month's FJCC. Called the LGP 21, the solid-state, 

small-scale computer features a magnetic disc memory 
with a capacity of 4K, 30-bit words. 

The computer, said to be suitable for engineering and 
business uses, consists of arithmetic and control units, disc 
memory, typewriter, paper tape punch and reader. Up 
to 32 I/O devices may be used. 

Programs for the. LGP 30 will be· compatible with the 
LGP 21. The command list for the new machine totals 
23, an increase of seven used with the LGP 30. 'A single 
address, serial computer, the LGP 21 has an average ac­
cess time of 25 milliseconds and a clock frequency of 80 
KC. Four breakpoints are available, with a priority inter­
rupt available on request. 

Input/output capabilities are: paper tape punch, 60 
cps; paper tape reader, 60 cps; typewriter, 12 cps; Flexo­
writer (optional), 10 cps. Format for I/O is decimal, 
alphanumeric and hexadecimal. 

Physical characteristics of the LPG 21 are: height, 12"; 
width, 31"; depth, 19"; weight, approximately 90 pounds. 
The computer will operate from 110 volts AC, 60 cps, single 
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phase power supply, with an output of about 3.00 watts. 
Carrying a price tag of $19,500, the computer will 

lease for $690 rrionthly. Initial shipment is expected in, 
April, with a delivery schedule estimated at 30-60 days. 

CIRqE 116 ON READER CARD 

, . 

Automatically· rec'ords usage time on 

IBM 1401 and 1410 
New override switch satisfies all 

"usage~' definitions. 
Now in use in nearly two hundred installations. 
Eliminates manual tim~ recording inaccuracies. 
Lowest cost- install in 20 minutes. Ask about time 
totalizer for other computers. 

ill . 
OS 

Write or call collect 
ADVANCE DATA SYSTEMS CORPORATION 
Equipment Department 0 
2037 Granville Ave., Los Angeles 25, Calif. 
Telephone 478-0245 

CIRCLE 21 ON READER CARD 
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SAVE 
TIME ... 
SAVE 
MONEY ... 

CONVERT 
THIS 

TO' 
THIS 

WITH 
THIS 

Here's rapid, economical, time-saving conversion of 
digital data to easy-to-read X-V charts. Data stored 
on punched tape or punched cards or tabular data 
entered manually on a keyboard is quickly plotted 
with Dymec DY-6242 Digital Data Plotting System. 
DY-6242 system ability to accept most standard 
format computer tapes minimizes the need for special 
computer programming. 

The Dytnec system is ideal for rapid translation con­
version and graphical presentation of data in such 
areas as stress analysis-verification of numerically 
controlled machine tool program tapes-pulse height 
analyzer display-business situations, profit-loss and 
trend data-thrust analysis-fluid flow and aerody­
namic studies-space vehicle trajectory and orbit in­
fo~mation-real-time analog parameters acquired 
digitally, frequency, voltage, current, transients-in 
any application where large amounts of digital data 
are more easily understood in graphical form. 

.... . : .: .... ::::::: ....... :: . : .... . .......... . . .... .. . ... ... .... . 

Here's the DY-6242 System: 

PUNCHED CARDS 
IBM 523 

(OTHER TYPES OPTiONAL) 

r'---l---.., 
: CARD READER : 

I (CUSTOMER SUPPLIED) I 
L___ _ __ -' 

CABLE ASSEMBLY 

PUNCHED TAPE 
6-4-2-1 BCD 

(OTHER CODE~ OPTIONAL) 

DY-2740 

TAPE READER 

DY-2742 
DIGITAL DATA 
TRANSLATOR 

MANUAL ENTRY 

DY-2741 

KEYBOARD 

X-Y 
RECORDER 

Here's what it offers: Card, perforated tape or key­
board input. Up to 50 points/min. plotted with cards 
• Up to 80 points/min. with tape. Plot accuracy better 
than 0.15%. Resolution: 4 digits and sign accepted for 
both X-V axes. Zero suppression up to 10,000 counts 
for convenient placement of plot. All for $8,700.00 

Write or call your nearest Dymec/Hewlett-Packard representative or Dymec for full information. 

A DIVISION OF HEWLETT-PACKARD COMPANY 

Dept. S-lO, 395 Page Mill Road, Palo Alto, Calif. Tel. (415) 326-1755 • TWX, 415-492-9363 

CIRCLE 23 ON READER CARD 
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An intrinsic danger common in most approaches to the 
. personnel problem is oversimplification; namely, that the 

need is merely for larger quantities of twinkle-eyed 
programmers with a modicum of experience or intuitive 

ability. An obvious result of this thinking is to seek a 
single, simplified solution which holds promise of 

immediate rewards for the individual company. 

The impracticality of this approach is widely evident and 
two such solutions not uncommon to the industry are 

cogently expressed.as follows: A) "We offer the highest 
salary range in the business, keep our ~yes shut and pray." 

B) "We've turned over the whole mess toa professional 
recruiter. He finds 'em, tests '~m and sends us the 

results. It hasn't worked worth a .... !" 

~'.' " . , On the following pages Datamation offers no comparable 
solutions but rather a profile of some of the more 

promising routes toward ultimate relief 
\ ____ ~____ from present confusion. 

-\ Specifically, immediate action is needed in evaluation 
/ of present and potential programming talent. The 

.--------------~----~ I~ newly formed Computer Personnel Research Group 
--] has set its sights on this goal and is described 

beginning on page 38. This organization represents the 
c_ industry's first attempt at collective activity i~ personnel. 

< 
~------

L~ 

Since a collective effort requires reflections 
on individual projects, the specifics of a 

programmer evaluation technique at Sandia 
Corp. is detailed on page 40. While this 

effort may hardly be considered the ultimate 
approach, it represents an unusual direction 

which has elicited considerable interest. 
On page 42 a satirical note on "How To 

Fire a Programmer" is directed with well­
deserved sharpness at the condition of 

contemporary personnel management in edp. 

nJf UJf@UJ~f UJ~@~~f~1 
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A brief evaluation of the role of women 
in computing, page 41, suggests that 

although computing is open to the distaff 
side, recruiters have hardly extended 

themselves in this direction. 

. For the long range view applicable 
today, two editorial features are concerned 

with the field of computing education. 
The first, a diary of one instructor's 

experiences with a class of seventh graders 
begins on page 48. In addition to its 

obvious usefulness as a guide 
to other teachers, it may also serve as a 

source of much needed embarrassment to 
accomplished computerites. The second 
artide, page 57, provides a number of 

specific reference sources and directions for 
initiating a computing program in communities 

and schools throughout the country. 
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THE a new, voluntary effort 
with impressive goals 

COMPUTER PERSONNEL 
RESEARCH GROUP 
O Not so long ago, one of the nation's leading com­

puter installations was preparing for the acquisi­
tion of a new computer. Two programmers were 

assigned, indepenclently, the task of devising an inter-. 
preter routine which could be used on the hew machine 
until exist~ng routines could be reprogramm~d. Well be­
fore the deadline, each had a working interpreter of almost 
equal value, and the selection of one of them for use 
was based on quite minor considerations. Obviously, the 
two men were equally well-suited to such a task. 

Both men were newcomers to the shop. However, one 
had been hired as an experienced programmer at nearly 
twice the salary of the other, who was considered to be a 
neophyte. That these two men turned out work of equal 
value on a complex problem, working against a tight dead­
line, came as quite a surprise to the center's director, who 
has since declared, "Six months ,later this result wouldn't 
have surprised us very much. After we had gotten more 
familiar with both of them, .other evidence tended to go 
in the same direction." 

How does this installation go about screening and evalu­
ating prospective programmers? "Essentially what we do," 
the director states, "is look for the twinkle. in their eye, 
the principal reason being that we don't know of a test 
which has been as well validated!" 

Such a method is not as atypical as might be expected. 
Another employer of programmers bases his selection on 
an "indefinable enthusiasm." "We call it th~ programming 
bug. If a fellow has the 'bug,' we're going to take a 
chance on him despite his backgr~)Und." .. 

The problem of the selection,development, and evalu­
ation of computer programmers and analysts is one of the 
principal areas of study of the Computer Personnel Re­
search Group, which was formed. last year at a meeting 
held at The RAND Corporation, Santa Monica, Califor­
nia. A second meeting was held more recently in St. Louis. 

Members include: Raymond Berger, Joseph Rigney, 
and Arthur Gershon, Electronics Personnel Research 
Group, University of Southern California; James Degan 
and James Burrows, the MITRE Corporation, Bedford, 
Massachusetts;: John Helmick and Alex Law, Educational 
Testing Service, Los· Angeles; Dallis Perry and William 
Cannon, System Development Corporation, Santa Monica, 
California; Harry Colman, Armour Research Foundation, 
Chicago, Illinois; Robert Reinstedt and James Tupac, the 
RAND Corporation, Santa Monica, California; Robert 
Rich, Johns Hopkins University, Silver Spring, Maryland; 
Donald Robbins and S. H. Peres, Sandia Corporation, Al­
buquerque, New Mexico; and Sidney Fine and Robert 
Dickman, Applied Physics Laboratory, Silver Spring, 
Maryland. . ! 

In addition to conducting studies in various computer . 
personnel problem areas, the group has assigned itself the 
tasks of collecting, integrating, and disseminating research 
information and of coordinating the participation of com­
puter programmers and analysts in such research. 

At the Santa Monica meeting, it was discovered that a 
great variety of methods exists in the selection of pro-
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grammers. Tests of one sort or another are widely ad­
ministered. However, a survey conducted by SDC's Dallis 
Perry revealed that of the 233 organizations contacted, 
60 per cent were using one or more of some 60 different 
tests, with very few organizations reporting that they had 
made studies to determine the effectiveness of their test­
ing procedures. Many installations indicated satisfaction 
with their personnel selections, based on subjective ap­
praisal of the results, but data supporting these opinions 
were rare. 

The types of tests used include tests of general in­
telligence, aptitude, interest, personality, and programming 
achievement. The Programming Aptitude Test, distributed 
by IBM, was used either alone or with other tests by 40 
per cent of the reporting installations. But again, very few 
users, other than IBM, had verified its validity for their 
own requirements. 

Robert Rich of Johns Hopkins indicated they find little 
correlation between the marks a man receives in their 
training program and his supervisor's on-the-job ratings 
two and three years later. 

On-the-job evaluation is of prime interest to the group. 
There are no standard criteria for judging performance, 
and there is concern that today's programmer may not be 
getting a "fair shake" as a consequence of the current 
evaluation systems. Evaluating a man's work quite often 
is done by application of the so-called "lifeboat order" 
technique; i.e., all men in the shop are evaluated and 
ranked in descending order of their value to the installa­
tion. But there are some inherent weaknesses in this 
method inasmuch as it is almost impossible to rank pro­
grammersin an installation which works on a wide 
variety of pr'oblems. One programmer may have spent an 
entire evaluation pe~iod working on a particular problem 
which has not been completed at the time of evaluaton, 
while another has completed many small assignments. 
The evaluating supervisor may have almost no idea how 
the programmer on the long-term project is. doing. On 
the other hand, a man who has just successfully completed 
a very thorny problem has a significant advantage. And, 
finally, the supervisor may not really appreciate the pro­
grammer's handling of a problem unless he has himself 
tried to program it. . 

It cannot be stated that within the field there is any 
universally "good" programmer; an "ideal" against whom 
the average programmer can be judged. Some men are 
better suited to complex, long-term problems, while others 
adapt more easily to the short, quick problem. Both 
can be valuable. 

A representative of a commercial installation pointed 
out that ability to get along with people, specifically the 
customer, was an important faCtor in his organization. 
But in a research group, such an attribute may be of 
much less significance. Similarly, some organizations look 
for programmers who will work on programming teams, 
while the work of other organizations is primarily based 
on individual efforts. 

The USC Research Group feels that this problem of 
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evaluation is the most pressing for computer personnel 
research., Better criterion measures are needed, not only 
to provide management a more equitable basis for evalu­
ating personnel, but also as a crucial step in the, validation 
of a test or selection program. The USC group recognizes 
that no fair assessment of the predictive efficiency of any 
test can be made until appropriate criterion measures are 
established for the job in question. It is the relationship 
between the test scores and the established criterion 
measures that tells us whether a test or any combination 
of tests has any validity in the selection of applicants for 
the job or for job training. 

The USC group has already embarked on the develop­
ment of .objective criterion measures against which selec­
tion tests will be validated. The first pha.se of work has 
been to analyze the task structure of programmer and sys­
tem analyst jobs. This analysis is deSigned to provide two 
kinds of information important to the developmerit of 
criterion measures. One will define job types in terms of 
their task structures, as a basis for establishing criterion 
groups in research studies. The second kind of information 
concerns the importance, of each task for each job type 
and the relative skill required to perform the task. The 
most critical tasks ( in terms of importance and skill ) 
then will be translated into proficiency test items. 

The second phase of work will involve the construction 
of proficiency tests appropriate for each criterion group. 
These profiCiency tests ~ill be tried (along with aptitude 
tests of known factorial content) on samples from each 

,criterion group. The correlation between the proficiency 
and the aptitude tests will provide leads to the psychologi-: 
cal skills and aptitudes important for on-the-job success. 
The proficiency tests will also be checked against pro­
ficiency ratings of the type in present use. The final phase 
of the study will be concerned with applying selection 
tests that correlate with the criterion measures. 

Another approach to the problem of Identifying and 
evaluating the characteristics which are desirable in a 
programmer has been made at Sandia by S. H. Peres. His 
approach, whi~h is custorribuilt to the specific employee 
classification, is based upon essays, or behaviorgrams, 
submitted by the employees. The employees are asked 
to write a brief essay describing the performance of the 
best employee in their specific field that they have ever 
known. The idea is that there are attributes which are 
characteristic of good performance' in a particular field 
and this is an attempt to build a rating scale that is 
tailored to the needs of a particular homogeneous group 
of ,employees rather than using general categories to rate 
everyone across the board. (A detailed description of this 
program appears on page 40.)' ' 

A problem related to both the selection and the evalua­
tion of programmers is that of advancement, especially 
into supervisory slots. There is a tendency, the newly­
formed group fears, for programming to be a "dead-end" 
profession for many iridividuals, who, no matter how good 
they are as programmers, will never make the transition 
into a supervi,sory slot. And, in too many instances this is 
the only road to advancement. Almost no consideration 
has been given to the special qualifications, if ~my can be 
defined, ,which a supervisor, may need. It has been sug­
gested that this probably goes back to the problem of 
selecting neophyte programmers. Are there "supervisory 
chanicteristics" which could be spotted at the outset of a 
man's. employment? Would it be possible to establish 
something akin to management training programs for such 
people, with an eye toward the day when they will be 
running the computer labs? , ' 

The problem of training crops up in all phases of com­
puter personnel research. Programming is a field in which 
formal training or extensive prior experience are not 
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necessary prerequisites for employment. One employer 
indicated that of the ten or twelve people he may hire in 
a year, he would feel lucky to get two with a total of 
three years experience! The burden of training generally 
falls on the computer lab which, paradoxically, cannot 
often state with any statistical evidence that it has a 
validated method for selection of those in whom it is 
making its investment. And the training problem may 
present itself anew even for the most experienced if a 
new machine or a new language is introduced. Some pro­
grammers adapt quickly to a new language, while for 
others the transition is long and laborious, and may result 
in a marked reduction in effiCiency and output. 

Although the Computer Personnel Research Group is 
not concerned with the formulation of a training program, 
it does consider some aspects of training within its purview. 
Areas such as the selection of trainees, evaluation of 
training programs and the levels at .which such programs 
are needed, are among the problems being considered. 

Members of the group· will address themselves to such 
issues as exactly what it is a programmer or analyst does, 
what type of person is needed for the job, methods of 
selecting such a person, ways of insuring that his training 
is adequate,' and procedures for evaluating his efficiency 
on the job. 

A primary problem in proceeding to such studies is that' 
of securing sampling groups. Programmers are spread out 
across the country, but the geographic distribution is 
uneven. Some are in pure research centers and some in 
industry. Such studies cut across disciplines; it is a per­
sonnel problem, but it deals specifically with computer 
people. Testing and evaluation is the field of psychologists, 
but, again, it is the computing field which is affected. The 
composition of the Computer Personnel Research Group 
is aimed at maintaining a balance between psychologists 
and those actually involved in the management of com­
puter facilities. 

Some studies may require cooperative effort in order 
to achieve representative sampling for purposes of analysis, 
evaluation, and experimentation. Data must be collected, 

'verified, analyzed, and integrated; results must be ef­
feCtively disseminate~. These problems were considered 
at the St. Louis meeting, and the requirements for gather­
ing information for various kinds of studies are currently 
being formulated. 

Care is being taken to assure organizations which allow 
their programmers to participate in associated research 
projects that maximum possible utilization will be .made 
of the time involved. The amount of time a particular 
group of programmers is off the job, involved in research 
testing, interviewing, etc., will be held at a minimum. 
Furthermore, the cOhtributing organizations will them­
selves benefit from the results of the studies. To this end, 
the group hopes to act as a "clearirig-house" for com­
puter personnel information, with new ideas, procedures, 
and developments being reported to it for further analysis 
and study. It would also disseminate such information to 
the industry, and provide assistance in the form of results 
of its findings to computer installations. • 

The third meeting of the Computer Personnel Research 
Group will be held at The Sandia Corporation, Albu­
querque, New Mexico, in F~bruary. This meeting will 
be devoted to establishing which areas are to be 
'investigated and to outlining specific approaches to 
be employed. ' 

The group welcomes additional participation in its 
program. Information may be obtained by writing 
Robert Reinstedt, The RAND Corporation, 1700 Main 
Street, Sarta Monica, Cdlifornia. 
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IDENTIFYING . support for inductive analysis 

PROGRAMMER BEHAVIOR 
by SHERWOOD H. PERES and PHIL H. ARNOLD, Sandia Corp., Albuquerque, N.M. 

0' An exploratory st,udy directed at the identification 
, of the per!ormance characteristics of programmers 

, ' at a large nuclear research and development 
laboratory is reported here. 

procedure 
Twenty-three programmers and their six supervisors were 
requested to write an essay describing the best programmer 
they knew or had known. They were asked to describe in 
detail the' behavior of ,this programmer that made him 
outstanding in their ey~s. 

The 29 essays were read, and 218 statement~ describing 
programmer behavior were, extracted from them. Although 
minor editing took place, care was taken to retain phrase­
ology and vo.cabulary. Through a process of combination 
and elimination of closely similar statements, the number 
was cut to 140 statements. ' 

In order to plan for later statistical analysis, the state­
ments wer~ sorted irito 12 homogenous groups, or cate­
gori~s, represeriting predicted performance factors. 

The 140 statements were presented in the f~~m of a 
description check list to th~ programmers and their super­
visors. Each member of the sample received two pro­
grammer description check lists. The instructions were to 
rate, on the check lists, the best and worst programmer 
they knew or had known. 

Once the respondent had called to mind the particular 
"best" and "worst" rrien, he was requested to complete the 
check list scale on each of his choices. He was told to 
co?sider the 140 statements, one at a time, as' they ap­
plIed to the man he was rating. If a statement applied 
very well to the ratee's behavior, it. was to be given an 
applicability value of 5. If it applied very poorly, it was 
to be assigned a value of i. Numbers 2, 3, and 4 were to 
be used to designate intermediate degrees of applicability, 

The statement responses of, the 58 check lists were re­
produced on IBM cards and trarisfer~ed to tape to fa~ilitate 
the analysis of the data on the 7090, ' 

Since all the statements o~ the description check lists 
had previously been sorted into 12 categories of pro­
grammer performance, it was possible to obtain category 
scores, by summing the responses for statements in the 
category. 

Pearson product-moment correlation coefficients were 
computed between an 12 categories and also between the 
applicability values given to every statement and each set 
of category scores. The statements were then subjected to 
a modified centroid factor analysis by the Wherry-Winer 
method for factoring large numbers of, items. The factors 
were rotated to orthogonal simple structure and interpreted. 

results and discussion 
Six sp~cific factors emerged from the analysis. An inter­
pretation of the factors follows. The factor. loadings of 
representative statements are indicated in parentheses 
following the statement. 
, Factqr I: Personal Maturity and Stability. This factor 
has significant loadings on such statements as "has patience" 
(.57), "is not easily discouraged" (51), "is willing 'to take 
suggestions to improve his work" {.46), "doesn't blame 
the machine for errors" (.27),etc. Thi~ factor characterizes 
the programmer who can work under pressur'e and who 
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does not rush in performing any phase of the job. He 
doesn't take himself too seriously and' takes criticism in 
proper perspective. 

Factor II: Cooperation - Inter-personal Relations. 
This factor characterizes the programmer who cooperates 
and gets along well with others. Such statements ilS "easy 
to talk with" (.30), "works well with other programmers" 
(.33), "is willing to help others in solving programming 
problems" (.22), "~as a cooperative attitude" (.30), etc. 
are typical of the statements which fall in this factor. A 
programmer described by this factor 'is, willing, to share 
information with other programmers and is able to gain 
the cooperation of personnel in other organizations. He's 
a good listener and can make suggestions in such a way 
that he doesn't antagonize others. ' 

Factor Ill: Communication Skills. This factor iden­
tifies the programmer who "is able to sell his ideas to li~e 
organizations" (.36), "is proficient in disseminating infor­
mation" (.4~), "has a knack for simplifying technical terms 
for nontechnical people" (AI), ~tc. The programmer 
characterized by this factor has a good command of lan­
guage and is able to write clearly. His in~tructions to key 
punch and operations are simple and he can explain pro­
gramming, methods to others in a clear manner. 

Factor IV: Thoroughness - Depend~bility. This fac­
tor represents the programmer who is detail-minded and 
thorough in performing his job. 'Typical statement~ on this 
factor are "will program only when sure he fully under­
stands the job and the client's need" {.25), "remains non­
committal on promising results until the, capability is 
proven" (.49), "is thorough" (.29), "documents his job" 
(.47), etc. This type of programmer asks questions until 
he understands every detail of the problem, and becomes 
thoroughly familiar with the application before he begins 
to program. ' 

Factor V: Professional Competence. This factor de­
scribes the programmer who has the technical where­
withal to do the job. Representati~e statements are "is 
experienced with several different machine languages" 
(.34), "can analyze a problem from the beginning to the 
end" (.24), "can choose the best combination of methods 
for an integrated processing system" (.26), "keeps current 
with new programming methods" (.45), etc. There are 
other significant loadings which suggest that this pro­
grammer has an analytical mind and can reduce a problem 
to logical steps. He has imagination and likes to experiment 
with new systems and subroutines. ' 
. Factor VI: Job Interest and Zeal. This factor reflects 
the programmer who "is enthusiastic" (.41), "puts in extra 
time and effort to improve the system" (.40), "feels a 
responsibility for the quality of his work" (.24), etc. This 
individual gives all he can to the job. He will accept any 
assignment and will work odd hours as required. He is 
alway~ searching for ways to improve a program. 

conclusions 
This exploratory study has given some irisight into those 
performance factors considered important in the pro­
gramming position. Eesearch is being conducted at the 
present time to cast the factors into an evaluative and 
diagnostic forced-choice format in order to ascertain' not 
only performance rank~ng within the organization but also 
individual relative strengths and weaknesses. iI 
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THE 
WOMAN 
PROGRAMMER 
by VALERIE ROCKMAEL, News Editor 

D' 
" As the demand for ,qualified programmers draws 

, wider public attention, an increasing number of 
, women are directing their resumes at the data 

'processing cOrrimunity. Their motivation for a programm­
ing career stems from the belief that this is one industry 
in which women may enjoy complete equality and an 
above average salary. 

The fact that prejudice exists against women in business 
is generally evident but whether it' has been overcome 
in the programming profession or simply underplayed be­
cause of current needs is a matter for con.jecture. 

As a rule, employment praCtice in edp places greater 
emphasis on education and experience rather than on the 
applicant's sex, and while some companies are still heSitant 
at hiring women programmers, a few have expressed a 
preference for the distaff side. They have found, that 
women are less aggressive anp more content to remain 
in one position. Many women choose not to advance, in 
position and feel that even if they were offered a promo­
tion to a supervisory capacity, they would refuse the job 
because it is not as important for them to have higher 
salaries and the ,prestige of an impressive title. Many 
women prefer "less strain" and would rather not "stand 
off" from their fellow workers. 

Others feel that promotion is a threat to their femininity 
arid that as s]lpervisors they will manifest certain traits 
which are characterized as masculine. Men, of course, 
readily concur with this position. 

Women also consider. fringe benefits of more importance 
than their male peers and are more prone to remain on a 
job if they are reasonably content, regardless of a lack 
of advancement. They also tend to maintain their original 
geographic roots and are less willing to travel or change 
job locations, particularly if they are married or engaged. 
For these reasons there is a considerably lower ~urnover 
rate in women programmers and as a result, the" initial 
investment in training pays a greater dividend for their 
employees. 

Intuitive generalizations made by some personnel rrian­
agers are that women have greater patie'nce than men and 
are better at details, two prerequisites for the allegedly 
successful programmer. On the subject of whether women 
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a subiective reflection 

possess logical, analytical minds the controversy becomes 
more intense. 

It is also felt that women have a humanizing influence, 
make working conditions more pleasant, and even add to 
the decor of an office. The notion that female programmers 
are dull, drab, lipstickless creatures is grossly erroneous. 

As to recruitment of female programmers, present tactics 
and dissemination of literature about the field leaves much 
to be desired. Of the many companies distributing career 
brochures about this field only a few have prepared 
special literature directed at worrien. 

Newspaper and magazine ads are generally oriented 
toward men, although women applicants are frequently 
accepted. In the majority of cases however, there is no 
statement in the advertisement indicating this fact. 

H prejudice against women programmers may be pin­
pointed in the development of a career it is most likely 
to occur in the considenition of a promotion. It is felt 
that a great many meri as well as women resent supervi­
sion by a woman. In some cases, a woman might be 
chosen over a man of equal abi~ity to advance to an 
assistant supervisor's job since it is often felt that the 
woman will be less of a threat to the male supervisor's 
position. 

The paradox of prejudice against the woman pro­
grammer is apparent in her gerieral acceptance as an 
instructor of programming since the female has now been 
widely accepted in the posture of a teacher. In other cases, 
a woman who is exceptional as a programmer will appear 
more prominently in the evaluations of her sllpervisors 
simply by virtue of her position as one of a small minority. 

It is generally felt that the most undesirable category 
of programmers is in the female about 21 years old and 
unmarried. One supervisor claimed that he had a girl in 
this category who wrote bug-free programs early in the 
week but during the latter part of the week her error 
rate increased substantially. In the course of an interview, 
she stated that when she would start thinking about her 
social commitments for the weekend, her work suffered 
proportionately. • 
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HOW TO 
FIRE 
A PROGRAMMER 

manfully 

by JACKSON W. GRANHOLM, President, Mellonics, Inc. 
Tucson, Arizona 

As it must to every director of a 
large computing group, the day of de­
cision had come to Dr. Rupert B. 
Pooble. The suave, overweight, hirsute 
Pooble was in his exalted position of 
Director of Mathematical Action of the 
Inscrutable Atomic Corporation, a man 
of note in computerdom. Pooble's ex­
tensive biography read like a Who's 
Who of digital electronics. Beginning 

as Assistant Developer in the plate room of Mount Wilson 
Observatory, shortly after receiving his PhD from Cal. 
Tech, Pooble rapidly saw the unlimited opportunity in 
computing. He moved swiftly to Associate Manager of 
Scientific Appliedmanship with the massive IBMRAND 
Corporation. Following his Dismissal from IBMRAND, 
Pooble coasted for a while as Assistant Professor at Aber­
crombie Institute. He came blazing back as Group Engi­
neer, Digital Computing with Stretch Unlimited, the 
well-known manufacturer of athletic equipment. From 
there Pooble swiftly jumped to Director of Planning, Suf­
fix-Specific Division of Quantum-Occluded-Domineer. 
Then, after a short stint as Director of the Institute of 
Human Foibles, Harvard, Pooble took his proper place 
behind his present massive mahogany desk at Inscrutable 
Atomic. 

Pooble's list of memberships and offic~s was no less' 
impressive: Co-founder and first President of the ,Meta­
Computer Society, Board member of the ACCM (Asso­
ciation for Confounding Computer Meanings), Chairman 
of the Editorial Board of SCDCA (Southern California 
Digital Conversation Association), and Ex-Officio Director 
of AFAPS (Amalgamated Federation of Asinine Proce­
dures and Systems.) 

But now the chips were down for Dr. Rupert B. Pooble. 
The situation was beyond all avoiding. It was plain as 
the nose on Pooble's face. Horton Nemo, Pooble's Associate 
Chief of Opcode Production was manifestly incompetent. 
What is more, he was grossly insubordinate. He also 
bathed too infrequently. Pooble faced the worst of all 
possible decisions. He had to fire a programmer! 
.' Pooble had been mulling the Nemo situation for weeks. 
He had considered all. the alternatives: transfer to the 
blueprint department, promotion to the planning depart­
ment, secret submission of Nemo's biography, suitably 
embellished, to a local flesh-peddling agency. All of the~e 
had been discarded for one reason or another. 

The incompetence Pooble could forgive. After all, he 
was incompetent himself. Pooble had never been able to 
program his way out of a wet paper bag. However, he 
did have a large measure of that illusive qUillity known 
as "management rapport" which enabled him to function 
outstandingly well as a department mouthpiece. He had 
a minimum of lead~rship and a maximum of political 
acumen, ideal mixing for his job. 
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But the insubordination Pooble could never put up 
with. Rupert B. Pooble was accustomed to standing firmly 
on the necks of his assembled employees in order to gain 
a better vantage and viewpoint from whiCh ~o look around 
in order to be better able to decide just when to stab his 
boss, The Vice President, Corporate Futures, firmly be-
tween the shoulder blades. An intransigent loudmouth like 
Nemo had no place in this picture. There was roqm for 
only one loudmouth in Pooble's operation. 

So Nemo had to go. There waS no doubt about it. 
The corporate groundrules of Inscrutable Atomic pro­

vided little help; The fifteen-volume, bookshelf-long set 
of Corporate Administrative Procedures contained no 
provision for firing an employee. Pooble would have to 
plough hi~ own ground. . 

After work on friday, Pooble dropped in at the Velvet 
Glove. After his third belt of Scotch and' Soda, Pooble 
began to form a strategy. . 

Early Monday morning Dr. Rupe.rt B. Pooble pressed 
the button on his intercom. His cultured voice spoke into 
the box: 

"Miss Campylos, come in pleas~." 
Lucy Campylos, Secretary to Dr. RupertB. Pooble, had 

her head fastened on right. She had several other parts 
attached pretty attractively too. She was a noted traffic 
stopper in the Women's Activities booths of a number of 
computing conferences. 

"Yes sir," Mi~s Campylos said, standing posturewise 
before Pooble's massive desk. 

"Miss Campylos, will you' please ask Mr. Nemo to step 
into my office?" 

"Yes Sir." 
The opening bout with Horton Nemo was a little tough. 

Pooble hit first in a soft spot: 
"Now, Nemo, what about the FRAMTRAN statements 

for the blowdown tunnel research pr9blem?" 
"What about them?" Nemo countered. 
"Well, they were due last March, as I recall." 
"What you want I should do?" 
"Well, you might take some action to speed things up." 
"What kind of action you want 1 should take?" 
"What about the people in your section out there? 

Couldn't you urge them on Or inspire them a little?" 
"Them clods?" . 
"I beg your pardon?" 
"I say, how you gonna inspire them dunderheads? 

How come 1 never get to hire my oWIl guys? How 
come I always gotta take the guys you hire?" 

"Well, you know, we have to maintain hiring standards 
and procedures here. We must have standardization of 

'rank and advanceinent curves 91' things will get out of 
hand rapIdly." 

:7hey will?" " 
Yes of course. 

"Ain't they kind of out of hand now?" 
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"That's exactly my point. We've got to get some action 
out there in your department, or we'll have to take steps." 

"y ou going to dancing school, or somethin'?" 
"This is no time for your bright comments, Nemo. We've 

got to maintain work flow in this department." 
"What we tryin' to do, scare the customers?" 
"N 0, of course not. We're trying to render a service here. 

We're a corporate support function, you know." 
"Thank God we got a big foundation under this build-

ing." -. 
"How's that?" 
"y ou want I should get out there and inspire people, 

huh?" 
"Yes, that's the general idea." 
"All right." 
Nemo slouched out of Pooble's office. Dr. Pooble 

mopped his brow slowly. He looked .forward to an early 
evening at the Velvet Glove. 

A week later Pooble scheduled a conference with Cicero 
Beam, Director of Personnel at Inscrutable. Pooble out­
lined his problem, leaning heavily on the many short­
comings of Horton Nemo. 

"You have a problem, Doc," Beam said, sucking at his 
pipe. 

"Precisely," said Pooble. 
"Have you considered transfer to the Planning Depart­

ment? That's where we send everyone who doesn't fit." 
"It won't work," Pooble said. "Nemo's pay grade falls 

into a planning slot rank. It's impossible to process papers 
and have them approved. I'd have to give Nemo a raise, 
and I'd die first." 

"I can't think of a thing," Beam said. "We don't even 
have forms for firing people." 

When the IBMRAND account salesman came to call, 
Pooble tried touting Nemo's advantages, hoping that an 
attractive offer might draw him out of the Inscrutable fold. 

"Impossible," the account salesman said. "Nemo worked 
for us five years ago, you know, for six weeks. Went to 
sleep in the District Manager's sales meeting. It's unthink­
able we could take him back." 

Horton Nemo could not be fired for sloppy attendance. 
Though he was absent an average of three days a week, 
he did not punch the time clock, and there were no 
procedures for people who did not. 

Since there was no grou~d rules for .predicting opcode 
production, on which Nemo worked, and since one cannot 
tell if a programmer is working by looking at him, the 
proving of Nemo's obvious incompetence would be a 
rough row to hoe. 

Pooble went to Enoch Mote, Inscrutable Atomic's in­
house psychiatrist. Seating himself on the edge of Mote~s 
large leather couch Pooble said: 

"I have a man who desn't take a bath often enough." 
"Indeed?" Dr. Mote replied. 
"Yes, the key punch girls won't associate with. him." 
"Why on earth not?" 
"Because he doesn't bathe, dammitl" 
"Your thesis is not acceptable, Pooble. Freebish proved 

twenty-five years ago that a manly aroma is a great psy­
chological factor in attracting or sexually stimulating the 
opposite sex." 

"We are not talking about a manly aroma here, Mote. 
Weare talking about a programmer with dirty finger 
nails who smells from failure to use sufficient soap and 
water, by Georgel" 

"Precisely what is your definition of 'bathing suffi-
ciently?'" Dr. Mote asked. . 

"What the devil does that have to do with it? If 
someone smells he by George smells!" 

"How long have you shown these symptoms of alarm 
and confused thinking, Pooble?"_ 
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"Confused thinking, dammit, is something I certainly 
have never suffered from. My thinking is very precise on 
this matter. I'm going to get Nemo out of here before 
everyone else leaves on account of him!" 

"Do you ever have apprehensive moments?" 
"Not till I ~ame in here. What kind of a crackpot are 

you, anyway? 
"I ask the questions in this office, Pooble. Now, have 

you considered that a long vacation might do you good?" 
"No, I have not considered that a long vacation might 

do me good, and I have work to do. I've wasted enough 
time here listening to your drivel, and I am now leaving, 
thank you!" 

"Sad case," Dr. Mote muttered. 
Rupert B. Pooble slammed the door mightily. 
Through the next three weeks the N emo affair preyed 

continually on Pooble's mind. He lost sleep. His face took 
on a haggard look. He went up to six belts of Scotch 
each evening at the Velvet Glove. 

The FRAMTRAN coding for the blow down tunnel was 
not forthcoming. Yet, somehow Pooble avoided leaning 
on Nemo for it. He even began to avoid Nemo in the hall 
and found himself walking through the machine room 
so as not to pass Nemo's desk. 

On the following Monday Pooble went up to seven 
belts of Scotch at the Velvet Glove. At precisely 8:04 p.m. 
by Pooble's wrist watch, he st~ggered from the men's 
room of the Velvet Glove, driving the· edge of the door 
resoundingly into the frail, dapper figure of Bruno Zorch, 
Vice President of Corporate Futures of Inscrutable Atomic. 

"Br, gad, Bruno, I'm sorry. I didn't see you coming in 
here. 

"You idiot, Pooble! You nearly fractured my skull," 
Zorch muttered. -

"Here, let me help you get that doorknob out of your 
pocket." 

. "Never mind. I'll make it all right." 
''I'm certainly sorry. I had no idea 
"Quite all right, Pooble. No harm done. Have a happy 

evening." 
"Yes, thanks, I ... " 
"See you around the shop, Pooble." 
"Yes, well 1. ... " 
The next morning Pooble decided the N emo thing 

had been bugging him long enough. He went to work full 
time on it. With the cooperation of Cicero Beam, Pooble 
succeeded in having a full set of termination procedures 
added to the Administrative books in the record time of 
one week. Then he filled in the papers and filed all four­
teen copies, distributing them properly. Come next Fri­
day, Horton Nemo was as good as fired. 

Pooble gave great thought to the matter. He scheduled 
his valedictory interview for 10 a.m. and notified Miss 
Campylos to notify _Mr. Nemo to come in at that time. 

Pooble alternated back and forth between the two at­
tractive phraseologies, "You are fired, dammit!" and "I 
am by George firing you!" Finally for the sake of propriety 
he settled on, "Mr. Nemo, your services will no longer 
be required," and wrote this into his speech. 

Rupert B. Pooble awoke Friday morning with anticipa­
tion. This was the day Nemo went down the tubes. The 
sun was shininK The birds were singing. 

Pooble arrived at his desk, humming. In his IN basket 
was a plain envelope of Inscrutable executive stationery. 
Pooble opened it. 

It was a brief note from Bruno Zorch. The key words 
leaped out at Pooble. 

"Your services will no longer be' required." 
Horton Nemo had been insubordinate only in the proper 

places. III 
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Decision-Making: Deploy or not? •• When and where? 
The costly, complex weapons systems of 

today make such a decision far more diffi­

cult than in the past. World-wide forces 

and events are frequently im:olved. The 

time for decision has been compressed, 

the information on which it must be based 

has been multiplied in volume, variables, 

interrelationships. This new era of deci­

sion-making has led commanders and 

governmental leaders to make use of man­

machine sys~ems which provide informa­

tion processing assistance. SOC's staff of 

scientists, engineers and computer pro­

gra,mmers have been developing these 

huge systems for more than eight years. 
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They help develop the system itself, not 

the hardware within the system. Specifi­

cally, they analyze system requirements, 

synthesize the system, instruct computers 

which are the core of the system, train the 

system, evaluate the system, adapt it to 

the changing needs of its users. And in so 

doing, they consider the interaction and 

effect of men, doctrine, tradition, training; 

of organizations, chains-of-command and 

chains-of-succession; of communications, 

traffic centers, command posts, computers 

and displays. Computer programmers, 

human factors scientists, operations 

research scientists and systems-oriented 
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engineers interested in joining this rapidly 

expanding field and working in a close 

interdisciplinary effort are invited to write 

Mr. A. E. Granville, Jr., SOC, 2401 Colorado 

Ave., Santa Monica, California. Positions 

are open at SOC facilities in Santa Monica; 

Washington, D. c.; Lexington, Massachu­

setts; Paramus, New Jersey; and Dayton, 

Ohio. "An equal opportunity employer." 

~SDC 
System Development Corporation 

Systems that help men make decisions and 
exercise control 
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Honeywell 400 
Cobol: 
mighty strong 
language 
COBOL, by definition, is 
a common business-oriented 
. programming language for 
computers. As intended, 
there is a relatively high 
degree of compatibility 
between COBOL.compilers 
designed for specific 
coinputers. It does not follow, 
however, t~at all compilers 
are of equal caliber . 

Just as there are differences 
in computers, COBOL 
compilers vary i~ scope, 
speed and effectiveness. 
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More words to work with 
In addition to all the required eiements of 
COBOL-61, Honeywell 400 COBOL includes 
several elective features that capitalize on 
Honeywell 400 capabilities. On the language 
side, these include such things as:, a USE verb 
which is helpful in processing label records; 
a CORRESpONDING option of the MOVE 
verb which makes it possible to select and 
move with a single state~ent many individual 
fields in a record; an ENTER verb 
which allows assembly language instructions 
with references to Data·Names and 
Procedure Names to be inserted in the program 
and also DUMP instructions which give edited 
Obje~t Program outp'ut for debugging purposes; 
SEGMENT ATI ON of the Object Programs 
which p~rmits a large program to be run with 
a small memory; and several other very useful 
data, procedure, and environment functions. 

Does its own documentation 
When it comes to analyzing programs, 
particulariy those that have been written and 
modified by someone else, lack of history can 
often lead to hysteria. Honeywell COBOL 
prog~ams minimize this problem with built-in 
documentation provisions. During the translation 
phase, a prograinmer can obtain a listing of 
his program in original English language hotation, 
in assembly language notation, in octal notation 
as well as a listing showing the location of 
the program in memory. This is an extremely 
useful diagnostic aid as well as 
valuable documentation for future reference. 

Program emciency is the payoff 
Tran~lation, assembly, and checkout are 
obviously' expedited by the fast machine speeds 
of the H-400 as well as by . 
advanced programming techniques. 

Object Programs written for, and compiled by 
Honeywell COBOL not only run faster, 
but are inherently more efficient than their . 
counterparts written for ~ther small-to-medium 
systems. For example, they supply implicit 
transformations between convenient card forinat 
and efficient m~mory format for computation 
and processing. Furthermore, an extension 
of Honeywell COBOL makes these 
optimal transformations available in card files 
with more than one record format. 

The Object Program input-output system 
affords simultaneous read-write 
whenever possible without placing any 
restrictions on the Source Programmer. 

y 00 don't ~eed a 'big system 
Honeywell 400 COBOL includes all of the 
required portion of COBOL-61 plus several very 
useful elective elements. 

Honeywell 400 COBOL operates 
on a Honeywell 400 system configura~ion 
that includes 2048 words of core memory, 
four tape drives, a card reader and a printer. 
Larger configurations can be used to 
advantage and tape units· can be substituted 
for the card reader and printer, if desired. 

Two ways to go 
Where the compatibility of COBOL is a prime 
requirement, Honeywell 400 COBOL is an 
extremely efficient and productive 
prog~amming tool. Should you prefer to work 
with an assembly system, there's also the widely 
acclaimed Honeywell 400 EASY. 

Write for more facts 
You may have brochures on the. Honeywell 400, 
Honeywell COBOL and Honeywell EASY 
simp~ by writing to: Honeywe~ll EP P , 
Wellesley Hills 81, Mass. 

Honeywell 
ELECTRONIC DATA PROCESSING 
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last summer a course in computing was given to a class of 
25 gifted seventh graders at the lincoln Junior H.S., Santa 
Monica, Calif. This was the third such class and for each an 
important feature was the presence of an operating com­
puter in the classroom (an lGP-30 in 1960 and an IBM 1620 
during the last two summers). 

A DIARY 

The following diary edited by the author, represents an 
unusually readable account of one instructor's experience in 
this field. Its function in a long range solution to the per­
sonnel problem should be apparent from the ~ccomplish­
ments of this tidy group of 11, 12 and 13-year-old embar­
rassments to the population of mature computerites. 

applicable today 

FOR 
TOMORROW'S 
PROGRAMMERS 
by FRED GRUEN BERGER, The Rand Corp., 
Santa Monica, Calif. 

O 
June 18. Class began, and time was spent on 

. . mech~nical chores of seat assignment, issuance bf 
machme manuals and flow chait templates, etc., 

imd the filling out of the numerous forms that schools use 
these days. Much of this nuisance was handled by the 
(accredited) teacher, Mrs. MarjoiieMims, assigned by 
the school to the class. We had agreed in advance, how­
ever, that she would participate in the class as one of the 
children - take the tests, go to the blackboard, etc. A 
student number was assigned to each student, for various 
purposes. 

Two rooms were used this summer; one for classroom 
and lecture; the other for laboratory use with the 1620. 
Arrangements had been made for Mrs. Dorothy Parkin 
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to .supervise the lab room while I conducted the lectures. 
This phYSical setup proved to be beneficial; in fact, the 
effectiveness of the teaching seemed, to be up 50% over 
the summer of 1961, when only one room was used with 
one instructor. . 

The course began with a short lecture on the history 
of automatic computing, plus demonstrations of a hand­
ctank Ohdner-type machine and a modern, electric desk 
calculator. . 

The first two-hour session ended with a demonstratIon 
of the computer. We had stored in the machine a set of 
rules for the students to· observe, and the computer had 
been programmed to type out these rules - a personal 
copy for each student. They are: 
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1. IF YOU DON'T KNOW WHAT YOU ARE DOING, 
DON'T DO IT, 

2. ONLY ONE PAIR OF HANDS ON' THE MA~ 
CHINE AT ANY ONE TIME, 

3. STAY OUT OF THE INSIDE OF THE MA" 
CHINE , , . TRY NOT TO KICK IT, STEP ON 
ITS CABLES, ETC. 

4. WE EXPECT TO HAVE A CERTAIN AMOUNT 
OF FUN WITH THE COMPUTER, BUT IT IS 
NOT A TOY - DON'T TREAT IT LIKE ONE. 

5. THINK BEFORE YOU PANIC. 
6. PUSH NO BUTTONS UNLESS YOU KNOW 

WHAT WILL HAPPEN WHEN YOU DO. 

June 19. Explanation of the sequencing scheme of the 
computer and the format of an instruction. (Note: through­
out most of the course, we operated as though the 1620' 
were the only computer in the world. There seemed little 
point in confusing the class with details of other ma­
chines. Of course, questions that arose about other and 
bigger machines were answered as fully as possible. For 
example, the question was asked later, "Would these 
codes operate on the 7090?") 

Coding sheets were handed out and explained. A 
routine was developed at the board to develop and type 
successive powers of 2 (this takes 4 instructions) and 
the routine was run on the machine. The entire loading 
process was carefully explained for the first time ( this 
was to be repeated many times as we went along), and 
the students observed both single cycle sequencing and 
full speed operation. The routine (opera~ing on 12-digit 
numbers) was allowed to run until the machine halted on 
overflow (on the 40th power). They were asked to ob-

'serve only that the computer stopped by itself and that 
a light labelled "overflow" came on. 

June 20. The students began to ask questions in class. 
The pattern here is fairly normal;' it takes several sessions 
with any class to get them warmed up enough (or con­
fused enough) to ask questions. This particular group 
probably got there sooner than most. 

Another powers-of-2 routine was developed at the board 
and the students were given their first independent task. 
Each student was given a unique location and told, to 
rewrite this routine at his own location. At this stage, 
it is far from a trivial problem. 

The process by which the 1620 does its artihmetic 
(table lookup) was explained. Normally, this topic would 
have been deferred until later. However, at the start of 
yesterday's use of the machine it was found that storage 
had been cleared just prior to use and the arithmetic 
tables were not in storage. Several students wanted an 
explanation of what had happened. 

Simple flowcharting was explained and work proceeded 
in class on a new problem: calculation of a table of 
squares by multiplication. The flowchart was developed 
at the lJoard by the instructor, and the students worked 
out the code, with plenty of help. At this point.in a course, 
nearly everything is confusing; the students simply follow 
directions more or less on faith. A few of them express 
in various ways the thought, "This makes fair sense when 
you do it, but I'll never be able to do it by myself." Like 
all students at this point, they need lots of encouragement, 
along the line of "stick with it - it gets, clearer as you 
go along." 

June 21. This was the fourth day, and we began taking 
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the students into the lab (in groups of two to four) with 
those routines they had relocated. Mrs. Parkin showed 
them the loading process again, and then one student in 
each group loaded and executed his code. 

Several students raised the question "Is it all right 
if we take coding sheets home and work out our own 
routines?" This is a bit of a problem. What teacher 
would ever want to discourage such enthusiasm? Never­
theless, they had to be warned that they weren't quite 
ready for this and that the results would be messy. They 
also had to be warned not to try to work past 10 p.m. 
We had trouble last year on that. 

In lecture, the action of core storage was explained, 
and the students examined two core planes - one of the 
1953 vintage, and a modern one. They seemed delighted 
to hear that beadstringing is one of our major industries 
today. (It seems fair to state that we string more beads 
in one day now than all the American Indians ever did 
in a year.) , 

The movie "How a Digital Computer Works" was 
shown. 

Since they would write their first quiz tomorrow, there 
was a short discussion on the reasons for testing (feed­
back to the student; feedback to the instructor; some 
learning while testing; and ranking of the students) and· 
a set of simple rules for taking a test: 

1. Do the easy ones first. 
2. Write in English, and label all answers. 
3. Something is better than nothing. 
4. If you don't know how to do a hard problem, do an 

easy problem just like it first, and then generalize. 

June 22. A flowchart and code was developed by the 
instructor and class working together, to calculate and 
type a table of squares. The process now, though, was 
addition - building up the squares by working from the 
constant second differences. Besides showing that there's 
more than one way to skin a cat, this shows that a little 
thinking can save a lot of coding effort and perhaps a 
great deal of machine time (though at this point, they're 
not much concerned with saving time on a machine that 
strikes them as blinding fast and which, moreover, seems 
to have unlimited availability). 

Interesting new questions were popping up. The most 
intriguing were of the type: "Why did they design the 
machine this way? Wouldn't it have been simple, (and 
more logical) to do it this way?" Others were along the 
lines of "But how are we ever going to think up our own 
flowcharts?" 

During the lecture part of class, several new groups 
were running their first code on the machine. We have 
found that this doubling up on their time seems to cost 
very little. Since the lecture material doesn't rush too 
fast, the ten minutes or so that it takes them is easily 
caught up, especially with help from their clasmates. It 
must 'be kept in mind that these students are brilliant; 
generally, one tells them each new thing just once. 

This being Friday, we had our first quiz. Some of the 
quiz questions, and comments on them, follow. 

1. How long would it take our machine to multiply a 
16-digit number by a 4-digit number? (A mechanical 
question, but these students had had little practice in 
plugging numbers into formulas.) 

2. For the problem we ran together on the machine, 
what terminated the calculation? (Had they picked up 
the concept of overflow yet? About half of them had. This 
is the type of question that provides feedback to the 
instructor. ) 

3. What action does the machine take when the IN­
SERT key is depressed? (And here is feedback to the 
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. student. T~ey had all seen it demonstrated and explained 
at least tWIce, but now they had to face up to explaining 
it back in words.) 

4. When you go to the computer, what mav you as-
sume is in storage?· -

5. Explain the difference between first level and zero 
level addressing, using examples. (Three of the brightest 
students were able to answer correctly. Obviously, much 
reteaching and review were called for.) 

6. The attached routine will generate and type a series 
of numbers, beginning with 000003 and 000006. What 
are the next three numbers to be typed? (Many guessed 
9, 12, and 15: which is at least better than not guessing. 
The code bUIlt up a second degree function from dif­
ferences. Several did the proper decoding, to arrive at 
6, 10, and 15 as correct results. And at least two caught 
on to the differencing scheme and produced the correct 
answers without walking through the code five times.) 

. June 25. ~he quiz sheets were returned and all ques­
tIons were dIscussed. The students were cautioned that 
any or all of the questions might appear again on the 
next quiz; this provides some motivation for them to 
make sure they knew what they did wrong (and how 
to do it right next time). 

Mrs. Parkin had written a neat routine called Auto­
grade to handle the bookkeeping chores of the class 

QUIZ #2 
June 29, 1962 

X(BAR) == 0091.50 
SIGMA == 0029.38 
X(BAR) == 0166.23 
SIGMA == 0041.16 

STUDENT THIS GRADE TOTAL GRADE 
01 061 0117 
02 063 0106 
03 165 0290· 
04 058 0148 
05 073 0143 
06 073 0144 
07 078 0145 
08 072 0148 
09 110 0210 
10 135 0231 
11 002 0002 
12 107 ,0166 
13 113 0178 
14 070 0155 
15 085 0183 
16 071 0148 
17 095 0168 
18 153 0215 
19 095 0198 
20 078 0126 

.' 
21 068 0138 
22 083 0136 
23 106 0164 
24 046 0105 
25 125 0193 
26 105 0178 
27 [091 ] 0189 

Figure 1. Autograde 
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records. (A sample printout is shown in Figure 1, for the 
results of the second quiz.) Autograde computes the mean 
and standard derivation of a set of grades; updates the 
totals to date; and computes the mean and standard de­
viation of the grades-to-date. 

June 26. The l class was in urgent need of more prac­
tice in analysis, Howcharting, coding, debugging, and 
testing. We took a simple minded method of square 
rooting and carried through to the machine the calculation 
of a table. of 12-digit square roots of the integers from 2 
through 100. 

Thus, the day was essentially a pause for breath, since 
no new concepts were covered. The pause was badly 
needed. 

Early in the class period, the last two groups met with 
Mrs. Parkin to put their short codes on the machine. 
One of the boys had a clear bug in his code; he had 
instructions which referred to data and had made no 
provision to enter that data into storage. Mrs. Parkin 
thought it would teach him a good lesson to go on the 
machine and have it hang upon the reference to the 
(missing) data. Unfortunately, it wasn't missing. The 
previous group had carefully left the proper number in 
storage for him at that exact address. Who learned what? 

After class one of the boys stayed over (through his 
lunch hour) to try a code he'd written at home. Not an 
earth-shaking code (calculate a~d type the first ten 
powers of any integer less than 20), but it was the first 
student-generated code. to go on the machine. After a 
few small bugs were deduced out, the code Hew. This 
student had missed the first two days, due to illness. We 
were impressed. 

June 27. It was time to move on to new ideas. At the 
start of class we showed them a film on looping. In the 
film the classic case is demonstrated on the 1620; namely, 
a loop to sum 100 numbers. At the end of the film it was 
mentioned that the 100 (consecutive) numbers had been 
generated in storage by another loop. 
, That other loop was selected - on the spur of the 
moment - as the one to have the class code together. 
(They told me back in my education courses to plan my 
lessons. I should have listened.) The whole thing was 
messy and badly presented. . 

June 28. No attempt was made to dwell on yesterday's 
debacle. Instead, we started fresh, working on a loop to 
generate, in 1000 consecutive positions of storage, the 
character 6. Immediately after this was completed (and 
run on the machine), the class was assigned the job of 
writing a loop to create 7000 -zeros in a given area of 
storage. Each of them had an independent location for 
his code, and drew his own Howchart. By the close of the 
hour, there were 6 perfect codes (the first of which was· 
run on the computer) and at least 14 more that were 
nearly perfect. 

It was suggested to one boy that he go further and 
write instructions to prove out his loop. He was given 
one hint: that the 1620 has a zero-test mechanism built-in. 

// .. --....." 1/ 
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He reasoned correctly that the '7000 zeros could b~ made I) 
into a field; that a zero could be added to that field, and 
that the result could then be tested in one instruction. 
His resulting code Hew properly. 

June 29. We reviewed the reasons for and advantages 
of looping. Yesterday's loop (clearing 7000 positions to 
zero) convinced them that looping is necessary; there 
just isn't any straight-line way to do it. 

We coded together (after analysis and Rowcharting) 
loops to type without leading zeros a number that begins 
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with an unknown number of leading zeros (a common 
need on the 1620). For one loop, we assumed knowledge 
onJy of the left-hand (i.e., flagged) end of the number 
to be typed; in the second case, we assumed knowledge 
only of the address (i.e., the right-han,d end) of the 
number. The second loop uses the first; thus we covered 
the concept of cascaded loops (but not loops within loops 
- th~t comes later). 

Not only are the concepts getting quite sophisticated 
quite rapiqly, but we are at the same time quietly ac­
qlJiri!1g our own private library of building-block routines. 

Class ended with the second quiz. Included was a 
problem similar to on~ on last week's quiz: here's a coele 
- what does it produce? In this case, the 7-instruction 
routine developed the Fibonacci series. (2, 3, 5, 8, 13, 
21, ... ). About half the class managed to figure it out; 
one had named the series (they're not raising kids the w~y 
they used to);' . 

. In a second problem, they wer~ given a coqe that had 
been previously developed in class (table of. squares by 
multiplication), and told to find arid correct the nine 
bugs that had be~n inserted. (Due to a typing error in 
preparing the quiz sheets, several of them found ten 
bugs-wouldn't you kno'w?) This problem seemed to be 
an all-or-nothing proposition. Either they saw the point 
and did a fi!1e job or they missed it completely; It's a 
fine go-:-no'"go gage, but a poor way to rank them. We'll 
think of a better one for next week. 

July 2. We had covered two of the basic building 
blocks: straight line coding and looping. It was time to 
turn to subroutining. 

First we reviewed looping once more, by flowcharting 
and coding a loop to double the contents of each of 200 
consecutive fields in storage. The code for this loop was 
then turned into a cl9sed subroutine, and the mechanics 
of producing a linkage was explained. ' 

This the class didn't appreciate at all, and with good 
reason: the situation was too artificiql. It would have 
been far better to use the classic case (square root). 
Next time. . 

The parts of tpe mechanism were explained and given 
names (i.e., "linkage," "create the escape," and "the 
escape"). The whole. thing w~s gone over several times, 
to try to drive it in. ("We store our current location and 
branch to the subroutine. The first thing we do there is 
create the exit address by adding, and then transmit that 
address to the exit instruction down here at the end. 
Notice that we need to store the informatioilonly for the 
length of time it takes to transfer cQntrol to the sub­
routine, etc., ~tc.") 

July 3. After a review of the concept of subroutining, 
the class was divided into folir groups, to work out in 
each group one of the following subroutines: . ' 

( 1) Create the 200 consecutive n.umbers from 43 
through 242 as 5-digit fields in. storage~ from address 
19004 through 19999.. \ 

( 2) Increase each of the 200 numbers (addressed at 
19004,19009,19014, ... ,19999) by one. 

( 3) Reverse, in storage, the 200 nurnb~rs (i.e., the 
number addressed at 19019 should be moved to address 
19984 and vic~ versa, for all 100 pairs ). 

( 4) Sum the cubes of the 200 numbers and type the 
sum. .J • 

It was important to get across the idea that eac1;t sub­
routine except the first had to operate Oli whatever' num­
bers were stored (previous classes got confused by the 
parti~ular numbers generated by ~ubroutine number one). 

All groups were warned to give serious attention to 
the problem of testing out their wqrk. They were told 
that it is not good form to rely on typing out the results 
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and testing by eyeball. 
The third and fourth subroutines are the most difficult, 

and the instructors spent most time helping those grollpS. 
Tpe group involved with subroutine three got particularly 
jammed up on how to test out of the loop (since they 

. had never seen it done, it never occurred to them to 
count their way out; they were determined to' address 
test out, and, what is the address of the right-hand 
member of that last pair to be reversed?) 

The larger groups tended to more talk than thinking 
or action. Before the close of the hour, the first two 
subroutines h<!-d been checked out on the machine. With 
a few hints, they had discovered that a good method of 
testing was to add the results (using another loop) and 
predict the sum by means of the formula for a progression. 

All this activity seemed worthwhile. New ideas popped 
up at a rapid clip (e.g., "Why' not build a safety factor in 
your loop test by going out when address A is greater 
than or equal to the limit, rather than siIl).ply equal to?"), 
in an atmosphere highly receptive to such ideas. 

There is still great' confusion as to the difference be­
tween an address and the contents at that address. This 
is not u'ews to anyone who has taught 'computing. 

July 5. During class lecture, three of the students were 
finishing debugging and testing of the last subroutine. They 
came back to class with wide. grins, and the proud an­
nouncement, "The computer is broken! We have machine 
trouble!" They had to be told that (a) it was highly 
unlikely, and (b) they had just joined a very large club. 
As it turned out later, it was programmer trouble. 

The film "Piercing the Unknown" was shown. This is 
an old IBM sales film, extolling the glories of the (then) 
new 701. It is now a splendid film to show beginners, 
since it shows many aspects of the computing world from 
1940 to 1953. The pitch on the 701 need not be taken 
too seriously; indeed, a class can feel quite superior to 
the technology of that day (for example, the film shows 
CRT storage as the latest development). 

We assumed that by now the concept of subroutining 
was familiar enough to be comfortable. They can ap­
preciate one use: avoiding rewriting instructions over and 
over. The second big use (fr~edo~ to segment a big 
problem) is clear as an abstract idea, but they. wouldn't 
think of using it yet .. They were now introduced to a 
third use: the subroutine library. Brief mention was made 
of a subroutine on file which 'suppressestyping of leading 
zeros in large pumbers. Several of the students found this 
a great idea. to save work. Most of them shruggeq - who 
needs it? Like anyone else, they have to be motivated. 

July 6. A loop (to compute the sum of products of 100 
pairs of numbers) was flowcharted and coded at the 
board in machine language. Slowly, the code was changed 
to show the advantages of symbolic locations, symbolic 
addresses, relative addresses, and mnemonic op-codes, to 
lead gently into assembly language. 

There were many questions this day on review matters: 
linkages, flowcharts, loops, etc. Incidentally, in all three 
years of teaching gifted seventh graders, I have never 
had a foolish questi9n in class; I cannot make the same 
statement about my college classes. 

We had our third quiz today. An interesting poipt came 
up. The students were following the sensible rule "Do 
the easy ones first," and were nearly all avoiding question 
4 ("How long does the 1620 take to cube one 6-digit 
number?") Eventually I found that the trouble was the 
word "cube," which was foreign to them. I got their 
attention, explained the problem better, and let them go 
back to writing the quiz. Later, I found that this procedure 
itself caused confusion; the interruption upset severa~ per­
sons.' I've been doing this for years; is it wro!1g? Ob-
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viously, one should word quiz questions properly, but 
what· should one do in this situation? 

Question 1 on the quiz was "When do we address in­
formation at its righ~ end?" for which the correct answer 
wou~d be "In all cases except for input and output com­
marids, locations, and the transmit record command." One 
boy wrote "In all cases except the exceptions," and I 
guess he's right .. 

We tried a new stunt on thIs quiz. We've had coding 
probl~ms of the form "Here's a correct code; what does 
it do?" and "Here's a code with at least nine bugs; you 
find them and correct them." This time we gave them a 
correct code (one we'd done in. class) and told them to 
insert four good bugs. As one :J]1ight guess, the responses 
covered a wide rarige. At one extreme, a typical reply 
was "change this 5 to a 9 (picking any digit in the code) 
and the routine will hang up." The petter students 
thought up clever, real and subtle bugs to make the loop 
endless: 

July 9, 10, 11. I had to leave town for two days. 
George Armerding, of RAND, took over .the class on 
Monday and Tuesday aIiq showed them the elements of 
FORTRAN. They wound up by writing a FORTRAN 
routine to do jobs (1) and (4) of July 3. On July 11 we 
took the class to RAND to see their i'outine compiled and 
executed on the 7090. . 

This was all a pleasant interlude to the tedious business 
of learnilig the fundal1!entals of computing. Perhaps it 
was too rushed,. but the students were not much im­
pres~ed. In fact, operation of the 7090 under a monitor 
system intrigued" them far more than the use of 
FORTRAN. 

July 12. We started class by examining in detail the 
subroutine in our l~brary that suppresses printing of 
leading zeros in large numbers. This is a very neat and 
tight routine, written by Tom Parkin. Besides practice 
in decoding, I wanted them to appreciate how the work 
of.othel's can be used easily in computing, as well as the 

. idea that the instructions didn't come to' Mr. Parkin out 
of the blue - he had to work hard to get .it all packed so 
neatly. The points seemed to go over welL 

We started work on another library subroutine - a 
nindomnumber generator. Here I got a big surprise; 
these kids. were quite at home with modular arithrri~tic 
as a result of their SMSG (School Mathematics Study 
Group) course the preceding semester. Well, good for 
SMSG! 

We tried another looping exercise in class. The prob­
lem . was differeI).t from preceding ones (of a set of 2-
digit numbers; count how many exceed 50 and how many 
are less than or equal to 50; the number of numbers is 
unknown, but the set ends with a record mark). One 
might be led to believe that they understand how to 
flowchart a simple problem. One might be wrong. 

July 13. At the start of. class, we discussed programmed 
switches -:- flip-flops, and slam-the-door switches in partic­
ular. Then we went on to dtop-dead halts: 

LOCATION OP 
A HALT 

A + 12 BRANCH TO A. 
These tricks of the trade made a big hit. So I tried' the 
world's shortest loop: 

A BRANCH TO A, 
but in machine language form: 

17856 49 17856. 

*Manuscript copies of a text, "Introduction to Electronic Digital Com­
puting" were furnished. 
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lThis got a laugh from mo~t of them; I told them that not 
many people .iIi the world find a string of 12 decimal 
digits very funny. And they thought that was a riot! 

'. For class drill, we took a simple flowchart out of the 
book: * 

1 SetA =B = 1 
AddBtoA, 
Carriage return; 
Type A. 

Add A to B, 
Carriage return; 
Type B. 

and embellished it to fit our machine. To enable us to 
type ma~y terms of the Fibonacci series, A and B had 
to be set up as 200-digit numbers. (We had a library 
routine that creates long strings of zeros on demand.) 
Further, the two typing commands had to call on the 
subroutine that suppresses leading zeros. What appears 
extremely simple in the flowchart develops into a 20-
instruction code. 

This sort" of exercise builds up steam at a high rate of 
speed. Without anything being said, the class exercise 
soon develops into a race: the first code that passes inspec­
tion will be put on the machine. The students who charge 
off without thinking never get there. 

Even such a simple exercise can drive home many 
lessons and tricks. The impetuous students, for example, 
go to all the work .of cre~ting the fields A and . B in 
identical fashion. The slower, . more thoughtful student 
creat~s field A and then moves it with one instruction 
to B. A clear case of slow and steady wins the race. Or, 
brains over brawn does it every time. 

We are starting to get ready for our open house on 
July 25th, for which each child was expected to write 
a,n independent routine. (The weaker students will simply 
paraphrase a problem done in class. The better stlJdents 
will work in teams and perhaps do several problems. The 
top students will ask for some problem that will make 
their parent~ take notice. In fact, the top students want 
to do several problems.) 

July 16. Last Friday's quiz contained 5 problems. Four 
of these were strictly review of mechanics (e.g., "What 
are the five parts of a loop?") . 

The fifth problem was this: "We have 300 3-digit 
numbers in storage, addressed at 10003, 10006, 10009, 
. , . ; 10900. We wish to write a loop to find the sum of 
these numbers. Draw a flowchart." 

This was chaotic. Evidently the class needs lots of 
practice iri prodUcing flowcharts. This seems to be the 
one thing I can't teach at all. All I can do is show them. 
Some of them pick it up rapidly. Some of them, I'm 
afraid, will never get it. But. since a good flowchart is a 
picture of the logical thinking on a problem situation, 
there are no rules. We'll keep trying. 

july 17. The time had come for the stlidents to bear 
down on their ip.dependent problem for open house. We 
spent the first hour getting them org~nized and started 
on their work. Their reaCtion is amazing, particularly in 
contrast to the reaction of a college group to the. same 
assignment. They were teamed up and hard at it within 
ten minutes, and most of them had niade wise choices; 
that is, they had selected problems suitable to their 
ilidividual abilities. Two extremes show up, of course: 
the student who elects to do a problem far beyond his 
capabilities (e.g., verify the Goldbach conjecture for the 
first 5000 even numbers), and the student who chooses 
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a completely trivial problem (e.g., raise 17 to the fifth 
power). One boY' didn't pick a problem at all; he decided 
to wait. Two girls chose to calculate the 2003rd power 
of 2. We started to sell them the idea of picking 4423 
or 3217 as exponents (these powers of 2, less one, are 
the last two known largest primes), or some number big­
ger than had ever been calcula~ed, but they were adamant. 
They had selected' 2003 . and 2003 was the power they 
were going to use. So be it. 

We promised them all plenty of help on their project, 
but only on condition that they make a decent flowchart 
first; 

George Armerding had given them a brief introduction 
to floating point· a week before. Today we brought it up 
aga,in, more seriously; After some discussion and examples, 
we got arouQ.d tomeanirigful examples, such as their age: 

52 10000000 (a few frowns, but no outcry). 
(52 is the power of 10, .plus 50; ~he remaining 8 digits 

represent the fractional mantissa.) 
My age: 

52 82000000 (some snickers, but no objection). 
Their mother's ~ge: . 

52 23000000 (now they begin to object). 
July 18. We took up all the calling sequences for float­

ing. arithmetic, arid coded' ~ simple problem in floating 
point. 
. . The SDC film; "Computer Programming" was shown. 
Class ended with independent work on their open house 
problems. Some' of tpem are deep into coding. It is pain­
ful to watch. 

Juiy 19. I felt they needed some comic relief by now. 
On the blackboard. at the start of the class was this quota­
tion from Hao Wang: "It seems that the machine, when 
cursed for being too slow or too small, may often in 
justification demand in turn that the user dp some more 
thinking." 

Also on the' board were sOme well-known constants in 
floatirig point form: 

. 64 31556925 length of a year 
62 17999300 speed of light 
47 56721447 TV wavelength 
65 25435806 volume (cubic mile) 

. Eventually one of the boys woke up and asked what 
the units were (micro-seconds; furlongs per fortnight; 
miles; and cubic inches). They haven't been labelling an­
swers on their quiz papers, either. 

I wrote on the board the "largest known twin primes:" 
1,000,000,009,649 
1,000,000;009,651 

followed· by a pair of large~ twins: 
1,000,000,010,489 
1,000,000,010,491 

This started some discussion. Could they, maybe, break 
this world's record? Not on the 1620, son, in the time we 
have available. . 

Several.students got on. the machine today to start de­
bugging their own problem. One of. the girls met me at 
the door of the machine room with a look of consternation 
on her face. "It overflowed, on my probleml" That was 
very unkind of the machine. Welcome to the club, Nancy. 

July 20. Open house is getting closer. We now have 
five different sign-up lists going on the blackboarq: 

1. Those needing help with their codes. 
2. Next on the machine. 
3. Next on the machine after lunch today. 
4. Next on the machine after lunch Monday. 
5. Next on the machIne during second period (our 

class is first period, and some of the students are taking 
only one class). 
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One of the girls had chosen to calculate and type the 
first 500 terms of the Fibonacci series. I showed her 
a tab listing ( dated 1950') of the sam~ series, run to 4QO 
terms, that had taken hours to produce on punched card 
equipm~nt. 

We have a new rule: the student getting help (par­
ticularly at the console) will have our undivided attention. 
The Gorollary, of course, is that there should. be no inter-
ruptions and no onlookers. . 

. In listing reasons for using loops, ~me boy wrote, "To 
help increase accuracy." Let us always strive for accuracy. 

July 23. In another problem, the students were given a 
code (a loop) and a description of what it should do. (Our 
brightest student promptly pointed out that the code con­
t~ined a bug.) The problem was to fill in th~ "remarks" 
cohimn for the code. It's an interesting assignment, and 
produced the widest spread of responses. The better stu­
dents have caught on to the use and beauty of symbols: 

Set M = 19004 . . 
c(M) - 8~c(M) . . 

and so on. The middle students treat the wpole thing in 
terms of absolutes. The bottom students don't get the 
point. This is not to belittle those who didn't get the 
point .. It is probable that their mental development is 
just short of that sharp line where ~ymbolisrri and ab­
straction can be absorbed. In a few more weeks it would 
be clear to them, too. 
. After the quiz 1 tried a little. oral ~eview and got a 

surprise. I asked the question, "What are flags used for, 
in the 1620?" and got the correct answers: 

1. To define fields, . . 
2. To signify negative numbers, . 
3. To indicate a carry in the addition tables, 
4. To' mean anything you. want th~m to mean; 

in so many seconds. How did they learn that one so fast? 
Students will never cease to amaze me. 

We took up a simple problem requiring use of floating 
point arithm'e~ic (the Birthdate problem; the flowchart 
was given in the textbook)' and analyzed it. We then 
proceeded to code part of it together. 

Now, I mentioned before that the calling sequences 
for the. floating point subroutines we had available are 
particularly foul. That's all right, though. They might as 
well be exposeq early to canned packages li~e this. They 
wince at. having to use "current location plus 35" (and 
flagged, at that), and ask, somewhat reasonably, why the 
subroutine couldn't take care of that chore. I'm for them. 

Anyway, the Birthdate problem requires only a few 
floating operations. I forced them to code the thing to the 
point where they had sweated through four of these calling 
sequences. (Later we ran off the completed problerp qri 
the machine.) They were then more than ready to hear 
about interpretive routines. 

This illustrates a pattern I try to follow most of the 
time. It goes like this: ' 

1. Yesterday we were in trouble because X was messy 
and hard to use, 

~. But here we have a way out: new tool Y, which was 
created to handle just such a mess. Notice how easy it 
makes the job? 

3. But notice also that now we have new trouble, 
because Y isn't the perfeCt tool either. , 

4. Tune in tomorrow, when we'll explore tool Z. 
So we started to explore the concept of an ~nterpreter, 

which in this case is a' subroutine to control the construc­
tion and execution of all those other subroutine calling 
sequences. The idea went over fairly welL So we ad­
vanced a bit more: while we're at it, why don't we 'ldd 
a few more pseudo-ops to. the system? Perhaps a floating 
compare operation? Or square root? . . 

W e dev~loped the flowchart of a: simple interpreter on 
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the board and coded together the first part of it; that is, 
up to the point at which it is, necessary to code separate 
routines for each pseudo-op to be interpreted., Then I 
coded on the board the complete routine (six instructions) 
for the Roating ADD part of it. The class was then broken 
into teams to produce the corresponding routines for 
SUBTRACT, MULTIPLY, DIVIDE, MOVE, EXIT, and 
SQUARE ROOT. ' 

July 24. Tomorrow is the open house. About eight 
codes are checked out and ready to go. The day was thus 
devoted to independent work and machine checkout for 
those who still needed it, plus work on the interpretive 
routines for those who had time for that. This balances 
nicely: just the ones ~ost capable of attacking the interpre~ 
tive routines' are the ones already checked out on their 
iridependent problems. 

The team working on s'quare root needed special at­
tention, of course. We explored together the mathematical 
recursion in Newton's method and devised a Rowchart 
for it. Eventually, the students working on this routine 
noticed the Implementation of the mathematical recursion 
would require the use of floating operations. Thus, from 
within one routine in the interpretive System, they would 
have to link to the interpreter itself. What do you know! -
recursive subroutines. The first reaction is; "We'll never 
get out of this, loop." We soon discovered; however, that 
there would be in storage {scattered around) a neat device 
called a push-down list (consisting of all the subroutine 
esc~pe instructions) that would guide us properiy and get 
us out of the complex path we were creating. 

During all this discussion, I failed to use big words like 
recursion, and push-down list. As long as you never tell 
'em how difficult it)s, it looks SImple. 

July 25. The last minute panic was on to get ready 
for this evening's open house. Include me in the panic;, I 
thought 'I had arranged for a. serviceman to come and 
check out the machine, just as a precaution. In fact, I'm 
damned sure I arranged for it. But no serviceman showed 
up. (One drifted in at 7:30 in the evening.) 

To decorate the room, we ground out a few thousand 
feet of tape with the names of the students appearing 
every few inches. A committee sprang up to festoon the 
room ,with it. 

Two of the, girls had elected to write a routine to 
verify the Goldbach conjecture for the first few hundred 
even numbers. This one took a lot of help to get checked 
out. \ 

The last codes were debugged anI tested by 4:00 p.m., 
which is shaving it a bit close. ' 

The open house was quite a success. On arrival, each 
student signed up for machine time in turn. When his 
turn came, he took his parents (and brothers and ,sisters 
and uncles and friends) to the machine, loaded his tape, 
and ran his code. There was much eXcItement,since many 
of them were not fully convinced that this whole oper~ 
ation would really work dependably. One incident is 
typical. A boy. waS running a routine to develop a table 
of prime numbers (it had been checked out only hours 
before). ,He sat at the console, fascinated by the long 
string of primes appearing on the typeout. Eventually it 
was suggested' that he get off the machine to make room 
for the next in line. He asked me, "May I run, it for just 
ten more numb~rs?-" His parents were quite impressed; it 
was only recently that he was pleading for just one more 
lollipop. 
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July 26. Every student now has a checked-out routine 
'of his ,own. Suddenly there is a demand for production 
runs. They were receptive now to the idea of an oper­
ator's check she'et. Five of them promptly produced writ­
ten dir~ctions for a,n operator (me) to use ini running 
production. J agreed to, follow their directions, with a 
maximum of ten'minutes of machine time per problem. 

Several of th,e students had run into trouble through 
having to load a: tape bearing many records; We discussed 
ways of making a tape self-loading (bootstrap techniques). 

'We are still working on their Roating point interpreter. 
We discussed the Rowchart (in the book) for solving the 
follOWing problem: . 

Out of a rectangular sheet of tin, squares are to be 
cut out of the corners so that the remainder of the tin' can 
be folded ihto anoperi: box of maximum volume. What 
size should the squares' be? 

By carrying through a few stages of the cut-and-try 
method by ,hand ~t the board (in fixed point adtl}.metic), 
they seemed convinced that Roating point arithmetic had 
a place after all. Moreover, we now had a tool (our own 
interpreter) to make ~he use of Roating arithmetic easy. 

July 27. Last day of this course. 
We first ran off on the' machine the solution of the box 

problem. It wq'llld be nice to be able to report tha~ it was 
run with the 'students' interpreter. However, there was 
riot enough time to debug each routine and tie them all 
together. Each routine contained several mistakes, and 
the net result is messy. So we used an ol~ interpreter that 
I'd written: , ' 

There were some keen lessons to be learned from yes~ 
terday's batch of production runs. For example, here was 
a routine for cube roots, apparently debugged and tested, 
that blew up on, an overRow on the number 125. 

,Why should a routine work perfectly for 124 values and 
'be no good on the 125th? (Ah, haven't we all had these!) 

Then, here' wa~ a tape with the complete instructions 
"Load into 07000." I handed the boy a blank sheet of 
paper in class, and told him that I'd followed his instruc­
tions to the letter. He was crestfallen, until I, then gave 
him the long table his code had produced. He'll never 
make that mistake again., 

The SQUARE ROOT team had done a fine job. I 
described to the whole, class the concept of recursive 
subroutines. They didn't' believe it. ' 

We had some awards to hand out to the top students. 
For one boy who had worked hard on a primes routine, 
we presented a printed table of primes. For two other 
boys, we had large tables of square roots. To one of the 
girls we gave a ,copy of the book Principles' of Program;. 
mingo For the top boy in the class we were able to present 
a year's 'subscription to Datamation .. 

The sixth and final quiz ended the class. A simple prob­
lem was presented; they were to analyze it, Rowchart it, 
and then code it. ThiS was the first time they had been 
required to deal with several phases of a problem solu­
tion at one time. The results seem to indicate that a great 
deal had been learned: 

It would be fatuous to draw extended conclusions fro~ 
the work of this class. They had not worked with assembly 
language, nor had they done any extensive problem analy­
sis; in fact, there is a long list of things for which we wish 
we had' just a little more time. 

Nevertheless, I think they are now trained in the basics. 
That is" they have been taught computers (as opposed, 
say, to answer-getting, or magic languages, or circuit de-

. ',sign; Of systems analysis, or console operation, or numeric 
analysis, or Boolean algebra). In some sense, they" are 
better informed than many of our current college grad­
uates. ' ' • 
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OF ALL 
THE COMPUTERS 

AVAILABLE TODAY 
i~~ ~~250 

WAS CHOSEN AS 
THE CONTROL ELEMENT 

IN THESE 
SYSTEMS: 

Digital-Analog Simulation of Space Vehicle 
Control and Guidance Systems 
Control of Prototype Transit Shipboard Navi­
gation Systems 
Control of Digital System for Recovery of 
Satellite Doppler Data 
Real-Time Tracking and Control of Radar 
Antennas . 

Rapid On-Line Monitoring in Data Acquisition 
System . 

Controlling Receive Operation and 'Sampling 
Receiver Output in Signal Analysis Operation 
Control of Testing, Data Editing and Record­
ing in Navigation Study System 

Automatic Checkout of Space. Vehicles 
Real-Time Satellite tracking, Antenna Control 
and Visual Display 
On-Line Performance Analysis of Steam 
Cycles 
Computer-Controlled Astronomical Telescope 
System 
Control of Nylon Filament Manufacturing 
Process 
Real-Time, On-Line Simulation of Inertial Nav­
igation Systems 
Controlling Data Ac'quisition System for 
Shock-Tube Wind Tunnel 
Controlling Mobile Data Acquisition Facility 

WHY?~ Because with the PB250, custom engineering is eliminated or reduced, cutting costs and time. Because 
the PB250's stored program control permits simple, fast and economical changes in systems operation .. 

Because the PB250 can check and, in some cases, correct itself and other elements of a system in case of faulty 
operation. And because the proved reliability of the PB250 produces trouble-free system operation. (More than 100 
PB250's have been installed.) 

These benefits come with the PB250 for $40,000 purchase price or $1,200 per month lease, making the PB250 as much 
as 26 percent less expensive than any other control computer on the market today. 

For systems operation, the PB250 provides 11 control input and 32 control output lines for sensing, signalling and 
controlling other systems elements. 

Another 18 control input lines are available. An optional high-speed buffer provides two-way communication between 
the PB250 and asynchronous system elements at up to 80,000 words per minute. Memory can be expanded from 
a basic 2,320 words to 15,888. And the PB250 offers microsecond add, subtract, multiply and divide speeds. 

For more information on the PB250 and its value as a systems control element, write today for Data File C12-7 
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Why so many computer users prefer the Control Data 1604/1604-A 
.... and five reasons why it will pay you to know! 

The Control Data 1604/1604-A Computer, demonstrated 
a leader in a competitive and demanding field, continues 
to prove its ability to scientists and engineers as the com­
puter to solve their problems, and to management as the 
computer to help maintain their profit. Here are the rea­
sons why! 

RELIABILITY-An unusual history of "uptime" that sets a 
high standard of performance. 

SERVICES-Programming Assistance • Programmer and· 
Operator Training • Programming Systems Improve­
ment • Installation Check Out • Post Installation Assist­
ance • On-Site Customer Engineering. 

APPLICATIONS-Real-time, on-line data reduction/data 
acquisition, large-scale problem-solving, large-scale data 
processing, biomedical and institutional research, weather 
prediction, oceanography, petroleum reservoir analysis, 
and flight simulation. 
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SOFTWARE-Pert, Cobol*, Codap, Co~op Monitor, Linear 
Programming, Algol*, Fortran 62, Fortran 63.* 

LOW COST-The Control Data 1604/1604-A is available to­
day at an amazingly low cost. With its proven performance, 
programming systems and services, the Control Data 
1604/1604-A offers the most computer for the least 
dollars spent. 

These" are the main reasons why so many computer 
users prefer the Contr"ol Data 1604/1604-A. The names of 
these users are available to you. To learn more about how 
the 1604/1604-A can solve your computing problems now, 
contact the Control Data representative nearest you. 
* A I'ai/able in early 1963 

Offices: Albuquerque • Beverly Hills 
• Birmingham • Boston • Chicago 
• Cleveland· Dallas. Dayton. Denver CONTROL DATA 
• Detroit. Honolulu. Houston· Ithaca 
• Kansas City. Minneapolis. Newark 
• Norfolk. Orlando. Palo Alto CORPORATION 
• Philadelphia • San Francisco 
• SaIl Diego • Washington, D.C. 810034thAVENUESO •• MINNEAPOLlS20,MINN. 
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ORGANIZING for all ages 

A LOCAL PROGRAM 
IN COMPUTING 
EDUCATION 
by GEORGE G. ·HELLER**, National Education Chairman, ACM & AlEE 
Education Chairman, Computing Devices Committee 

D' Last May Datamation presented the report, "A 
Computer Curriculum for the High School" 

. which described a large scale experiment on 
teaching computer science to high school students, con­
ducted under the auspices of the Washington, D. C. Chap­
ter of ACM. Many inquiries have since been received con­
cerning this program. Questions most frequently asked 
were: 

"What can I do in my own community about starting 
a program in education for information processing? 
How do I get started? What resources can I use?" 

The answer to the first question is that there are a. 
great many things one can do, including the showing of 
movies, giving brief talks, setting up a speakers' bureau, 
conducting field trips, arranging library exhibits, organiz­
ing career guidance sessions, volunteering as science fair 
judges, teaching a short or a full term course. There 
are excellent resources available in each of these areas, 
and they are described in detail below. To the q~estion, 
"How do I get started?" here· are the answers: 

mov.ies & their availability 
Would you like to tell a church, club, PTA or a class of 
interested youngsters what information pro~ess.ing is all 
about? To begin, all you need is a 16 mm. sound movie 
projector. 

There are many suitable movies readily available, most 
of which are free of charge, and the one-way mailing 
cost is just a few pennies (at the educational materials 
rate). In fact, many of these movies are no further than 
a telephone. For example, call the local telephone com­
pany business office. They will be pleased to provide a 
print of "Memory Devices," one of the finest movies in the 
field. The local branch offices of computer manufacturers 
will also be pleased to lend many of their films without 
cost. . . 

The movies shown in Figure 1 are those included in the 
"Computer Science Theater" of the 1961 EJCC. This is 
a selected list that offers a good cross section of movies 
available on computer science. These films are entertain­
ing and informative and they will add a light touch to a 
program of this type. Annotated copies of the "Computer 
Science Theater" (CST) and the "Sources of Movies for 
the CST" are available from ACM National Headquarters, 
14 East 69th St., New York City 21. An annotated Audio 

*A One-Day Look af Computing by G. W. Armerding, F. J. Gruenberger, 
S. L. Marks and T. R. Parkin. Communications of the ACM, September 
1962, pp. 486-487. ' 
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Visual Aids catalog listing additional titles and sources 
is available from DPMA, 524 Busse Highway, Park 
Ridge, Illinois. 

addressing a gr"up 
You can talk about computers to math clubs, science clubs. 
scout groups, or any other interested audience. It is not 
recommended that you use a "canned talk," but you can 
prepare your own presentation by obtaining several of 
the inexpensive or free publications listed in Figure 2. 
Several of these booklets also show how to develop the 
visual aids you might like to use. 

At a modest cost you can easily set up a "Resource 
File for Brief Talks About Information Processing." 

speakers bureau 
For schools, clubs and many other organizations, the avail­
ability of a qualified guest speaker is welcome news. 
Make YOllr availability known and encourage others to 
participate. Set up a list of available and qualified 
speakers, their topics, length of talks and other pertinent 
information. In Washington, D. C., such a speaker's bur­
eau was organized by the Joint Board on Science Educa­
tion of the Washington Academy of Sciences. For addi­
tional information, write to: Dr. John K. Taylor, Director 
of Science Projects, Joint Board on Science Education, 
1530 P Street, Washington 5, D. C. 

field trips 
Many loc~l installations are pleased to show off their 
computer (s). If you have direct access to one, so much 
the better. A field trip is to be taken neither lightly nor 
without preparation. An excellent guide on how to con­
duct your field trip was recently published in the ACM 
Communications. \) 

library exhibit~ 
Public libraries are generally eager to have educational 
exhibits. Assist your library in setting up an educational 
exhibit about computers. The local branch offices of com~ 
puter man~facturers will be particularly pleased to supply 
yO)J with display items. One of many useful sets is "Math­
ematics Serving Man," available from IBM as form 

"'*The author has recently been appointed Provisional Education Chair­
!11an of AFIPS. He is employed by IBM Federal Systems Division, Bethesda, 
Md. 
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#520-0937. For your free copy write to: Mrs. E. A. Davis, 
IBM Cf{Q, 590 Madison Avenue, New York City 22. 

career 9,-,idance 
Organizing such sessions may be accomplished by working 
with individual schools, school districts or school systems. 

Figure 
The Computer Science Theater and Sources of Movies 

Many schools have "career days" or "career nights" - an<i 
they will welcome and appreciate your participation. In 
some areas professional societies sponsor "Car~er Days." 
Write to ACM for copies of "Sources of Information on 
Career Opportunities in Mathematics, Programming, and 
Electronic Data Processing Occupations.", ACM distributes 

Electronic COI)1p'uters Improve Management Control* 

Mo~t of these fil!l1s are available free of charge. Those identified 
by an asterisk (*) are rente~ on a fee basis. 
All About Polymorphics' ' 

, University of California 
Public Film Rental Library 
2272 Union Street 
Berkeley 4, California 
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Thomps9n Ramo Wooldridge, Inc. 
8433 Fallbrook Avenue 
Canoga Park, California 

Celestial Mechanics and the Lunar Probe 

A Voice for Mercury 
NASA 

Technical Information Division 
1520 H Street, N.W. 
Washington 25, D.C. 

A Communications Primer 
The Information Machine 
I ntroduction to Feedback 
Mathematical Peep Shows 

Modern Talking Picture Service, Inc. 
10 Rockefeller Plaza 
New York 20, N.Y. 

Computer in the Classroom 
Secondary Schools ,and Computers 

The RAND Corporation 

Figure 2 

1700 Main Street 
Santa Monica, Californici 

Computer Programming 
Programming Languages 
SDC's Automated Teaching Project 

System Development Corporatio,n 
2500 Colorado Avenue 
Santa Monica, California 

Donald in Mathmagic Land* 
Audio Visual Education Center 
University of Michigan 
720 E. Huron Street 
Ann Arbor, Michigan 

Electronic Computers and Applied Mathematics* 
Colburn Film Distributors: inc':' 
P.O. Box 470 
668 ,N. Western Avenue 
Lake Forest, Illinois 

Suggested items for your initial resource file for brief talks about 
information processing. 
Computing Bit by Bit or Digitai Computers Made Easy, 

by A. L. Samuel. 
"The Proceedings of the IRE,'" Vol. 41, No. 10, page 1223, 
October 1953. The rapid progress in, the computer fielq ~akes 
this an old paper in terms of' the numerical information with­
out invalidating the explanation of basic principles. 

Computing Devices, by Donovan Johnson and William 1-\. Glenn. 
Webster Publishing Company, 1961, 1154 Reco Avenue, St. 
Louis, Mo. 55 pages. Part of "Exploring Mathematics on Your 

Own" series. (85¢) 
Digital Computers and Related Mathematics, 

by Frederick H. Young. 
Gin~ and Company, Boston, 1961, 40 pages. Topics include: 
(1) The digital computer-key to a new world; (2) The Algebra 
of sets, logic, and switching circuits; (3) Logical 'design of dig­

ital computers. (80¢) 

Digital Computers: Their History, Operation, and Use, 

by E. M. McCormick. 
Smithsonian Institution, Washington, D.C., 1961. Publication 
4439 from the Smithsonian Report for 1960, pages 281-299. 

Available in local libraries. 

Electronics for Accounting and Business 
Arthur Andersen and Company' 
120 S. LaSalle Street 

Chicago" Illinois 
Introduction to Digital Computers 

To Hare is Human 
Remington Rand UNIVAC 
315 Park Avenue South 
New York 10, N.Y. , 

Learning and Behavior I(The Teaching Machine)* 

Hamilton Film Service 
245 West 55th Street 
New York 19, N.Y. 

Memory Devices 
Your Local Bell Telephone Business Office 

The National 315 EDP System Featuring CRAM 
National Cash Register Company 
Data Processing Systel1]s and Sales 
Dayton 9, Ohio 

The Thinking Machine 
Association Films, Inc. 
561 Hillgrove Avenue 
La Grange, Illinois 

Thinking Machines 
Educational Testing Service 
Horizons of Science 
Pri~ceton, New Jersey 

This is Automation 
G. E. Film Library Service 
3 Penn Center Plaza 
Philadelphi~ 2, Pennsylvania 

The Widest Horizons 
North American Aviation, Inc. 
9150 East Imperial Highway 
Downey, California 1\ 

The Electornic Brain cmd What It Can Do, 
by Saul Gorn and Wallace Manheimer. 

~cience Research Associates, Inc., 1956, 57 West Grand Ave­
nue,Chicago 10, Illinois, 64 pages. (60¢) 

Games That Teac,h the Fundamentals of Computer Operation, 

by Douglas C. Engelbart. 
IRE Transactions on Electronic Co'mputers, March 1961, EC~10, 
No. 1. Pages 31-41. Reprints available from Douglas C. Engel­
bart, Stanford Research Institute, Menlo Pa~k, California; (Free) 

Sets, Sentences and Operations, 
by Donovan A. Johnson and William H. Glenn. 

Webster Publishing Company, 1154 Reco Avenue, St. Louis 26, 
Moo', 1960. 63 pages. Part of "Exploring Mathematics on Your 

Own" series. (85¢) 

Thinking Machines, by irving Adler. 
Signet Science Library Books, '1961, 501 Madison Avenue, New 
Yor~ 22, N.Y. 159 pages. A layman's introduction to logic, 
Boolean algebra, and computers. Paperback edition. (60'¢) 

Yes, No-One, Zero-The Language of Electronic Computers. 
'Prepared for t~achers by Humble Oil and Refining' Company, 
Eastern Esso Region, 60 W: 49th Street, New York 20, N.Y. 

16 pages. (Free) 
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these publications h:ee of charge and in quantity. Write 
to the Superintendent of Documents, Washington 25, D. C. 
for your copy of "Guide to Undergraduate Programs in 
Mathematics" (OE-56008). Price is 25 cents. 

In ~ddition to group' activities, make yourself available 
to indi~idual students seeking career guidance. 

science fairs 
Most communities sponsor science fairs in elementary and 
high schools. Offer your services for judging exhibits that 
fall within range of your competence and offer your assist­
ance to interested students in the preparation of computer 
oriented exhibits. Find means to offer awards for unusual 
accomplishments. For more information, write to Mrs. 
Ethel C. Marden, Chairman, Subcommittee on Science 
Fairs and Special Projects, ACM Education Committee, 
c/o National Bureau of Standards, Washington 25, D.C. 

teaching 
If yoti feel more ambitious, plan a 3-5 hour extracurricular 
session course on computers. For the first hour course cycle, 
plan on. spending 5 to 10 hours in preparation for each 
hour you spend in class. . '. 

Build an exhibit for the school's library announcing the 
. course, and provide a bibliography for the school's librar­
. ian. Lend some books to her for the use of class members 
during the course. Construct visual aids. Confer with the 
school's principal and guidance counselors. 

Let the school pick the students. Consider only those 
who are sincerely interested. A class of twelve is ideal. 
Fifteeen is ample. Twenty is large. More than twenty is to 
be avoided. 

Select your own topics. Discuss only subjects you know 
well. Invite some of your colleagues to discuss their spe­
cialties. Guest speakers will enliven your class. Their 

FREE Data Processing 
Opportunifies Bulletin 

Shows the positions you could have in 
the field of Data Processing. 

Cadillac Associates,. the nation's largest executive 
and pro{essional placement service, represents the 
majority of the nation's top companies in Data 
Processing. Their best jobs, 'at salaries from $6,000 
to $75,000 appear in our monthly Data Processing 
Opportunities Bulletin. 

Both the Bulletin and our completely confidential 
placement service are available to you absolutely 
free of charge. Client companies pay our fees. 

For your free Bulletin without any oblIgation, 
circle Subscriber Service Card No. 84. Please use 
home address only. 

LON D. BARTON 
President 

Cadillac 
Associates, Inc. * 

29 E. Madison Bldg. 
Chicago 2, Illinois 

FI 6-9490 

• Where More Executives Find Their Positions 
Than Anywhere Else in the World 

In Los Angeles- Lon Barton Associates 3275 Wilshire Blvd. 

CIRCLE 84 ON READER CARD 
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participation may also interest other professionals in your 
local educational program. What about the syllabus? This 
depends on your personal preferences. Do not attempt to 
teach anything you do not know well. It can be disastrous! 
And the topics you do know well will be easy to teach. 

a full term 
You will want to d~ this only after you have done most 
of the preceding activities. A full term course (12-15 
weeks) is very time consuming and requires a great deal 
of preparation. Careful selection of the students is cru­
cial to your success. You must be firm from the beginning; 
assign, correct and return homework regularly. Tolerate 
no unexcused absences. On the other hand, make the 
course so interesting that no one would want to stay away. 
Use movies extensively. 

For details of what to teach consult "A Computer Cur­
riculum for the High School" in the May, 1962 issue of 
Datamation, or. write for your copy of "Business Data 
Processing - A Suggested 2-year Post High School Cur­
riculum" to the U. S. Office of. Education, Division of 
Vocational Education, Washington, D. C. 

If you plan on using a computer during the course, 
be sure to obtain ample assistance. A debugging session 
with more than two students per instructor is virtually 
useless. Individual attention is the key factor. 

These are only a few suggestions on organizing your 
local program in education for information processing. 
They represent the composite experience of the Education 
Committee of the Washington, D. C. Chapter of ACM 
during the last two and one half years. If you follow these 
suggestions and still have problems in conducting a pro­
gram, or if you have suggestions that may help others, 
write to the ACM Education Committee at 14 East 69th 
Street, New York City 21. • 

COMPUTER 
PERSONNEL 
WASHINGTON,D.C. AREA POSITIONS 

ARE NOW BEING FILLED THROUGH OUR 
SPECIALIZED PLACEMENT SERVICE 

positions also available in other preferred locations 

PROGR,AMMING 
Applied 
Scientific 
Administrative 

COMPUTER DESIGN 

ADVANCED TECHNIQUES 
Compilers 
Languages 
Processors 

TOTAL SYSTEMS 

$7,000 - $20,000 
the above postiions require B.S., B.A.; M.S. or Ph.D. 

ALL EXPENSES AND FEES PAID BY EMPLOYER 
all inquiries treated confidentially 

write or forward resume to 

MR. J. M. BROWN, DIRECTOR 

SYSTEMAT 
division of National Personnel Center 

IIServing the E.D.P. Industryll 
2446 Reedie Drive, Silver Spring, Md. 

.Area Code 301 949-4232 
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Meet the new, 
LINE/PRINTER™ 

-.withjllSt 
. 

one mov~ng 
part in its 

hammer drive! 

LINE/PRINTER and DIscfILE are trademarks of data products corporation 

Lowest cost/highest reliability; that's 
the essence of the new, medium-speed 
LINE/PRINTER by data products 
corporation. No need for hammer 
adjustment. Ever. Hammer activaBon 
is electromechanical, utilizing 
petm~nentmagnets and a coil 
(in the tried-and:'tr~e tradition of the 
dc m~tor), to activate a single moving 
part: the hammer. Further minimizing 
maintenance: no troublesome 
clutches; brakes or mechanical latches . 
in either the hammer or paper 
advance mechanisms. 

More. 30b-lines-per-miilUte rate and 
standard series or parallel interface, 
plus associated seleCtion logic,facilitate 
the dp/p-3300 LINE/PRINTER'S 

application to all medi~m- and 

low-speed digital computer systems 
and permit on-line use with minimal 
buffering. Other features: 10 
characters/inch and 64 character 
types; up to 132 columns in 12-column 
increments; 6 lines/inch spacing; and 
smooth paper feed on forms up to 
19 inches wide. 

C~mplementitig the DIscfILE,TM 

LINE/PRINTER is the second in a unified 
line of technologically advanced data 
iriput/output/storage equipments by 
data products corporation. For detailed 
technical data, write on your letter­
head to: data product~ corporation/ 
Room 101/8535 Warner Drive/ 
Culver City / California/ 
837-4491. 

data products corporation 
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THE PROBLEM: To assure the superiority of U. S. Army tactical combat forces by maximizing the effec­

tiveness of firepower, mobility, communications and logistics. 

THE SOLUTION: Mobile, dispersed computer complexes to gather and display changing tactical infor­

mation at electronic speeds for Command, Control and Support of battlefield operations. 

THE SYSTEMS: The highly advanced FIELDATA family of mobile electronic data handling units to process 

all information used by the Field Army for Command, Control and Support of combat forces. The 

FIELDATA equipment will automatically store, classify, sort, summarize, transmit and display the neces-

, sary information on a continuous basis. 

To simulate actual combat conditions a Computer Test Center, one of the most powerful complexes in 
existence,is in operation at Fort Huachuca. 

Systems design, simulation and field testing of Command Control Information Systems are under the 

direction of the U. S. Army Electronic Proving Ground at Fort Huachuca, Arizona, in accordance with the 

needs of Army user groups. Technical assistance is being provided'by Thompson Ramo Wooldridge Inc., 

, RW Division. 
( 

Major systems in the Proving Ground program are defined to cover the critical information handlini 

functions vital to the Commander and his staff in planning and controlling tactical operations: , 

PERSONNEL AND ADMINISTRATION SYSTEM to aid in efficient utiliza'tion of manpower resources. 

INTELLIGENCE SYSTEM to aid in the rapid assessment of the tactical situation. 

FIRE SUPPORT SYSTEM to achieve effective first round artillery "accuracy and tactical surprise. 

LOGISTICS SYSTEM to aid in efficient management of material resources. 

Major milestones in this long-range evolutionary program have already been passed, with results which 

definitely establish the feasibility of technical concepts involved. 

THE PEOPLE: An elite military-industry team is designing systems to meet realistic tactical requirements. 

RW's project team at Fort Huachuca is staffed by highly qualified specialists working in close support of 

Army technical and user commands. 

IMMEDIATE OPENINGS AT RW, SIERRA VISTA, IN THE MILE·HIGH FOOTHILLS OF BEAUTIFUL COCHISE 

COUNTY, ARIZONA: 

SYSTEMS 
ANALYSTS 

January 1963 

I PRDGRAMMERS 

CIRCLE 77 ON READER CARD 

I TEST 
INDINEERS 

61 



62 

• •• ••• •• •• • • •• •• , .. • ••• • • •• •• • • •••• •• •••• •• • •• •• ••• • • • •• • • • • • • •• •• ••• • ••• • • • •• • •• •• •• • • ••• • • • •• • ••• • •• •• •• • •• ••• • •• •• •• • • ••• • •• • •• •• • •• •• • • •• • • • •• •• • • •• •• • •• ••• •• ••• •• ••• • •• • • • •• •• • ••• •••••• • · .' .... •• • •• • • •• •• • • •• •••• • • • •• •••• •• •• •• •••• • • • • •• • 

A Digitronics' customer asked for a photo-electric tape 

reader that would read a piece of looped, perforated paper 

tape at least 11f2 million times without any change in signal 

output because of tape deterioration. Digitronics filled the order 

-and guaranteed performance. 

Tape. on a Digitronics photo-electric reader is handled just 

that gently and smoothly. 

But that's only part of the story ... self-adjusting brakes 

allow you to interchange tapes without resetting clearances; 

the .reader stops, reliably, before the character following the 

"stop character" at 1000 cps; the photo diodes are self-cleaning 

• • • • • • •• •• • ••••• ••• •• •••• • • •••••• • •••••• • ••••• ••• ••• • •• • • • ••• • • ••••• •• •• • ••• •• • • • •••••• •• •• • • ••• • • • ••• • • •• • ••• •• •• • • • •• •• •• • • • • • • •• •••• • • • •••••• • ••••• • •• • •• • •• •••• • • •••• • • ••••• • ••••• • • ••• •• • • • • .. ' • • • •• •••• • • • • • • ••• •• • • • • • ••• • • • • •• 

because they poke up above the reading head, and the cir­

cuitry is all solid state. 

, To meet any of your perforated tape reading requirements, . 

Digitronics photo-electric uni.ts are designed on the modular 

principle. These readers are capable of accommodating 5 to 8 

level tape interchangeably at 60 to 5000 cps. Tape handlers are 

also available for 5 to 8 level tape up to 1000 cps. 

. ~. For more information write Digitronics Corporation, 

~ Albertson, New York. . 

DIGITRONICS OTOmEl Ie 

Where every bit counts 
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CODASYL REQUESTS 
DETAB-X COMMENTS 
At a recent symposium on decision 
tables, the Systems Group of the 
CODASYL Developm~nt Committee 
asked for reaction from users of 
DET AB-X. The comments will be 
used in determining whether DETAB­
X will be recommended to the 
CODASYL Executive Committee for 
formal adoption as an addition to 
COBOL. 

Elected chairman of the Systems 
Group was Sol Pollack, The RAND 
Corporation, who succeeded L. VV. 
Calkins, U. S. Steel Corp. The 
Group also formulated plans for con­
tinuing its research toward the speci­
fication of a systems-oriented, ma­
chine-independent language. 

ANTI-TRUST CHARGES 
REFUTED B,Y IBM 
IBM has denied the charges made by 
Business Supplies Corp. that it had 
violated anti-trust laws, and has filed 
a coun~er claim asserting injury to the 
tab card industry by improper pric­
ing tactics by Business Supplies in vio­
latiOl) of the Robinson-Patman act. 

The covnter claim asks for an in­
junction prohibiting Business Supplies 
from continuing its present pricing 
tactics and for treble damages in an' 
amount to be fixed bv the court. 

AMERICAN U. SPONSORS 
FIFTH IR INSTITUTE 
The Fifth Institute on Information 
Storage and Retrieval, sponsored by 
the School of Government and Public 
Administi:ation of The American U ni­
versitv will be held at the Interna­
tional" Inn, vVashington, D. C., Feb­
ruary 11-15. Theme of the Institute 
will 'be the handling of technical data. 

The program will include discus­
sions of techniques for documenting, 
arranging, indexing, storing, retriev­
ing and analyzing data in such fields 
as engineering, chemical-biological re­
search, medicine and aerospace. 

Additional information may be ob­
tained from Dr. Lowell H. Hattery, 
Director, Center for Technology a~d 
Administration, The American Univer­
sity, 1901 F St., N.vV., vVashington 
6, D. C. 

UNIVAC TO MARKEl 
MAGNETIC CORES 
The UNIV AC Division of. Sperry 
Rand has announced that it will 
market a variety of magnetic cores, 
and predicted that by June,· produc­
tion will be at the level of 200 million 
cores per year, with at least 10 types 
offered for sale. 

A recently developed 20 mil core, 
with inside diameter of 0.012 inches 
and a thickness of 0.004 inches,' de-

INFORMATICS SPONSORS FIRST DISC FILE SYMPOSIUM 

A Disc File Symposium - the indus­
try's first - will be held on March 6-7 
in Hollywood, Calif. The Symposium 
is being sponsored by Informatics, 
Inc., Culver City, Calif., software and 
system design firm. 

The two-day conference will fea­
ture discussions on recent disc file 
applications, techniques, programming, 
and characteristics. Papers to be pre­
sented will examine scientific, busi­
ness, and on-line applications. 

The speakers' list is scheduled to 
include: "Remote Computer Use and 
Oisc Files" (keynote paper), by Al 
Perlis, Carnegie Tech; "Use of the 
Disc File on STRETCH," by Bengt 
Carlson and Ed V oOl'hees, Los Alamos 
Scientific Lab.; "Disc-Oriented 7094 
System," by Lowel~ McClung, Applied 
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Physics Lab., Johns Hopkins Univ.; 
"Design Criteria for an On-Line N a­
tionwide Order Processing System," 
bv C. DeGabrielle, General Electric, 
PhoeniX; "A Computer System to Min­
imize Expected Turn-Around Time," 
bv vVilliam F. Cervenka, Soconv-Mo­
bh Research Labs.; Paulsboro, N. J. 

According to Informatics president 
Walter Bauer, the Symposium will 
focus on "the new generation of disc 
files just now appearing - files with 
upwards of 20-million-character ca­
pacity, and access times as low as 100 
milliseconds." 

For additional information and reg­
istration, write to Dr. \\Talter F. Bauer, 
Informatics, Inc., 8535 \Varner Drive, 
Culver City, Calif. Registration fee for 
the Symposium is $75. 

signed for use in the coincident-cur­
rent mode of operation, will be in­
cluded in the UNIVAC line. Switching 
time for this core is less than 200 
nanoseconds, and full drive "current 
requirement is 550 milliamperes. 
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B5000 & B270 ORDERED 
FOR BANKING SYSTEM 
The South Carolina National Bank will 
install a B5000 and B270 to handle 
financial data processing and check 
processing for the bank's 250,000 cus­
tomers. Full implementation of a state­
wide data processing program is fore­
cast in hvo years. 

'Delivery of the B270 will begin 
within the ncxt 12 months; the deliv­
ery date f~r the B5000 was not stated. 
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PHILCO 2000-211 
FdR AIR DEFENSE COMMAND 
Philco Corporation has been awarded 
a $3,569,9.57 contract for developing 
data processing equipment for The 
North American Air Defense Com­
mand. The system will include a Philco 
2000 and 2i 1 processor. 

To be installed at NORAD head­
quarters in Colorado Springs, Colo~ 
rado, the system will be used for ex­
perimentation and testing of real-time 
information systems employed for air 
defense command decisions through­
out North America, 
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NASA PLANS 
1107 INSTALLATION 
A UNIVAC 1107 will be installed at 
NASA's Goddard Space Flight Center 
at Greenbelt, Maryland, and will be 
used to process telemetered data from 
satellites. 

The computer will be installed this 
month and is expected to be opera­
tional by February. The svstem will 
be oper~ted 24 ho'urs a da~', six days 
a week. 
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• The first linear programming 
package for use with the Honeywell 
400 has been announced. The pack­
age uses the Simplex Algorithm tech­
nique for mathematical computation 

. and analysis of data, and will be tape­
oriented to permit the handling of a 
large number of variables and con-
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OUR SPECIALTY 
Since 7952, EAI plotting equipment has been applied to a steadily lengthening list of data reduction applica­
tions - from simple, manual point plotting to high-speed magnetic tape input contQur plotting. Again and 
again, the flexibility, speed and extreme accuracies of EAI plotters have dictated their selection over compet­
ing instruments. 0 EAI standard plotters include 7 7"x 77", 30"x30", and 45"x60" boards. Operation can be 
either off-line from punched cards, punched tape and magnetic tape, or on-line with various computers. Output 
modes include point, line, symbol, and contour plotting. Plotting speeds up to 4500 line segments per minute 

. can be provided. Reliability is assured by solid-state circuitry and superior mechanical design. D· You can draw 
upon EAt's wide application and design knowledge by describing your requirements. Write for information, 

detailing your needs, today. 
I, 

EAI ELECTRONIC ASSOCIATES, INC. Long Branch,New Jersey 
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stniints. Programs will be written as 
EASY subroutines. Equipment re­
quired for the LP packages includes: 
400 with 2K memory; four mag .tape 
units; high-speed printer; card reader; 
and multiply/divide option. 
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• Tile California Department of Mo­
tor Vehicles has orderd a Philco 210, 
which will be used for motor vehicle 
registration. When installed this sum­
mer, California will be the first state 
to use large-scale dp equipment for 
auto registration. The system will in­
clude a 210 cpu with a 10 usee, 8K 
memory, seven on-line mag tape units, 
plus two off-line mag tape units, two 
high-speed printers, card reader and 
card punch, and two universal buffer­
controllers. 

• A 7090 is on the air at the Na­
tional Bureau of Standards' Boulder 
Laboratories, Boulder, Colorado. The 
computer is used to prepare monthly 
radio propagation prediction tables 
showing the density of electrons in 
the atmosphere. 

• IBM will build an 84~OOO sq. ft. 
Systems. Laboratory near San Jose, 
Calif. The facility will house activities 
of IBM's Advanced Syst~ms Develop­
Il1ent Division. Completion is sched­
uled for early 1964. 

• Th~ NDRO Evaluation Unit, 
made by UNIVAC, is ~ seif-contained 
unit designed ~o faCilitate the techni­
cal evaluation of the BICORE mag­
netic film memory element. The unit 
includes a special memory plane con­
taining 16 24-bit words, with internal 
circuits provided for 12 8-bit words. 
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• The Union Dime S~wings Bank, 
New York City,. h~s installed a Tele­
file system which is designed to proc­
ess deposit and withdrawals for 160, 
000 accounts. The system, in opera­
tion at the bank's main office and 
connected to branch offices, consists of 
twin solid-state computers, five mag­
netic drum~, four mag tape transp~rts, 
and 31 teller machines: Off-line func­
tions will inclllde mortgage billing, 
statistical and other financial tasks~ 
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• Svlvania has delivered a mass 
mem~ry unit fqr its MOBIDIC in op­
et"ation at the Army's Newport Beach, 
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Why ~e/ficting a scientific 
or engineering cOIIJputer 
without a feasibility study 

can be a costly error 
And the one sure way to find 

the computer that suits you best 
A scientific or engineering computer is a sizeable inv~stment. Selecting one 
calls for a responsible decision. Far from being alike, computers vary in 
efficiency and in ways they can be used. They vary, too, in price-and the 
equipment price tag doesn't always reflect true cost. 
Your selection, then, should be bas~d upon a car~ful study. Concentrate not 
on detail~, but on finding the one computer that wil! best suit your firm's 
particular needs. You may find your answer in the Recomp®·line of solid-state 
computers, as so many companies have. But two important considerations­
total problem-solving time and total cost-best measure a computer's worth. 

Which is the fastest computer? 
The criterion to use is total problem-solving time. On the average, computing 
time represents only about 10% of the time required for complete solutiofl 
of an engineering or scientific problem. Microseconds saved in computing 
mean nothing if hours are lost in programming, which often is 90% of the 
total job. _ 
The Recomp line of small and medium-scale computers save programming 
hours, not just computing microseconds. They are simple to program, easy 
to operate, and have exceptionally large memories. 

Which is the ~heapestcomputer? . 
Scientific problem-solving computers sell from $40,000 and up; rent from 
$1,000 a month, and up. But in comparing price, remember: 1) Cost figures 
should cover the entire workinRsystem needed to accomplish a job. 2) "Man 
hours" saved are an important facet of cost. A company which once got 
2 proposals a year from a top creative scientist increased this to 3 1h with a 
computer (not Recomp). With Recomp, the company now gets 9 proposals 
per man a year. . 
Recomp offers a broad price range. The Recomp III, ideal for small-scale 
needs, can be leased for $1,495 per month, complete. For medium-scale 
needs, Recomp II can be leased beginning at $2,495. A complete lin~ of peri­
pheral equipment is available for both. 

Will special personnel be needed? 
Some computers are so complicated that engineers must spend months in 
learning how to use them. Others require the hiring·of trained programming 
personnel. Both types, therefore, are more expensive than they might appear. 
Worse, the necessity of a programmer doubles the communication time 
betwe'en scientist and machine, thereby off-setting the value cif the computer 
as a quick problem-solving device. . . 

Recomp computers are among the easiest of all to operate and program. 
Engineers with less than eight hours instruction have had no problem using 
them profitably. . . '. 

The one sure way to select a computer 
The computer requirements of your company are unique. Only by conducting 
~ feasibility .:itudy can you b~ sure of which computer s'uits you best. 
Put Recomp side by side with comparable computers, and some solid facts 
will speak for themselves. You'll see why no computer feasibility study is 
complete without Recomp. As a s~udy guide, send today for a copy of "Man-
agement Guideto a Computer Feasibility.Study." . 

RecoIIJP 
Recomp is a product of Autonetics Industrial. Products 

Autonetics is a Division of North American Aviation 

r-------------------------------------------------
I Recomp 

Dept. 51 , 3400 East 70th St., Long Beach, Calif. 

Please send me "Management Guide to a Computer Feasibility Study." 

Name ______________ ~--------------------------------

Position _______________ ~--------------------------

Company ________________ ~-------~------

Address _________ ~------~---------~-----

I City Zone __ State I 

I--------------------~-------------------------- __ J 
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If you're a dafa processi ng specia list .. '. 

YOU SHOULD BE AT COLLINS 
Why? Because Collins is taking an entirely new 
approach - the Microprogramming Technique - to 

computer design. We're using this technique in com­
bining communication functions - message switching, 
priority routing, data transmission and conversion­
with conventional computer data processing applica­
tions. This new Collins concept of what a computer 
cando opens up a whole new field to programmers. 
You'll be able to experiment and explore. You'll have 
the opportunity to actually participate in logical design. 
You'll be looking for new ways to use this computer 
system, new applications in which it can be used new 
product 'development ideas. Talk about ground' floor 
opportunities! We've already sold and are installing 
these systems in airline and railroad communication 
networks. But the surface has just been scratched. If 
you have at least three years of programming experi­
ence, a degree in E.E., Math or Business Administra­
tion, we'd like to talk with you. The listings at right 
tell you what fields are open and where to write. . . 

M icroprogra m mers 
(Logic Designers) 

Applications Programmers 
(Customer's Problems) 

Software Programmers 
(Business & Scientific Problems) 

Diagnostic Programmers 
(Automatic Fault Location) 

Operating Systems 

. CIRCLE 78 ON READER CARD 
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Send your reply, 
marked DepLDr., to: 

E, D, Montano 
Information Science Center 
Collins Radio Company 
Newport Beach, California 

L. R. Nuss 
Collins Radio Company 
Cedar Rapids, Iowa 

C, p, Nelson 
Collins Radio Company 
Dallas, Texas . 
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Calif., experimental electronic com­
mand post. The unit doubles the stor­
age capacity, and provides the com­
bined memories with 16.6 million 
words through a binary to alpha-nu­
meric coding process. The second 
memory was produced by Sylvania 
under a $380,000 contract from Aero­
nutronics div. of Ford Motor Co., a 
prime contractor for development of 
the, command post. . 

• An IBM 1410 with 1310 randorri­
access disc files has been ordered by 
C~mnecticut Blue Cross. When in op­
eration, a two-way data communica­
tion network will link the computer 
center in New Haven with 35 member 

! hospitals. The 1410, to be installed 
, by late 1963, will replace a 650. 

• Lockheed Missiles and Space Co., 
Sunnyvale, Calif., has installed its 
fourth IBM 7090, which wmbe used' 
to develop techniques and simtllate 
Rights for new satellite programs. In 
addition to the 90s, Lockheed Missiles 
operates ten IBM 1401s as I/O for 
the large-scale systems. Some 900 
people support the installation in 
the Computation Center, Information 
Analysis Center, arid Space Vehicle 
Information Systems. 

• Two Bendix G-20 systems were 
installed recently in Japan, while a 
third G-20 is now in operation at the 
University of Naples, Italy. The Japa­
nese installations will be at the Japan 
National Railway Technical Research 
Institute, Tokyo, and the corporate' 
offices of C. Itoh and Co., Tokyo. 

• Informatics, Inc., recently-:formed 
computer software organization in· 
Culver City, Calif., has received con­
tracts for systems design, analysis and 
programming from Astrodata, Inc., 
Data Products Corp., Packard Bell 
Computer, and Data Systems Div. of 
RCA. 

• Data Products Corporation, Cul­
ver City, Calif., has completed a 
$1,400,000 long-term financing pro­
gram for the company and its sub­
sidiary, Informatics, Inc. Ac'cording 
to Erwin Tomash, president of the 
firm, $1 . million in convertible sub­
ordinated debentures had been priv­
ately placed with Continental Capital 
Corp., Greater' Washington Invest-
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ANOTHER CASE HISTORY FROM GKI 

MEMO TO: Us~rs of computer tape 

FROM: General Kinetics Incorporated 

SUB JEC T: Pre-testing tape to ensure 
perfect data recording in 

. Saturn booster test program 

Here is how a tape reliability 
problem is being solved at NASAls 
Marshall Space Flight Cehter, Hunts­
v i·11 e , Alabama: 

PROBLEM: ~o assure 100 per cent re­
liability in digital recording of 
Saturn booster test firing data. 

SOLUTION: Digital magnetic tapes to 
be used in the Saturn test program 
are now pre-tested on GKIls Tape 
PreventLve Maintenance (TPM) system 
to guarantee reliability in the 
data reduction process. Before ev­
ery s'tatic firing, each digital 
tape to be used is cleaned and 
error-tested on GKI equipment. 

The GKI KINESONIC Tape Cleaner and 
Model 7 Tape Tester installed at 
the George C. Marshall Space Flight 
Centerls Computation Division are 
employed routinely to assure digi­
tal tape quality and to repair used 
tapes for reliable re-use. 

Individual units of the GKI system 
are available separately, including 
Tape Testers, KINESONIC Tape Clean­
ers, Programmed Tension Tape Wind­
ers and Bulk Tape Erasers. 

Write or call today. 

GENERAL KINETICS INCORPORATED 
2611 Shir1ington RoadJ Ar1iJ;lgton, Va. 
Phone:(703)671-4500 
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We've Moved Our Western Offices 
to new, larger and in 0 re, efficient 
quarters: 1830 West Olvmpic Blvd., 

Los Angeles 6, California 
F. D. Thompson Publications, Inc. 
publisher$ of 

Datamatio" 
Research/Development Magazine 

Western Electforiic News 
Telephone: ' 38,5-0474 
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BINDERS 
5.95 6~RT~b 

POSTPAiD 

Here is the easy way to protect your back copies of DATAMATION. Each 
of these attractive, durable binders, made of washable, simulated Morocco, 
will accommodate six copies of DATAMATION. The bint:lers are the an­
swer to fast, easily-obtainable reference material. 
Complete coupon at right indicating number of sets desired and amount of 
check enclosed. ' 
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How to tell an elephant from a giraffe (without really trying) 
Once you have written the problem in General Electric's 

TABSOL (Tabul~lr Systems Oriented Language), and fed 

it into a GE-225 computer, you'll get the answer faster 

than you could by looking at the beast. TABSOL converts 

a c.omplex decision logic problem, stated in English, into 

computer language. It eliminates complicated flow 

charts and hand coding, assures inclusion of a" alterna· 

CIRCLE 31 ON READER CARD 

tives, and reveals ambiguities. Best of all, it documents 

the program. TABSOL is just one part of General Elec­

tric's powerful GECOM system-most versatile of all 

computer programming aids. Let General Electric show 

you how TABSOL and GECOM can go to work on your 

problems. Write for Brochure CPB-147 A, General Electric 

Computer Department, Section J 1, Phoenix, Arizona. 

'ftogress Is Ovr Most Imporlant Prot/vcf 

GENERAL. ELECTRIC 
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ments, Inc., and Small Business En­
terprises. Additionally, a $400,000 
short-term note payable to Telex, Inc., 
has been changed to long-term debt 
with designated conversion provisions. 

• A Data Reduction Interpreter 
(DRI) and a Data Reduction Trans­
lator (DART) have been' announced 
by Bonnei' & Moore Associates, Inc., 
Houston, as new programming sys­
tems designed to be used in process 
control applications. Operations moni­
toring and off-normal reporting, plant 
control analysis and exception report~ 
ing, and process plant yield account­
ing and analysis, will be used with this 
software. 
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• A large-scale network simulation 
program has been delivered by Data 
Processing, Inc., Waltham, Mass., to 
Bell Telephone Laboratories. Devel­
oped for use 'with a 7090, the pro­
gram simulates detailed network mod­
els of the telephone system. The 
program is written in two major sec­
tions: the first carries out the network 
simulation, while the second proc­
esses the resulting data and prints out 
the desired information. 

• Control Data Corp. has been 
awarded a $4.5 million contract to 
produce classified electronic· equip­
ment for the U. S. Army Electronic 
Command, Fort Mead, Mar'y.land. 

• General Precision, Inc., has formed 
two new groups: an Information Sys­
tems Group, to be located in Glendale, 
Calif., and a Simulation and Control 
Group, 'Binghamton, N. Y. Addition­
ally, the firm's GPL Division, Pleasant­
ville, N. Y., will become a division of 
the Aerospace Group. The Information 
Systems Group ,comprises GP's Libra­
scope Div., Glendale; Commercial 
Computer Div., Burbank, Calif., and 
a newly-organized Research Center, 
Glendale. W. E. Bratton, Librascope, 
president, was named group president. 

• The Carnegie Corporation has 
awarded a $150,000 grant for "Re­
search on Learning and Thought Proc­
esses" to System Development Corp., 
Santa Monica, Calif. Major project 
goals include the development of im­
proved techniques for predicting the 
behavior of organisms, and the use of 
these techniques to produce machine 
behavior that would be called intel­
ligent if displayed by humans. The 
work will be performed by SDC's Arti­
ficial Intelligence Hesearch Staff, head­
ed by Frank Marzocco. 

70 

make your computer 
punch this tim~ clock! 

EECO's New 

Provides Real Time Data 
To Your Program 

© 

Available for the first time ... a com­
puter time clock which, under your. 
program control, provides real time 
data to the computer storage. 

an elapsed-time basis. Both can be used 
with any IBM computer equipped to 
use 729 Tape Unit'Models II, IV, V, 
VI and the 7330 Tape Unit. 

Two models available: EECO 
DATAcHRoN 790 supplies data on a 24-
hour basis; EECO DATAcHRoN 791 on 

Uses BCD coding referenced to 60 
cps AC power frequency. Interrogation 
time approx.' 10 milliseconds. 

What 

Does For Your Computer System 
• meaSUres machine usage time 
• supplies simple, complete documenta­

tion for reports 

• operates without computer 
modification 

• adds on easily to existing program 

© 

• sends time to computer storage 
• employs same cabling as tape unit 

• provides reference source for real time 
simulation problems 

Electronic Engineering Company Ita 1601 E. Ch~"""' A.e. • S",. A". C.HI",; •• 
EE2-6IR of California • Phone. (714) 547·5501, P.O. Box 58 

Representative in Western Europe and Israel: Electronic Engineering S. A., C. P: 142 Fribourg, Switzerland 
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Engineers 
The Engineering and Research 
Center is responsible for the 
research, development and 
design of all Honeywell com­
puter systems.' As a conse­
quence of this responsibility, 
the Center is engaged in 
numerous programs at the 
frontiers of present-day com­
puter-oriented engineering, as 
well as many ongoing assign­
ments toward the refinement 
of present systems; 

Opportunities exist for: 

MEMORY DEVELOPMENT 
ENGINEERS 
To investigate advanced mem­
ory techniques including thin 
films, large scale partial 
switching linear select core· 
memories and coincident cur­
rent core memories. 

CIRCUIT DESIGNERS 
Several engineers with experi­
ence in transistor or magnetic 
circuit design are sought to 
work on a wide variety of 
linear and switching circuits. 
Linear circuits include wide 
band feedback amplifiers, 
while switching circuits range 
from milliamperes at nano­
second speeds to amperes at 
millisecond sp~eds. . 

MECHANICAL ENGINEERS 
To work on prototype design 
and development of mechan­
ical devices associated with 
our electro-mechanical printer, 
returnable media .and other 
programs_ Emphasis on de­
sign of small mechanical 
componEmts. 

Candidates should address 
their resume to: 

Mn. Richard T. Bueschel 
Personnel Manager 
Engineering and Research Center 
151 Needham Street, Dept. 459 
Newton Highlands, Massachusetts. 

Honeyw-ell 
ELECTRONIC DATA PROCESSING 

Sales 
Representatives 

Our nation-wide expansion has 
created once-in-a-career oppor­
tunities in Boston, Chicago, 
New York, Hartford, St. Louis, 
Detroit, Pittsb·urgh, Cieveland, 
Atlanta, Rochester, Philadel­
phia, Houston and San 
Francisco. 

The three-fold growth of our 
EDP Division, backed by the 
full corporate support of 
Honeywell's 76 years of 
experience in controls, is out­
standing proof of the oppor­
tunities now available for 
qualified ambitious men. 

SALES REPRESENTATIVES 

Will represent us effectively 
at all levels of customer man­
agement and be required to 
make sales presentations, pre­
pare detailed proposals, and 
demonstrate qualities of initia­
tive and leadership. Knowledge 
of business and scientific ap­
plications using computer sys­
tems. and a proven sales 
record in magnetic tape 
systems is required. 

To arrange for a LOCAL INTER­
VIEW in any of the cities list~d 
above; address' your resume, in 
strict confidence to: 

Mr. John O'Sullivan, 
Employment Supervisor 
60 Walnut Street, Dept. 723 
Wellesley Hills 81, Massachusetts' 

Honeyw-ell 
ELECTRONIC DATA PROCESSING 

ScientiFic 
Programmers 
Our tremendous growth • has 
created several key positions 
ih our Scientific Programming 
Department. Required: mathe­
maticians with extensive back­
grounds in numerical analysis, 
including some or all of the 
following: 

linear programming, ma­
trix operations, stati.s­
tics, and differential 
equations. 

The tasks call for mathemati­
cal analysis, programming, 
coding, checking and docu­
menting. A Bachelor's degree 
in mathematics or physics is 
necessary, and Master's 
degree or Ph.D. very desirable. 

The Programming Systems 
Division of Honeywell EDP is 
the first software-based divi­
sion in the computer industry. 
The Division has its own spe­
cially constructed. facility in 
suburban Boston. Honeywell 
EDP is backed by the Honey­
well Corporation's 76 years' 
of technical management 
experience. We have created 
and produced a growing line 
of business and scientific digi­
tal computer systems. that 
include the D-I000, H-290, 
H-400, H-SOO and the H-lS00. 

SOFTWARE DESIGN 
AND IMPLEMENTATION 
Openings also exist in the de­
sign and implementation of 
assembly, utility, monitoring, 
and compiler .systems. 

Address your resume, in stri~t 
confidence, to: 

Mr. John O'Sullivan 
Employment Supervisor 
60 Walnut St., Dept. 722 
Wellesley Hills 81, Massachusetts 

Honeyw-ell 
ELECTRONIC DATA PROCESSING 

Opportunities also exist in other Honeywell divisions. coast to coast. Send resume to H. E. Eckstrom, Minneapolis 
Honeywell, Minneapolis 8, Minnesota. An equal opportunaty employer. 

January 1963 71 



channels in a 

5!" 

versatile 
addressable or sequential 

Multiplexers 
• Sampling rate to 50,000 channels/sec 

features 
• Variable frame length 

• Accuracy ± 0.02% full scale 

• Input levels to ± 10 V 

Texas Instrumehts Multiplexers are all solid state units 

providing accurate, high-speed bipolar operation with low 

dynamic crossfeed, fast settling time, and variable strobe. 

Manual channel select switches facilitate system set-up and 

check-out. Frame length is selectable from front panel. 

Expandable to 160 channels by means of plug-in printed 

circuit cards. Case size 5J4 by 19 by 18 inches for standard 

relay rack mounting. 

TI's high speed 

Model 834 Analog-Digital 

Converter, ideal 

companion instrument to 
the TI Multiplexer. 

High speed; 1.5 fLsec per bit 

Built-in sample and hold 

Accuracy; ± 0.05% full scale 

Automatic zero stabilization 

Ask a TI Application Engineer for further information on 

digital data handling equipment for your specific needs. 

INDU5TftlAL PRODUCTS GROUP TEXAS INSTRUMENTS STRIP CHART RECORDERS 
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TOT EQUIPMENT 

DATA SYSTEMS 

TRANSOUCERS 

I N 'c 0 R P 0 RAT E D 
3609 BUFFALO SPEEDWAY 
P. O. BOX 66027 HOUSTON 6. TEXAS 
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NEWS BRIEFS ••• 

• Co~puters for Industry & Busi­
ness, Inc., NYC, has made available a . 
utility program for a tape 1401 which 
is used to create tape records from 
cards. The records may be blocked or 
unblocked. The major use of the pro­
gram is expected to be in the creation 
of tape records for' program testing .. 

• A Control Data 1604-A and 160-A 
were installed at Oak Ridge National 
Laboratory this month, replacing' the 
facility's ORACLE (Oak Ridge Aut6~ 
matic .Computer and Logical Engine) 
in operation since J953. The 1604 con­
figuration will include 14,606 mag tape 
transports and 1,000 1pm printer. 

• WIZ II, the latest version of GE's 
engineering compiler, is said to be 1.7 
to 2 times more efficient in execution 
time than its predecessor. Compiling 
time remains virtually unchanged. Ac­
cording to GE, WIZ II requires 1K 
fewer words of memory for library 
execution phase than similar com­
pilers. The execution phase. library 
requires 3K words, as compared to 
4K forwiz 1. The new version com­
piles and punches object decks at 
1.6K instructions/minute. 

• . The California Department of M'ot­
or Vehicles will install a Philco.2000-
210 for motor vehicle registration. The 
system will include a 10 msec 210 
processor with 8K words of core mem­
ory and seven mag tape transports. 
Off-line hardware wil include two mag 
tape units, two buffer-controllers, two. 
printers, card reader and punch~ In­
stallation is scheduled for the summer. 

• The Des Moines (Iowa) Inde­
pendent School District plans to use 
a Burroughs B260 to develop computer 
operating personnel' from among the 
city's 5,000 high school' business stu­
dents. Courses will include program­
ming, system development and design, 
and business simulation. Instruction in 
the use of keypunch and tab equipment 
is also planned.' . .. . 

• The Los Angeles Times has in­
augurated an automatic typesetting 
system, centered around an .RCA 301. 
In operation, editorial material is pre­
pared on punched paper tape by the 
reporter; After editing, .a correction 
tape is spliced to the front of the story 
tape and is -input to the 301 at 1K cps .. 
The 301 incorporates all editing 
changes, counts each character and 
the number of spaces in each line so 
that the right-hand margin is justified, 
decides where split words are to be 
divided,andprepares.a final tape used 
as input to Teletypesetter machines. 
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IBM , ® 

Systems and 
Scientific 
Programmers 
& Analysts 
Explore excellent career assignments 
available with IBM's Federal Systems 
Division. Total systems development 
offers you unique opportunities to 
grow with the programming, pro­
fession ... to participate in the de­
velopment of new techniques and pro­
gramming ~pplications. Immediate 
assignments are open with our ad­
vanced systems staffs in: 
Programming analysis 
Simulation programming 
Real t~me operation programming 

These include challenging tasks in: 

Datct Reduction 
Decision programming 
Information·Retrieval 
Logistics Simulation 
Message Switching 
Nu~erical Analysis 
Sound Recognition 
Orbital Prediction 
Problem-Oriented 

La~guage Processors 

These are opportunities for personal 
and professional growth. In addition 
to educational and benefit programs, 
salaries are cOrl:unensurate with abil­
ity and merit. Relocation expenses 
are paid. Locations are in Washing­
ton, D. C., Midwest, and Far West. 

Assignments are available at interme­
diate and senior ievels. Qualifications 
include experience in programming 
large-scale computer systems. 

Write today, outlining your back­
gro~nd, to: 

James H. Burg, Dept. 70}A 
IBM Federal Systems Division 
Bethesda 14, Maryland 

An Equal Opportunity Employer 

CIRCLE 80 ON READER CARD 
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North American Aviation's 

Space and Information Systems Division 
has challenging positiD~S a~ailable in 

SCIENTIFIC PROGRAMMING 
FOR MANNED SPACECRAFT 

Long range space programs tha~ wili extend into the nex~ 

decade have created several openin~s in the Space a!1d 

Information. Systems Divisio~'sScien~ific Pro~rart1ming 
Department. 

PROBLEM AREAS INCLUDE: 

Aerodynamics 

.Combined Analog-Digital 

Control Systems 

Data Reduction 

Flight Dynamics 

Ground Support Equipment 

Guidance and Navigation 

Information Retrieval 

Life Systems 

Math Analysis 

Pedormance 

Propulsion 

Radiation-Shielding 

Real time Simulation 

Reliability 

Structural Dynamics 

Systems. Integration 

Telecomm!Jnications 

Thermodynamics 

Traj~ctories 

These positions require a bachelor degree In engineer­

ing, math, physics, or a related field, and two years 

applicable experience. 

Several positioris are availab!e which require advanced 
degrees in C1Pplied mathematics and numerical analysis. 

To learn more about the opportunities at S&I 0, ,please 

send your resume to M~. E. A~ McKenzie, Employment 
Services, Department 020, Downey, California. 

All qualified applicants will receive consideration for· employment 

without regard to race, creed, color, or national origin. 

SPACE AND INFORMATION ·SYSTEMS DIVISION . . . 

NORTH AME~IC'AN AVIATION 

CIRCLE 79 ON READER CA~D 
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One of 0 se,.ies briefly describing Glfl's reseorc/, in deptl, 

Traffic theory, 
driver decisions, and car performance 

Some problems confronting the individual in.his 
every~ay driving are beginning to be described iIi terms 
of traffic theory by scientists at the General Motors 
Research Laboratories. 

One they have considered, for example, is the driver 
attempting to cross or merge into fast mov~ng traffic. 
Possible ramifications: disturbances in the stability 
of a chain of moving vehicles resulting in rear .. end 
collisions; growth and decay of queues on 
side street~ or entrance ramps. 

The driver's average waiting time has been derived as a 
function of the distribution of gaps in passing traffic 
and the percentage of time he would judge it safe to 
proceed. These parameters are highly sensitive to 
car performance characteristics and the nature of the 
driver. Experimental information, coupled with 
theoretical analysis, has enabled our research group to 
put some quantitative values on this traffic situation. 

A low performance car; for instan~e, could easily wait ten 
,times longer 'on the aver'age for an acceptable gap in 
heavy density traffic than'a standard high performance 
car. Assumption: the driver does not force on .. coming 
drivers to decelerate. 

At General Motors, such fundamental studies are giving 
us an insight into th~ complexities of real traffic 
beha vior. They are essential back"uJ? work to our job of 
providing the most efficient and safe automotive 
travel' possible. 

General Motors Research Laboratories 
Warren, Michigan 
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ENGINEERS • SCIENTISTS 

encyclopedic exposure to the whole world of space· 
h- 1 & _. -I t h 1 is basic to engineering with PAN AM':< at the Atlantic Missile Range. 0 The ve IC e . missl e . ec no ogy reason: engineers and scientists here strive to match the capabilities of each new 

launch vehicle with range test systems of equal or greater accuracy. Our engineers and scientists have pushed the past and 
present instrumentation systems to their operational Iimits- and have gone on to create a whole new range technology. They 
have developed design criteria and are providing technical direction for global tracking and telemetry systems, combining the 
latest techniques from all areas of electronics, optics and infrared. 0 Today, forward looking groups at PAN AM's Guided Mis­
siles Range Division are not only planning for this year's and next year's tests but are considering range requirements five through 
fifteen years ahead - requirements to test manned space vehicles still on the drawing boards or "existing in concept" only. 

OPPORTUNITIES NOW EXIST to join PAN AM at the Cape in developing range systems hemispheric, global and celestial in scope­
and share in the exceptional professional development implicit in these assignments. 

Systems Engineers-EE's: Physicists & Mathematicians capable of assuming complete project responsibility for new range systems. 

Instrumentation Planning Engineers-EE's, Physicists to be responsible for specific global range instrumentation concepts. 

Senior Engineers & Scientists - PhD's in Math, Physics, Celestial Mechanics, Astronomy or Electronics. 

Experience in one or more of these areas: Pulse radar, CW techniques, telemetry, infrared, data handling, 'communications, closed 
. circuit TV, frequency analysis, command control, command guidance, underwater. sound, timing, shipboard instrumentation. 

Why not write us today, describing your interests and qualifications in any .r.:. 
of the areas above. Address Dr. Charles Carroll, Dept.21A, Pan American ~==:::i!l GUIDED MISSILES RANGE DIVISION 
World Airways, Incorporated, P.O. Box 4336, Patrick Air Force Base, Florida. = ,>'i.'; -
':Carrying on Range Planning, Engineering and Operation of Atlantic Missile ";ti' PATRICK AIR FORCE BASE, FLORIDA 
Range for the USAF since 1953. An equal opportunity employer. ....~ 
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{J=O NEW LITERATURE 
lGP 21: An information sheet outlines 
the specifications and characteristics 
of this new gp computer including 
a 4K magnetic. disc memory, an 
access time of 25 milliseconds and 
decimal, alphanumeric' and hexadec­
imal I/O format. GENE~AL PRECI­
SION,. INC., COMMERCIAL COM;. 
PUTER DIV., 101 W. Alameda, 
Burbank, Calif. For copy: 

CIRCLE 130 ON READER CARD 

225 SOFTWARE: Five brochures which 
describe the latest programming pack­
ages for the 225, include GECOM, 
WIZ, ZOOM and TABSOL. Flow­
charts, forms and tables, explaining 
steps to take in solving typical prob­
lems for business, science and engi-

I neering are presented. GENERAL 
ELECTRIC CO., COMPUTER 
DEPT., Phoenix, Ariz~ For copy: 

CIRCLE 131 ON READER CARD 

For full details please write for leaflet 846 

. OPTicAL CHARACTER RECOGNITION: A 
reference guide for evaluation of op­
tical character-recognition devices has 
been published as part of a special 
report which covers the state-of-the­
art of readers and includes information 
on devices under development, in the 
prototype stage, and commercially 
available equipment. THE BUREAU 
OF NATIONAL AFFAIRS, INC., 
1231 24th St., N. W., Washington, 
D.C. For copy: . . 

CIRCLE. 132 ON READER CARD 

4000 COMPUTER SERIES: This illus­
trated brochure contains descriptions, 
uses, features, specifications and aux­
iliary equipment for the 4000 series. 
PHILCO CORP., 3900 Welsh Rd., 
Willow Grove, Pa. For copy: 

CIRCLE 133 ON READER CARD 

DOD/NASA PERT: A w6rkbook used 
for PERT planning, matrix computa­
tion, and squared networks as well as 

MAIN FEATURES: 

slides discussing PERT and the 
DOD/NASA PERT Cost System is 
described in this leaflet.· MANAGE­
MENT PLANNING SYSTEMS CO., 
1122 106th Ave., N. K, Bellevue, 
Wash. For copy: 

CIRCLE 134 ON READER CARD 

PERIQUIP CATALOG: This 75-page 
book contains information on the com­
pany's accessories, card equipment, 
tape comparators, keyboards, key 
punches, readers, reproducers and ver- . 
Hiers. SOROBAN ENGINEERING, 
INC., Box 1717, Melbourne, Fla. For 
copy: 

CIRCLE 135 ()N READER CARD 

PROGRAMMED DATA PROCESSOR~4: 
This six-page pamphlet includes dia­
grams, specificatiqns, uses, examples 
of instructions and available optioris. 
DIGITAL EQUIPMENT CORP., 146 
Main St., Maynard, Mass. For copy: 

CIRCLE 136 ON READER CARD 

READ 
TATION 

* Automatic column identification (does not require use of special cards 
or punching) 

* 400 Cards a minute feed rate. * Fully fielq tested mechanism. 

* Large capacity magazine holds 2000 cards. 

* Logic uses silicon transistors for complete reliability. 

* Automatic stacking of cards into standard size punched card storage tray. 

* Phototransistor outputs temperature compensated. 

* Ready for on line ~omputor use. 

ASSOCIATED AUTO~TION LIJMITED 
AUTOMATION ACCESSORIES DIVISION 
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70 DUDDEN~~ONDON N~W~.10 ENGLAND 

IlII A Member of The Elliott-Automation Group 
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NEW LITERATURE . . . 
NANOSECOND MEMORY: A spe'cifica­
tion sheet gives infonnation on a com­
puter memory system which features 
a complete memory cycle time of 375 
nanoseconds. RCA, SEMICONDUC­
TOR & MATERIALS DIV., SOMER­
VILLE, N. J. For copy: 

CIRCLE 137 ON READER CARD 

SWITCH CORES: Three four-page spec­
ification sheets give information con­
cerning the # 1 0 1-1 0 1 ( small-size) , 
# 141-101 (medium-size), and # 181-
101 (large-size). Mechanical specifica­
tions' . electrical specifications, core 
test specifications, and switch core 
definitions are included. ELECTRON­
IC M~MORIES, INC.,' 9430 Bellanca 
Ave., Los Angeles 45, Calif. For copy: 

CIRCLE 138 ON READER CARD 

MAINTENANCE PROGRAM: This bro­
chure outlines a comprehensive main­
tenance program available to users 
and manufacturers of analog and 
digital computing, instrumentation, 
and data processing systems. TECH­
NISERV CORP., 8921 Supelveda 
Blvd., Los Angeles 45, Calif. For 
copy: 

CIRCLE 139 ON READER CARD 

HIGH SPEED PRI~TER: A four-page cat­
alog describes the uses, operation, 
features and specifications of the 4-
1000, a system with two printing 
speeds of 1000 or 667 lines per min­
ute. ANELEX CORP., 150 Causeway 
St., Boston 14, Mass. For copy: 

CIRCLE 140 ON READER CARD 

MULTI-CHANNEL RECORDING SYSTEM: 
Features, applications, and specifica­
tions for model TR-1510 system are 
presented in this booklet. MAGNA­
SYNC CORP., 5546 Satsuma Ave., 
No. Hollywood, Cailf. For copy: . 

CIRCLE 141 ON READER CARD 

DIGITAL CIRCUIT BOARD MODULES: 
This 48-page catalog includes circuit 
descriptions, electrical and mechanical 
specifica'tions and a price list of the 
company's family of compatible 10 
Mpps, 500 Kpps, and 25 Kpps active 
and logic circuits. ENGINEERED 
ELECTRONICS CO., 1441 E. Chest­
nut Ave., Santa Ana, Calif. For copy: 

CIRCLE 142 ON READER CARD 

DIGITAL SYSTEMS EQUIPMENT: This 
catalog gives information on the com­
pany's silicon and germanium circuit 
modules, analog-to-digital and digital­
to-analog converters, commutators and. 
multiplexers, differential amplifiers \ 

FOR 
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and the PB 250 computer. PACKARD 
BELL COMPUTER, 1905 Armacost 
Ave., Los Angeles 25, Calif. For copy: 

CIRCLE 143 ON READER CARD 

MAG TAPE UNIT: Features, physical 
characteristics and perfonnance speci­
fications of the D-2020 are detailed 
in this illustrated brochure. Block dia­
grams are included. DATAMEC 
CORP., 345 Middlefield Rd., Moun­
tain View, Calif. For copy: 
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ANALOG/DIGITAL BUILDING BLOCKS: 
This bulletin' gives descriptions and 
specifications on the company's AID 
converters, D I A converters, multi­
plexers, sample-and-hold and DC 
amplifiers. SCIENTIFIC DATA SYS­
TEMS, INC., 1649 17th St., Santa 
Monica, Calif. "For copy: 

CIRCLE 145 ON READER CARD 

CIRCUIT MODULES: Mechanical, elec­
trical, logical environmental and re­
liability specifications for these trans­
istor diode logic building blocks are 
given in this technical bulletin. LAB­
ORATORY FOR ELECTRONICS, 
INC., 1079 Commonwealth Ave., 
Boston 15, Mass. For copy: 
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NOW, any IBM Computer using 729 II, IV 
or VI Tape Drives can be equipped with a 
Chrono-Iog Programmable Clock/Calendar Sys· 
tern and operated with an automatic monitor 
routine to reduce lost time between jobs and 
improve accuracy of timekeeping. 

world's mos.t practical egg.,head 
i7()701 

;'7074~ 

Under program control, the date in months and 
days and 24 hour time to the nearest 1/60th 
of a second are read into memory. The Clock/ 
Calendar can be used not only to read date 
and time-of-day but also as a precision timer, 
down to 17 ms. resolution . 

That's us. The fast-growing software outfit that's so well 
versed in esoteric theory we can actually put it to work­
and produce! That's because our 6 key people have 67 
years of practical know-how in modern computers. Led by 
Dr. Walt Bauer, we'd like to help you solve your computer 
systems analysis and programming problems. Or welcome 
you to a rewarding career. Contact: Room 101 /8535 
Warner Drive I Culver City I Californ.ia I Phone 837-0158. 

e • e • informatics inc. 
January 1963 
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Installation is plug-in, requiring no wiring 
changes on the computer. Timing accuracy is 
independent of computer operation. 
For further information, contact: 

CHRONO-LOG CORP. 2583 W. CHESTER PIKE 

ELgin 6-6771 BROOMALL. PENNSYLVANIA 
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Penelope, "" have you k.now there's a 

Com putape type compatible with most of 

the major computers in the field, including the 

IBM 704, 705 "', 7070, 7080,1410, 

the GE 225 and the RCA 301,501. Andeach 

tape type guarantees up to 800 bits per inch 

~ith no dropout in severest applications. 

Computape, are you the compatible type? 

TODA v's COM PUT APE IS BETTER THAN EVER - AND IT HASN'T EVER CHANGED A BIT. 556 or 800 bits per If I 
inch. No dropout. That's a real guarantee of reliability. That's a reel of Computape - product of the first company to manu- •·.· .•. 0 ... ·.······ •• · •• ···.·•·•···•·····.····. 
facture computer and instrumentation tape exclusively, Investigate new Computape today. Better still- immediately. 

COMPUTRON INC. 
122 Calvary Street, Waltham, Ma~sachusetts 

CIRCLE 39 ON READER CARD 
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O· ·NEW 
OC>PRODUCTS 

microcard 
A new miniaturized printing concept 
enables information to be photographi­
cally produced on 3" x 5" cards at 
five percent the original size in a per­
manent and non-erasable form. Micro­
cards can be used as complete infor­
mation systems or in combination 
with other retrieval systems. MICRO­
CARD CORP., 30 E. 42nd St., New 
York, N.Y. For information: 

CIRCLE 200 ON READER CARD 

tape system 
The TM-4l00 series of self-contained 
tape memory systems combine the 
TM-4 tape transport with series DE-
100 solid state electronics, designed 
to operate at densities up to 600 bpi 
or 800 bpi with digital clock. The 
system is able to read, write and 
check digital data in computer formats 
interchangeable with the IBM 729 II 
and IV tapes. AMPEX CORP., 934 
Charter St., Redwood City, Calif. For 
information: 

CIRCLE 201 ON READER CARD 

alphanumeric optical reader 
The 1428 is able to read all letters of 
the alphabet as well as 16 numeric 
and special characters. The scanner 
operates at a speed of 480 characters 
per second and can handle up to 400 
documents per minute of both charac­
ter-sensed and mark-read information. 
Model 1 has three sorter pockets and 
is priced at $138,600 and Model II; 
which can also be used for off-line 
sorting of documents, has. 13 - sorter 
pockets and is priced at $152,100. 
IBM CORP., DATA PROCESSING 
DIVISION, 112 East Post Rd., White 
Plains, N. Y. For information: 

CIRCLE 202 ON READER CARD 

programmable logic panels 
These 3Jf" high, standard 10" RETMA 
logic panels have been designed for 
rapid patchcord connection of digital 
logic. A storage register flip-flap panel, 
a control register flip-flop panel, a clock 
generator panel, modules for NAND 
gate control, inverter gate control and 
switching control are among the 28 
standard panels available. CONTROL 

o LOGIC, INC., 11 Mercer Rd., Natick, 
Mass. For information: 

CIRCLE 203 ON READER CARD 
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Recomp periquip 
New additions to the RECOMP 
product line include magnetic tape 
units to expand the RECOMP II; a 
card adapter unit which allows tie-in 
of tab card equipment to either the 
RECOMP II or III; a high-speed 
F ACIT APE paper tape 0 reader for the 
RECOMP III, and an X-Y digital 
plotter for the RECOMP II or III. 
AUTONETICS INDUSTRAL PROD­
UCTS, 3400 E. 70th St., Long Beach, 
Calif. For information: 
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readout display 
The De-Me-Drive (Decoding Memory 
Driving) has been designed for use 
with single plane digital readout dis­
plays. Features include use of six 
volt, high current lamps, no DC power 
supply requirement, inherent storage 
and coding capability, and output sig­
nal capability. ADVANCED RE­
SEARCH ASSOC., INC., 7428 West­
more Rd., Rockville, Md. For 
information: 
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information storage-retrieval 
The Mark II COMAC (Continuous 
Multiple Access Comparator) consists 
of a transistorized information re-

o trieval machine and externally-stored 
punched cards. The system requires 
one minute to search a file of 100,000 _ 
items by internal comparison. DOCU­
MENTATION, INC., 7900 Norfolk 
Ave., Bethesda, Md. For information: 
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optical character reader 
This new device is able to convert 
printed information directly to mag­
netic tape for computer input. The 
reader is of particular value in ap­
plications which require a high input 
volume of "turn around" documents. 
The reader sells for $157,500. RE'M­
INGTON 'RAND UNIVAC, 315 Park 
Ave. S., New York 10, N. Y. For in­
formation: 
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nanosecond diodes 
These nanosecond, gold bonded, ger­
manium diodes CGD-1092 and 1093 
are particularly suited for such appli­
cations as high speed computer cir­
cuits. Response times are in the nano­
second recovery region, with forward 

Anelex High Speed ~ib­

bons cost no more, yet 

give greater value . . . 

clear, clean printing, 

long life and accurate 

winding. That's because 

they are made especially 

for Anelex High Speed 

Printer Systems ... made 

for trouble-free opera­

tion on heavy duty, long 

runs. 

For overall economy and 

the quality of printing 

your Anelex Printer w~s 

built to deliver, always 

use Anelex High Speed 

Ribbons. 

Write today for further 

information. 

ANELEX® 
CORPORATION 

155 CAUSEWAY ST. 
BOSTON 14, MASS. 
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Once in orbit, OGO (NASA's Orbiting Geophysical 
Observatory) must orient scientific equipment in three direc­
tions. Some of its experimental packages must line up per­
pendicular to the sun's rays. Other experiments must turn to 
face the earth. Another group must seek a line parallel to 
OGO's own orbital plane. STL engineers and scientists have 
produced a hermetiCally sealed drive mechanism to help 
solve these orientation requirements. Two mechanisms are 
used in OGO's attitude control system. One rotates solar 
arrays in continuous orientation with the sun; a second keeps 
experiment packages fixed in desired position with respect 
to the orbital plane. The drive mechanism (shown above) is 
hermetically sealed to permit use of a conventional high­
speed servo-motor without the usual problems of gear lubri­
cation. It does its work by wabble or twist motion at a rate 

I 

of one degree per second with a final gear reduction of about 
24,000 to 1. STL's inany projects include building OGO 
spacecraft for NASA's Goddard Space Flight Center, build­
ing spacecraft for Air Force-ARPA, and continuing Systems 
Management for the Air Force's Atlas, Titan and Minute­
man programs. These activities create immediate openings 
in fields such as: Space Physics, Radar Systems, Applied 
Mathematics, Space Communications, Antennas and Micro­
waves, Analog Computers, Computer Design, Digital Com­
puters, Guidance and Navigation, Electromechanical De­
vices, Engineering Mechanics, Propulsion Systems, Materials 
Research. For Southern California or Cape Canaveral posi­
tions, write Dr. R. C. Potter, One Space Park, Dept.M-l, 
Redondo Beach, California or P.O. Box 4277, Patrick AFB, 
Florida. STL is an equal opportunity employer. 

• SPACE TECHNOLOGY LABORATORIES, INC. V, a subsidiary of Thompson Ramo Wooldridge Inc. ., 

los Angeles. Vandenberg AFB •. Norton AFB, San Bernardino. Cape Canaveral. Washington, D. C .• Boston. Huntsville. Dayton 

Visiting Los Angeles Jan. 14-Feb. I? See "Art in Science" Exhibit at STL's Space Technology Center. 
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NEW PRODUCTS ••• 

conductance up to three times better 
than standard silicon diodes, it is 
claimed. CLEVITE TRANSISTOR, 
Waltham, Mass. For information: 

CIRCLE 208 ON READER CARD 

tape system 
The TM-4100 series of self-contained 
tape memory systems combine the 
TM-4 tape transport w.ith series DE­
laO solid state electronics, designed 
to operate at densities up to 600 bpi 
or 800 bpi with digital clock. The 
system is able to read, write and 
check digital data in computer formats 
interchangeable with the IBM 729 II 
and IV tapes. AMPEX CORP., 934 
Charter St., Redwood City, Calif. For 
information: . 

CIRCLE 209 ON READER CARD 

digital stepping recorder 
The design of the DSR-1250 has made 
possible asynchronous operation at 
speeds up to 300 discrete steps per 
second. As many as 32 tracks can be 
recorded on one inch tape em­
ploying self contained electronics. 
DIGI-DATA CORP., 4908 46th Ave., 
Hyattsville, Md. For informatiQn: 

CIRCLE 210 ON READER CARD 

pert-o-graph 
This pocket-size circular scale device 
has been designed for time/cost esti­
mates in PERT management tech­
niques. The Pert-O-Graph provides an 
inexpensive method for computing the 
"expected time" for many actIvities 
contained in an average PERT net­
work. This device may be obta.ine~ by 
sending $1 to MERCHANDISING 
METHODS, INC., P., O. Box 2089, 
San Francisco 26, Calif. 

tod & cdt readout 
These systems modules have been de­
signed to take binary coded decimal 
inputs directly from a system, convert 
this code and supply driving power to 
optical display or time of day and/or 
count-down time, either at remote 
locations or at the system controle. 
All modules operate from the binary 
coded decimal signal supplied by 
the central system. BINARY ELEC­
TRONICS CO., 1161 E. Ash Ave., 
Fullerton, Calif. For information: 

CIRCLE 212 ON READER CARD 

o'rthomat 
This numerically controlled engineer­
ing drafting machine automatically 
translates mathematical formula de­
fined on punched or magnetic tape 
into engineering drawings at speeds 
up to 200 in~hes per minute. The 
Orthomat can operate independently 
or as an integral part of total engineer-
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LEADER IN DIGITAL COMMUNICATIONS ••• 4,800 
bits per second transmitted over single line 

NDW ... ATACF 
OUTSTANDING CAREER OPPORTUNITIES 

ACF Electronics leadership is many-faceted. Con'sider the 
field of high-speed digital communications; where ACF 
Electronics is providing industry and defense with flexible, 
expandable, economical, building-block devices for swift 
transmission of information from computers and other 
data equipment. The ACF system permits simulta~eous 
mass transmission at a speed of 4,800 bits (600 complete 
characters) per second over a single 4A line. Additional 
system features are equally unique. 

Outst~nding career opportunities have been created by ex­
pansion of ACF's programs in digital communications. ACF 
Electronics now has broad responsibilities encompassing 
virtually every phase of thistechnicai area., We invite 
tafented scientists and engineers on all levels to share in 
ACF's dynamic growth-to enjQy the challenge and reward 
of working with a company on the move! 

Direct your inquiry to: , 
A. C. Sug~lski, Manager of Professional Employment. 

ACF ELECTRONICS 
DIVISION 

ACF INDUSTRIES 

Riverdale, Maryland (suburb of Washington, D. C.) • An equal opportunity employer 
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White weaves an unbroken chain and a game of Hex* ends. Never a tie, for' to block is to win, and one player is invariably 
. , 

blocked. Your opponent. Not chance, not guesswork, but a plan. A plan which takes chance into account, which conjectures 

all possibilities, and selects the best strategy from among alternative strategies. The winning one. ~ So. the 'winning of 

real conflicts becomes more of a science as we apply mathematical methods in selecting optima~ military strategies, precise 

predictions on which the future shape of our military systems will be based. Such are the capabnities of our engineers and those 

we seek. ~ If you would like to contribute to the determination of tomorrow's directions and the design of commensu,rable 

equipment and systems, you are invited to apply. Projects include sophisticated advancements in intelligence, detection, 

surveillance and reconnaissance systems for offensive and defensive missions. Send your resume to Mr. Harry M. Laur and 

expect immediate attention. Litton Systems, Inc., at 6700 Eton Avenue, Canoga Park, Calif., is an equal opportunity employer. 

[8 LITTON SYSTEMS, INC./ DATA SYSTEMS DIVISION A DIVISION OF LITTON INDUSTRIES 

"Invented by Piet Hein. Copenhagen. Denmark 
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Dieting is for People! 

Let Acme access units 
feed your computer fast ••• 

. . 

and organize its output of working energy.' 
Slow, conventional files starve. your computer 
into profit anemia ... and frHter away its 
wonderful work output For top results,· team 
your automation with equally swift Acme input 
and output access units ... rotaries, stands, 
cabinets. A single Acme Power· Rotary. puts 
250,000 punch cards, thousands of feet of tape 
or printed sheets at your finger tips with push­
button speed. For basic I.O.P., Acme Edge­
Punched Cards (stock or custom printed) and 
flip racks . let. operators find,feed, file; faster 
th~n most machines can operate. Ask' your 
Acme man to tailor a system to' your needs. 
Meantime, mail the coupon. 

672 TAPES INSTANnV 
ACCESSIBLE-One of six 
Acme Rotaries that feed 
electronic computers for 
a large insurance firm. 

COMPUTER OUTPUT AT 
FINGER TIPS-This Acme 
Rotary houses 84 "print· 
out binders" to. central· 
ize all output data. 

FOR I D P AUtOMATION 
- Acme Super·Visible 
frames let operators 
find, feed and file. punch 
cards fast. 

EDGE· PUNCHED CARDS 
-Acme produces the 
widest variety of single 
or continuous form edge· 
punched cards. 

i#MiVISIBLE I 
I . ACME VISIBLE RECORDS, Inc. I 
I 8805 West Allview Drive, Crozet, Va. I 
I Please give me full facts on Acme equipment I 
I and systems for getting top profit results from I' I large or small computers. " 

NAME ________ -'--__ _ 

I TITLE I 
I COMPANY I 
I CITY ZONE_STATE___ I L ________________ ~ 
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IBMData Systems Division Extends the Range of 
. ® 

SYSTEMS PROGRAMMING 
IBAA/s Data Systems Division offers experienced programmers unusual 
opportunities to make significant contributions in research/ develop­
ment/ and applications. Listed below are some of the many interesting 
areas presently ()pen to experienced programmers.' " 

SUPERVISORY' PROGRAMS: Development of control program functions/. 
such.as: 

Automatic Operator 
Systems. Supervisor 
Symbolic I/O 
Interrupt C~ntrol 

Machine Control 
Stack Job Scheduling 
10CS 
Symbo~ic Debugging 

PROGRAMMING LANGUAGES: Developing generalized programming 
languages !-Ising experience with machine-oriented languag~s such as 
SAP and problem-oriented languages such as FORTRAN and COBOL. 

BUSINESS-ORIENTED PROGRAMMING: Advanced development of sorting 
techniques/merging/ report generators/ and file-maintenance programs. 

ADVANCED PROGRAMMING: Research and development to advance 
programming technology; contribute to programming improvement/ 
explore new techniques in programming/ and explore new uses for 
computers.' . , 

ADVANCED PROGRAMMING tECHNIQUES: Involve research and develop­
ment in such areas as new compiler techniques/ operating systems, (in­
cluding real-time)/ advanced language development/ symbolic debugging 
of source language programs/ non-numeric algebraic manipulations on 
computers/ and informa,tibn retrieval systems. 

These are opportunities for both personal and professional growth. 
Your opportunities for original achievement and rapid advancement 
are excellent. In addition to educational and benefit programs/ IBM 
salaries are commensurate with' experience/ ability/ and merit. Re~ 
location expenses are paid. 

Programming facilities are in Beverly Hills/ California; Boston/ Massa­
chusetts; New York City/ White Plains and Poughkeepsie/ New York. 
IBM is an Equal Opportunity Employer. ~:'" 

Qualifications depend on assignment/ and require a minimum of one 
year/s experience in programming large-scale computer systems. For 
further details/ please write/ outlining your background and interests/ 
to: 

J. B. Zwynenburg, Dept. 701A,1 
IBM Corporation,' Box 390, 
Poug~keepsie, New York 

Other IBM programming facilities are located in San Jose, California; Rochester, 
Minnesota; Bethesda, Maryland; Endicott, Kingston, Owego, and Yorktown 
Heights, New York. 
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MONROEm 
A DIVISION OF LITTON INDUSTRIES 

1040 Lines Per Minute 
Solid State Printer 
4 Line Coded Input 

MONROE DATA/LOGMC 10-40 

4 COLUMNS $1570. 
8 COLUMNS $1760. 

12 COLUMNS $1950. 
16 COLUMNS $2140. 

• Printing rate: 1040 printed 
lines per minute, 17.3 per sec· 
ond • Input character code: Any 

4 line coded input. Column ca· 
pacity: 4, 8, 12, or 16 "columns. 
Printable characters per column: 
15 printing positions and blank 
• 0 through 9 plus 5 special 
characters (+, -, decimal,A and 
8 are standard) • Character 
pitch: 10 characters per inch. 

Line spacing: 6 or 3 print~d lines 
to the inch. Paper: 21f4" width, 
roll or folded. Ribbon: 2" wide, 
30 yards long, hylon black only. 
Mounting: Rack or self enclosed 

• Dimensions: 12V4" high, 19'; 
wide • Construction: Modular, 
solid state, printed circuit 

boards • Power input: 95 to 130 
volts, 60 cps. Self·co'"!tained 
regulated power supply. Option: 
Register available for columns 
parallel, bits parallel, pulse in· 
put. Transfer time: 2 microsec· 
onds or less. 

Warranty.~ One year's parts and 
maintenance by Monroe, on 
yearly maintenance contracts 
thereafter. 

DELIVERY: 30 DAYS 

Electronics Components Division 
Monroe Calculating Machine Co., Inc. 

60 Main Street, San Francisco, California 
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NEW PRODUCTS . . . 
ing systems. UNIVERSAL DRAFT­
INC MACHINE CORP., 1825 E. 
18th St., Cleveland 15, Ohio. For 
information: 

CIRCLE 213 ON READER CARD 

automatic clock 
A single or multiple clock system can 
be utilized to record usage time, de­
tetmine time for billing or to record 
rental time on components. The time 
totalizers have been designed for use 
with the 1401. PACIFIC AERO 
SUPPLY, P. O. Box 3111-0lympic 
Station, Beverly Hills, Calif. For in­
formation: 

CIRCLE 214 ON READER CARD 

digital incremental plotter 
The 656 is able to plot digital com­
puter output in 1/100 inch increments 
at a speed of 300 steps per second. 
This equipment operates on-line with 
most medium-scale computers and off­
line with large-scale models. The 565 
is priced at $4,550. CALIFORNIA 
COMPUTER PRODUCTS, INC., 
8174E. Cleta St., Downey, Calif. 
For information: 

CIRCLE 215 ON REA[)ER CARD 

logic symbol kit 
. The SK-30' kit has been designed as 
an aid in the design of digital com-

puters and systems which use S-PAC 
"NAND" logic. More than 1000 sym­
bol stickers, in addition, to technical 
information regarding individual S­
PAC .connections and applications are 
contained in the kit. COMPUTER 
CONTROL CO., INC., 983 Concord 
St., Framingham, Mass. For informa­
tion: 

CIRCLE 216 ON READER CARD 

kard pack 
This electronic control unit permits 
the joining together of two, three or 
four punched tag readers to a single 
summary punch to speed-up the con­
version of data from punched tags· to 
punched cards. A. KIMBALL CO., 8 
Rewe St., Brooklyn 11, N. Y. For in­
formation: 

CIRCLE 217 ON READER CARD 

indicators and converters 
The 1000 C indicator and the 1000 
CC converters are available with a 
reflected binary to decimal input op­
tion. HOWARD INSTRUMENT CO., 
Red Bank, N. J. For information: 

CIRCLE 218 ON READER CARD 

decitrak 
This new line of shaft-to-digital en­
coders eliminates the need for transla­
tion through "direct-decimal" format . 
Accuracy is one part in 4000 

Digital Dilem-ma No.1 

WHEN YOUR 
SCHEDULE 
·~·IS TOO 
. TIGHT 

If your schedule squeeze is in operational analysis, sophisticated computer 
programming, logic design, or digital circuit design, Mesa digital computer special­
ists can relieve the pain swiftly, efficiently. At this very moment MESAmen are 
helping some of the nation's leading corporations by augmenting their engineering 
staffs. To ease today's schedule bind, or tomorrow's contractual headaches, find out 
about MESAmen now. Telephone or wrjte for capability brochure. 

MESA SCIEI\ITIFIC CORPORATION (2J '~:I 
2930 WEST IMPERIAL HIGHWAY, INGLEWOOD, C.A.L1FORNIA.·PHONE 756·1343 

CIRCLE 11 ON READER CARD 
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SYSTEMS 
ANALYSTS 

PROGRAMMERS 
... with Scientific Computer experience in the 
application of data processing systems for the 
collection, programming and dissemination of 
information at a high input-output level. Orien­
tation in large Communications Systems desir­
able. B.S., M.S., or Ph.D. in Electrical Engineer­
ing, Mathematics, or Physics essential. 

HIGHLY DESIRABLE ASSIGNMENTS 
IN 

• PENNSYLVANIA • CALIFORNIA 
• MASSACHUSETTS • FLORIDA 
• VIRGINIA • MARYLAND 
• WASHINGTON, D.C. • COLORADO 

• PROGRAM SYSTEMS 
ANALYSTS 

To develop requirements and prepare speclflca­
. tioris for design evaluation tests,' to examine 
operation of experimental and production mod­
els of the system. Design of system tests and 
special test operating procedures. Will partici­
pate in live system testing of various complex 
systems. Will analyze test data and prepare 
documents which spell out results and con­
clusions to be derived from system tests. These 
conclusions should cover adequacy of the de­
sign logic and implementation of equipments, 
computer programs, and control manning. 

• SENIOR PROGRAMMERS 
Will be responsible for the overall planning and 
supervision of computer programs. Will assign, 
outline and coordinate work of programmers 
and write and debug complex programs involv­
ing mathematical equations. Requires experi­
ence in the operation and programming of large 
electronic data processing systems, such as 
the AN/FSQ-7NB, IBM 700 series, or Phi1co 
2000 series. 

• COMPUTER 
PROGRAMMERS 

To develop and/or analyze logic diagrams, 
translate detailed flow charts into coded ma­
chine instructions, test run programs and write 
descriptions of completed programs. Requires 
experience in the operation and programming 
of large electronic data processing systems, 
such as the AN/FSQ-7NB, IBM 700 series, or 
Philco 2000 series. 

Direct Resumes in Confidence To Dept. D 
G. T. EVANS 

Employment Manager 

PHILeo 
-A SUBSIDIARY OF FORD MOTOR COMPANY 

TECH REP DIVISION 
P.O. BOX 4730 PHILADELPHIA 34, PA. 

An Equal Opportunity Employer 
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NEW PRODUCTS ••• 

(±.025%) in a single speed system. 
DECITRAK will drive any commercial 
four-digit readout and is compatible 
with any digital printer. THETA 
INSTRUMENT CORP., 520 Victor 
St., Sadlle Brook, N. J. For informa­
tion: 

CIRCLE 219 ON READER CARD 

digital word generator 
Model 5140 is able to generate serial­
binary information at bit rates to one 
megacycle and word lengths up to 40 
bits. The output pulse width is vari­
able from 200 nanoseconds to 1000 
usee, ouput amplitude can be ad­
justed from 0 to 10 volts and rise 
time is 20 nanoseconds when operat­
ing into a 1000 ohm lead. The 5140 
is priced at $3,750. RESE ENGI­
NEERING INC., A & Courtland St., 
Philadelphia 20, Pa. For information: 

CIRCLE 220 ON READER CARD 

plug-in digital cards 
The CS-series of digital circuit cards 
has been designed for counting and 
shifting operations. Model 1 operates 
from dc to 300 ke, model 2 operates 
to three megacycles and model 12 
operates to 10 megacycles. Each card 
has two independent flip-flops with 
gates for counting either up or down, 
and shifting either right or left. Logic 
levels are OV and -10V ±2V. Prices 
range from $58 to $95. COMPUTER 
LOGIC CORP., 11800 Olympic Blvd., 
Los Angeles 64, Calif. For informa­
tion: 

CIRCLE 221 ON READER CARD 

optical charac:ter reader 
The Electronic Retina Character 
Reader is able to operate at rates up 
to 2,400 characters per second. It is 
of modular construction and is sup­
plied with a variety of I/O devices to 
meet specific requirements. These in­
clude the rapid index page carrier, 
document carrier, journal tape carrier, 
card punch, microfilm carrier and mag­
netic tape control unit. RECOGNI­
TION EQUIPMENT INC., Ross at 
Prarie Ave., Dallas, Texas. For infor­
mation: 

CIRCLE 222 ON READER CARD 

tape processing consQle 
The major components of this console 
are a tape punch, tape reader and two 
associated motor-driven, synchronized 
tape transports. The console, which 
features a 13-key keyboard input, is 
able to slot Mylar 35mm tapes for 
13-channel time programmers. RYAN 
AERONAUTICAL CO., Lindbergh 
Field, San Diego 12, Calif. For in­
formation: 

CIRCLE 223 ON READER CARD 

computer 
careers 
NATIONWIDE CHOICE 
Our clients have present critical 
needs for Managers and Seniors in 
the $9,000-$20,000 class. 
N.Y., N.J., MASSACHUSETTS, WASH­
INGTON, D.C., BALTIMORE, PHILA· 
DELPHIA, HUNTSVILLE, HOUSTON, 
DALLAS, FLORIDA, OHIO, UTAH and 
OTHERS 

Contact us if you have experience or 
interest in anyone of the following: 
D Scientific Computation and 
Analysis - Will work on unusual 
Aerospace applications. IBM .7090 
type experience & strong Mathe· 
matics 
D. Real Time-Operational 
D Software Development - Lan­
guage Development, New Com­
pilers 
D Operations Research-Linear 
Programmers plus Computer 
Applications 
D Systems Design & Analysis 
o Systems Planning 

D Programming - Large Scale 
Computers 
o Digital & Logical Design 
D Command·& Control Systems 
Personalized individual service ,by 
our technically trained staff helps 
you locate that unique position. 

Ph.D.-DIRECTOR 
SPACE COMPUTATION CENTER 

To $25,000 
• 

MGR-DIGITAL 
COMMUNICATION SYSTEMS 

To $22,000 

Write in confidence outlining Para· 
meters or call'(collect) Mr. Albert 

(Area Code 212) PLaza 9-1720 

a 
aLBerT. neLLIssen. Inc. 

Leading Consultants to Management 
in the Data Processing Field 

510 MADISON AVENUE, N.Y. 22, N.Y. 
CIRCLE 92 ON READER CARD 
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AN INVITATION TO 

COMPUTER 
PROGRAMMERS 
interested in vital, advanced work with the 

88 

STRETCH 
7 0 90's 
~4D~Js 

NORC 
Naval 0E<:inance 

Research Calculator 

The Naval Weapons Laboratory operates one of the most 
complete and advanced government computing centers in 
the country. Computer programmers are needed to work 
in the following broad .areas: 

• Mathematical analysis and programming for a wide 
range of scientific programs, including astronautics; 
ballistics, aerodynamics, geodesy, engineering, mathe­
matics, statistics, physics, and management science. 

• Programming languages and systems including as­
semblers, compilers, and executive systems. 

• Programming research in artificial intelligence, pattern 
recognition and learning procedures. 

• Computer proRrams for real time systems. 

At NWL you will associate with many of the pioneers in 
the computer field in a stimulating intellectual environ-

, ment on large-scale programs of national significance ... 
and, you'll have to admit, with the finest facilities of their 
kind. NWL is located right on the Potomac River about 
55 miles below Washington, D. C., in an attractive semi­
rural community where living costs are low and recre~tion 
opportunities high. 

A math degree is required. Experience is desirable in such 
fields as numerical analysis, ordinary and partial differen­
tial equations, mathematical logic, and real and complex 
variable theory. Starting salaries ran:ge from $6,465 to 
$12,845, plus the exclusive benefits of Career Civil Service. , 

For ,further information, 
write to the 
Industrial Relations Direct/Jr. 

u.s. NAVAL WEAPONS 

LABORATORY 
Dahlgren, Virginia 
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from where YOU Sil... 
you can helP save many lives. One out 
of four of your employees will prob­
ably develop cancer at some time in 
their lives, if the present rate con­
tinues. What is worse., many of them 
. •. key executives, valued clerks, 
skilled workers, or experienced sec­
retaries ... may die needlessly! 

This year, about 177,000 cancer 
patients will be saved. But 88,000 
more could be saved if they went 
to their doctors in time. That's 
where you come in! 

By helping us tell your employees 
how they can guard themselves 
against cancer, you might save 
many lives. 

Call or write to your Unit of the 
American Cancer Society for infor­
mation about a free employee edu­
cation program, geared to your 
particular factory or office. 

AMERICAN CANCER SOCIETY (: 
® " ' This space contributed by the publisher 
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JULY-DECE~BER, 1962 
JULY 
The Law And The Computer pg. 25 

by Irwin Schorr 
A reHection of attitudes, both pro and con, in recognizing 
edp as a potential tool to aid the legal profession, as dis­
cussed at a recent National Law and Electronics Confer­
ence. 
A Survey Of Computer 
Facility Management pg. 29 

by Charles M. Lawson 
This four-page survey of 30 Southern California users in­
cludes responses to questions on how computers are ap­
plied; composition of the computing facility; acquisition 
of the computer; personnel selection, training and recruit­
ing; computer usage; procedures, and some general opin­
ions on edp management. 
A Profile Of No.1 pg. 33 

by Harold Bergstein 
Problems, progress and professional criticism are viewed 
by Warren C. Hume, president of IBM's Data Processing 
Division and A. L. Harmon, the Division's manager of 
product marketing, in this five-page taped interview. 
Gigahertz Computer Circuitry pg. 43 

by Gerhard L. Hollander 
This state of the art survey includes discussions on giga­
hertz devices, comparison of single-port circuits, gigahertz 
cryotrons and a look at the present and potential status of 
this field. 
AUGUST 
Where Are Compiler Languages Going? pg. 25 

by Harry N. Cantrell 
The author offers his opinions on some of the characteris­
tics of good compilers and measures the current crop of 
languages and compilers against these criteria. 
An Intonation On Internationalism pg. 44 

by H. R. J. Grosch 
A review of the growth of national and specialized organ­
izations, and the prospects for supernational groups is 
presented. A proposal for international conferences hosted 
by various regional federations is offered. 
Programming Talent Can B.e Measured pg. 49 

by Lt. Col. Ray V. Jordan . 
This three-page article describes a Programmer Proficiency 
Profile, consisting of three major parts: Present Proficiency, 
Projected Proficiency and Programmer Excellence. An ex­
planation of scoring is given. 
A Computer Survey Of The Soviet Union pg. 57 

by V. P. Capla 
Topics discussed in this paper include construction of me­
dium and small computers, modernization of Soviet com­
puters, special computers and automation of technological 
processes in the U.S.S.R. A chart on the characteristics of 
Soviet computers is included. 
SEPTEMBER 
Preliminary Discussion Of The Logical Design 
Of An Electronic Computing Instrument pg. 24 

by Arthur W. Burks, Herman H. Goldstine and John 
von Neumann 

A presentation of the first conceptual paper on an inter­
nally programmed computer, written in 1946, includes 
specifications in the design and anticipates problems which 
might arise, as well as solutions. Introduction by Paul Ar­
mer, The RAND Corp. ,Part one of two parts. 
Programming Schisms pg. 32 

by Christopher J. Shaw 
A look at the growing trend toward specialization with 
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emphasis on computer programmers splitting off into the 
areas of engineering and scientific computation, business 
dp, systems programmers and applications programmers. 
Let's Settle ALGOL! pg. 33 

by Herbert M. Teager 
A detailed list for a set of basic objectives of an algebraic 
language, a discussion of five major camps on the ALGOL 
question and a recommendation to the originators of AL­
GOL are offered in this paper. 
Why Multi-Computers? pg. 51 

by Walter F. Bauer 
An advocate of multi-computing presents definitions, clas­
sifications, a review of present systems, motivations, prob­
lem analysis and predicts future developments in this field. 
OCTOBER 
The RAND Symposium pg. 25 
The first of this two part transcript presents a discussion 
on programming languages with emphasis on compatibility 
and language design problems. 
Benchmarks In Artificial Intelligence pg. 33 

by Fred Gruenberger 
An appeal is made to those who are negatively inclined 
toward artificial intelligence to take a firm stand. Seven 
tasks for machine performance are offered. 
Proposed: An R&D Center For 
Educational Data Processing pg. 47 

by Alvin Grossman 
The need for an agency to provide assistance to local dis­
tricts and state departments of education and to study 
more effective methods of data processing is the subject of 
this article. 
RCA And EDP pg. 57 

by Harold Bergstein 
An interview with E. S. McCollister, vice president of mar­
keting for RCA's EDP Division, presents reflections on the 
current' and future status of the company. 
NOVEMBER 
Computer Characteristics Revisited ~g. 31 

by Charles 'V. Adams 
The most recent compilation of the salient features of all 
commercially available, stored-program, electronic digital 
computers is detailed in chart form. 
Maintaining Predetermined Accuracies 
In Digital Results pg. 73 

.' by David John Keil and Robert E. Smith 
The application 'of the principle of feedback control as a 
technique for maintaining a high degree of accuracy in 
digital output results is supported. 
DECEMBER 
A Bibliography Of Glossaries pg. 19 
A list of 42 available glossaries is offered. 
How Much Of What Kind Of Time? pg. 20 

by E. H. Coughran 
A discussion of the need for and available types of time 
totalizers is given ~s well as a definition of what constitutes 
usage time. 
Generalized Information Retrieval 
And Listing System pg. 22 

by John A. Postley and Dwight Buetell 
A solution to the varied problems found in information 
filing systems is offered, with examples included. 
A Survey Of Computer Memories pg. 26 

by Jan A. Rajchman 
Comments on limits of speed, tunnel diode memories, lim­
its of capacity, superconductive memories, and the future 
for computer memories are offered in this five-page article. 
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For computers, data 
processing, and other 
readout applications, 
DIALCO offers 

The complete line of 

DATALITES® 
Ultra-miniature DATALITES are available in several 
basic styles: CARTRIDGE HOLDERS that accommodate 
DIALCO'S own replaceable Neon or Incandescent 
LAMP CARTRIDGES. Unit mounts in 3/8" clearance' 
hole ... For multi-indication, LAMP CARTRIDGES are 
mounted on a DATA STRIP or DATA MATRIX in any 
required configuration .•. DATALlTES with permanent 
,(not replaceable) Neon Lamps may be had with or without built-in resistors ... The 
'''DATA CAP" series features a rotatable read-out lens cap; accommodates a clear 
(colorless) cartridge. LEGENDS may be hot-stamped on cylindrical lenses .•. Styles 
shown here are only typical. Send for information on the complete line. 

Write for B-page Datalite Brochure L-160C. 

56 STEWART AVE., BROOKLYN 37, N.Y .• Area Code 212, HYacinth 7-7600 
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wanted: 
the circuit 

design engineer 
who can 

- advance this 
advanced 

circuit 

We're looking for the engineer who thrives on challenge­
for the engineer who wants to advance the state-of-the­
art in circuit design. Could this be you? If so, you'll find 
room to experiment at Ampex. Room to design and de­
velop your ideas into working models. And you'll find 
stability: nearly all of our multi-million dollar development 
programs are company sponsored. If you have a degree 
in electrical engineering and have experience in circuit 
design for digital applications, specifically: high speed 
switching circuits, ferrite core memory circuitry, and con­
trol circuitry for high performance, servo controlled tape 
transports, write: E. C. Knapp, Ampex Computer Products 
C?mpan~, 9920 West Jefferson. Blvd., Culver IAMIPEX I 
City, Calif. An equal opportunity employer. 
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• 
MANAGER 

COMPUTER 
SYSTEM'S 

The Armour Research Founda­
tion of the Illinois Institute of 
Technology performs advanced 
research, under sponsorship of 
industry or government, in vir­
tually all of the major scientific 
disciplines. In support are the 
newest and finest facilities and 
equipment including a micro­
electronic laboratory and UNI­
VAC 1105 and IBM 7090 com­
puters. 

I ncreasing demand for the Foun­
dation's unusual capabilities 
creates a position for a man to 
lead a high level computer sys­
tems group presently active in 
bionics, self-organizing systems, 
optical and other advanced com­
puter components, and systems 
research and development. Cur­
rent stUdies include creature 
communications, optical learn­
ing automata, development of 
sensors with logical properties 
and the information sciences. 
The man selected should have 
an MS in Electrical Engineering, 
sound applicable experience, 
and the ability to technically 
direct the long-term activity of 
the group. 

ARF, in combining the best fea­
tures of academic and industrial 
research, provides attractive 
salaries, tuition-free graduate 
study, and fringe benefits in­
cluding four weeks vacation. 
Please address resume in confi­
dence to Ron C. Seipp. Your in­
quiry will receive a prompt 
reply. 

':'::::::::::8!:::;;;;';' 

ARMOUR 
RESEARCH 

FOUNDATION 
lOW. 35th St., Chicago 16, III. 

An Equal Opportunity Employer 
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Does Yc;Jur career growth match your output?, 

Is the program for your computing· career out of balance - does dollar feed­
back lag behind productive output? Why not branch out ... make the logical 
step? 

Co~sider these openings at Bendix Computer Division: ~USINESS SYS­
TEMS ANALYSTS, SYSTEMS PROGRAMMERS, MILITARY COM­
PUTER SYSTEMS ENGiNEERS, LOGICAL DESIGN ENGINEERS. 

Bendix Computer has been for over 10 years a leading producer of digi­
tal comp~ter systems ... offers a unique combination of stability and 
growth opportunity. Positions available in the east as' well as on the west 
coast. Give continuing, long-range input/output balance to your comput­
ing career. Call or write Mr. William S. Keefer,Mahager, Professional 
Staff Relations,' Bendix Computer Division, 5630 Arbor Vitae Street, 
Los Angeles 45, California. . 

An Equal Opportunity Employer 

Bendix Computer Division 3ncfY 
COR P 0 RAT I O. N 

CIRCLE 76 ON READER CARD 
January 1963 91 



ADVERTISERS' INDEX 
ACF Electronics Division, ACF Industries . . . . . . . . . . . . .. 83 
Acme Visible Records, Inc ............... ~ . . . . . . . .. 85 
Advanced Data Systems Corp. . . . . . . . . . . . . . . . . . . . .. 35 
Albert Nellissen, Inc. ............................ 87 
American Telephone & Telegraph Co. ............... 22 
Ampex Corporation ....................... Cover 2, 90 
Anelex Corporation ........................... 18, 81 
Associated Automation Limited, 

Automation Accessories Division ................. 78 
Armour Research Foundation of 

Illinois Jnstitute of Technology .................. , 90 
Autonetics, A Division of . 
. North American Aviation, Inc .. , . . . . . . . . . . . . . . . .. 65 

Bendix Computer Division .................. Cover 3, 91 
Benson-Lehner Corporation. . . . . . . . . . . . . . . . . . . . . . .. 75 
Bryant Computer Products, A Division of 

. Ex-Cell-O Corporation . . . . . . . . . . . . . . . . . . . . . . . . .. 21 
Burroughs Corporation ........... , ............. " 14 

Cadillac Associates, Inc. . . . . . . . . . . . . . . . . . . . . . . . . .. 59 
Chrono-Log Corp. ~ .. '............................ 79 
Collins Radio Company ................•....... 16, 66 
Computron, Inc. ..:............................. 80 
Control Data Corporation ....... ~ ............... 10, 56 

Data Processing Employment Service . . . . . . . . . . . . . . .. 92 
Data Products Corporation ....................... 60 
DiaJight Corporation ............................. 90 
Digitronics Corporation .......................... 62 
E. I. du Pont de Nemours & Co. (Inc.) . . . . . . . . . . . . . ... 7 
Dymec, A Division of Hewlett-Packard Company .. . . . .. 36 

Electronic Associates, Inc ........................ 13, 64 
Electronic Engineering Company of California .. . . . . . .. 70 

92 

DATA PROCESSING 
EMPLOYMENT SERVICE 

A Graebner Agency 
©UIl 18th qJeall 

Fast-GrowingCompanies in the computer indus­
try are our specialty ... advancement is 
rapid and the potential outstandingwitl1 these 
younger companies for: • Programmers· Sys­
tems Analysts. IS R Specialists· Sales Engi-
neers • Data Processing Executives . 

Our current openings include: 
Position #1750;Senior Programmer with minimum 

of 2 years' scientific or business program­
ming experience interested in project man­
agement opportunity with dynamic organiza­
tion. to $16,000 

Position #1753 Operations Analyst with experience 
in analysis of large military communications 
or intelligence systems and knowledge of 
computer complexes or programming. 

to $14,800 

Position #1758 Project Director or Senior Systems 
Analyst interested in first-line management 
opportunity. Minimum of 3 years' Program­
ming or Systems experience and knowledge 
of military command & control complexes 
or I.S.R. applications. to $22,500 

Position #1762 Programmer with a minimum of 
one year's experience on any computer. In­
terested in professional growth and increased 
opportunity with a newly formed company 
that offers a wide equipment selection and 
sales or systems assignments. to $8,500 
COme In, Write or Call: 

DATA PROCESSING 
EMPLOYMENT SERVICE 
839 17th Street, N.W. . Washington 6, D.C. 

Phone: Code 202, ME 8·4277 
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COMPUTER 
PROGRAMMERS 

$7,725 

to 

$72,845 

Interesting positions with the u.s.' 
Government in Washington, D. C., 

for scientific programming assign­

ments on UNIVAC 490. Requires 

U.S. citizens with experience in pro­

gramming with 490 or other real 

time scientific computer. 

Please send details of background 

and experience to Box No. 95, Suite 

1200, 230 West 41st St., New York 

36, New York. 

DATAMATION 
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Proven Performer 
THE BENDIX G:'15 COMPUTER ... is daily demonstrating its ability to save time and money at hundreds 
of installations in industry after industry ... has established an overall reliability record of 97.4%. Other 
reasons behind continuing G-15 leadership: ease of use ... over 1000 programs immediately available at 
no charge ... versatility and expandability resulting from the widest selection of input-output accessory 
units. Continuing systems support in depth and a vigorous users EXCHANGE organization combine to 
broaden application usefulness ..• assure maximum system effectiveness at minimum cost. Investigate 
the Bendix G-15 ... prove to your own satisfaction how its demonstrated superiority can bring important 
time and dollar savings to your organization. Call your nearest Bendix Computer sales/service office. 
Or write: Bendix Computer Division, 5630 Arbor Vitae Street, Los Angeles 45, California, Dept.E-44 

'~ncf~ 
·CORPORATION 

Bendix Computer Division. 
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Ferroxcube, headquarters for ferrite memory components, offers 80, 50, and '30-mil core coincident current pJanes 
and. stacks" or fast, non-destructive BIAX, planes and stacks, custom-tailored to every requirement. Ferroxcube's 
unique capabilities; combined with complete core' making facilities, assure a uniformly high precision assembly, and 
complete flexibility in fabrication without premium prices. Ferrite memory components are our business. )oin the 
ever-increasing number of sub-assembly and complete equipment manufacturers who buy from Ferroxcube and get 
performance, delivery and price that's always on the button! 

'11, 

JJ 
m 
-I 

Z 
FERRITES 

WRITE for complete J11~mory compon ents catalog ••• 

FE,RR:D)(t:UBE 
. CORPORATION OF AMERiCA/SAUGERTIES, N.Y. 

O ENGINEERING CHALLENGE: we need aggressive young engineers to help direct our expansion. Engineering openings exist· 
for: Computer Component Applications, Digital CirCllit and Memory System Design, Ferrite Applications, Non-linear Resis­
tor Circuit Design and Applications. Experienced men preferred, but not essential_ E.E's. with imagination are invited to 
contact us for details. 
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