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Ampexmakes 
computer tape 

come clean 
and comfortable. 

Ever since we started making magnetic tape, we have worked hard to 
make it as clean as possible. First we developed an inherently clean 
coating for it. Then we began giving it a super cleaning before and after 
certification. Now two packaging innovations will make certain you get 
it clean and comfortable and keep it that way. 
1) A new canister: 
Our exclusive new design eliminates all the problems you may have had 
with canisters before. It has an all-plastic positive locking mechanism 
that cannot introduce contamination. 
2) A new shipper: 
Probably the best idea the industry saw last year, we modestly admit, 
was our new TAPE-SAFE Environmental Shipper. Made of expanded-bead 
polystyrene, this shipping container individually supports and separates 
up to ten tape canisters. Guards them against shock, vibration, tempera­
ture and humidity variations. Won't contaminate your computer area. 
And these unique reusable boxes are standard with your minimum order 
of Ampex tape for IBM and IBM-compatible computers. 0 
What it comes down to is this: We're not simply selling you tape. We are 
providing you with unparalleled data reliability even after hundreds of 
thousands of equipment passes. 
If you would like a free copy of our new technical bOOk-I J 
let, "The Care and Storage of Computer Tape," just write AM PEX 
us at 401 Broadway, Redwood City, California 94063. L-. _______ , 
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The versatile error-correcting Tally 311 
send/receive terminal operates over 
ordinary phone lines at 1200 words per 
minute. Use it for offline tape duplication 
md editing in its spare time. 

Tally 180 transmits punched card data over 
ordinary phone lines at 42 cards per 
minute. Field selection and automatic error 
indication are standard. 
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Tally's error correcting magnetic tape 
Dartex Data Terminal transmits or receives 
data at 1200 words per minute over ordinary 
phone lines. The same unit reads or writes 
at 1600 char/sec, making an ideal 
communications input/output channel 
for most computers. 
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Transmit, receive, and store data in any form you want or in any combination of 
ways. The diversity of business systems lets you go tape-to-tape, card-to-tape, 
mag-to-perforated tape, and so forth. 0 So, if you have a data communications 
requirement, it will pay you to get in touch with your Tally communications 
consultant. He'll be more than happy to analyze your data collection, storage, and 
processing problems-at no obligation, of course. 0 In addition to the equipment 
illustrated above, your Tal1y communications consultant will explain more 
than 18 other Tally data terminals (one probably meets your exact requirements). 
Installation is quick and easy. Have your local telephone company install a data 
set, plug in your Tally system, and you're ready to transmit data. 0 For complete 
information and the name of your nearest Tally communications consultant, 
please address Robert Olson, Tally Corporation, 1310 Mercer Street, Seattle, 
Washington 98109. Phone: (206) MA 4-0760. In Europe and the U. K. address 
Tally/APT, Ltd., 6a George Street, Croydon, Surrey, England. Phone: MUN 6838. 

See us at WESCON Booth 2609 
CIRCLE 4 ON READER CARD 



2 

.0 

Half the customers for our 
hungry guys out to make a 

Computer service bureaus. 
They'd take our entire production of 

940's if we'd let them. We can't. We have 
other customers to satisfy too. 

Research companies. Government sci­
entific agencies. The R&D divisions of 
large corporations. Aerospace com­
plexes. Universities. 

We didn't expect siIch a heavy de­
mand for the 940. After all, third-gener­
ation time-sharing systems are coming, 
including our own Sigma 7. Why are so 
many people buying 940's? 

The service bureaus will tell you ~hy. 

The 940 works. It's the only conver­
sational time-sharing system that is 

keeping a wide variety of users happy 
and is also making a solid commer­
cial profit. 

The standard 940 hardware has 
memory protection, paging and 
other time-sharing features built 
into it. It costs just over a million 
dollars. 

Forget the hardware. It's 
merely what the 940 software 
runs on. 

The software now consists 
(~ 
'"'-',. 

CATAMATION 



,-

o 

940 time-sharing system are 
buck. 

of six fully implemented languages-FORTRAN, 
TAP (time sharing assembly program), CAL 
(conversational algebraic language), QED (text 
editor for symbolic files), DDT (dynamic debug­
ging tool), and Basic (beginner's all-purpose sym­
bolic instruction code). 

In these easy languag~s each 940 user converses 
with the computer via Teletype, developing his 
programs, debugging them, and solving his prob­
lems. As far as he is concerned the 940 is all his. 

With 24 users talking at once, typical response 
time is 3 seconds. Hardware safeguards, plus the 
Monitor, guaran~ee protection to everyone. 

All the 940 users are busily adding to the soft-

o 

ware, so it will take third-generation systems 
several years to 
catch up. 

We're going to 
keep making 940's 
till the demand 
runs out. Any SDS 
sales representa­

tive can arrange a demonstration. If you don't . 
have a Teletype handy he may even lug one 

into your office and hook it ,to 5 [J S· . 
your phone .. 

The 940 will answer on the 
first ring. Scientific Data Systems 

Santa Monica, California 
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AND5LOW AUTOMAT 
TYPEWRITERS. NOW, iT IS POSSIBLE 
TO GET PRINTOUT ~ATE5 COMPATIBLE 
WITH SMALL SCALE GENERAL ?UAPOSE 
DIGITAL CO~PUTEAS FOR AROUND ONE 
QUARTER THE COST OF A HIGH SPEED 
PAGE PRINTER. 

THE PONY PRINTER IS PRICED 50 
AS TO OFFER THE MDSTECONOMICAL, 
INTEGRATED, ~EDrUM TO, HIGH SPfED 
PRINTING SYSTEM AVAILABLE TODAY. 
THE DOLLAR SAVINGS, TO THE USER, 
ARE MADE POSSIBLE BY EMPLOYING A 
HALF PAEE FORMAT THAT ALSO LENDS 
ITSELF TO QUICK AND ~ASY REAqING 
OF LISTINGS AND TEXT. THROUGHPUT 
RATES AS HIGH AS 1280 CHARACTERS 
peR SECOND ARE POSSIBLE WITH THE 
PONY PRINTER ALONG WITH MULTIPLE 
COpy PRINTOUT. 

THE PONY PRINTER HAS" STANDARD 
INTERFACES FOR ~OST OF Trlf SMALL 
SCALE COMPUTERS AVAILABLE TODAY. 
AMONG T~ESE ARE THE POP8 AND THE 
PDPB-S. THE COPI16 t THE DATA-640 
AND THE * IN FACT, THE PONY 
PRINTER EASilY ADAPTED TO 
INTERFACE WITH ANY CO~PUTER THAT 
WILL TRANSFER OUT A ChARACTER AT 
A TtMEANO uses A SIX BIT DEVICE 
ADDPESS .AlSO.EJ! HER _ PROGRAMMED 
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A U TO M JS.~ I C 
Applied Data Research, Inc., has expanded its AUTO­

. FLOW::' Computer Documentation System with the addi­
tion of a national service for users of most computer 

O· FLOWCHARTI NG systems .• Now available on a . service bureau basis, AUTO FLOW 
provides automatic flowcharting of 

o 

(lease or service basis) ~~~~:~o~~t~:~ 
Digital Equip­

ment, General Electric, Honeywell, NCR, RCA, SDS and Univac computers, as well as IBM system 360, 1400, 
7090 and other IBM systems, such as the 1130. As part of this expanded service, computer users send ADR either 
program cards or tapes; ADR then produces flowcharts on a per card rate .• Available on a lease basis, current 
AUTOFLOW systems include: COBOL-IBM 360; RCA SPECTRA 70; FORTRAN-IBM 360, 7090/94; RCA 
SPECTRA 70; ASSEMBLY-IBM 360, 7090/94, 1401, 1410, 1460; RCA SPECTRA 70. A Remember there's 
nothing better than AUTOFLOW; we'll back up this statement with a demonstration using your source program . 
• Some commercial users of AUTOFLOW include Alcoa, American Express, Humble Oil, Mellon National Bank, 
Montgomery Ward, Morgan Guaranty Trust Co., Royal Globe Insurance, Shell Oil, Singer, Standard Oil of Indiana, 
Title Insurance Co. (Los Angeles), and Western Electric. Governmental users include Department of Defense, 
National Aeronautical & Space Administration, Department of Commerce and Treasury Department.. Consistent 
with corporate policy to dissem"inate all "good news", ADR announces the opening of its SERVICE BUREAU at 
2425 Wilson Blvd., Arlington, Virginia. Now, in one location users can benefit from the full spectrum of hardware 
and software disciplines. IBM System 360 & AUTOFLOW are waiting to serve you. A Contact us on AUTOFLOW, 
data processing services, or career opportunities. 

~ 
APPLIED DATA RESEARCH, INC. 
Route 206 Center Princeton, New Jersey 609-921-8550 ~ with offices in Washington, D.C., Los Angeles, Calif., and New York 

Visit ADR's Booths #180 and #181 at the ACM Conference August 29·31, 1967 

::'Trademark. patent pending. ADR is an equal opportunity employer (M/F) 
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pict< your computer tape 
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TEST METHOD: 
A continuous, 20·meter loop 
of tape is driven at a con· 
stant velocity of I meter/ 
sec., with tension accurate­
ly controlled within ±8 gms. 
A preciSion mu·metal disc, 
simulating the recording 
head, is cycled transversely 
across the tape, under con· 
stant pressure, thus limiting 
the contact exposure to any 
given tape segment. Wear is 
taken as a measure of weight 
loss, in milligrams, produced 
on the d.isc during a I·hour 
continuous run. 
Results of repeated trials 
were found to be reproduc­
ible within ±5%. 

I 

o Head wear was one of the characteristics measured in a series of laboratory tests 
conducted recently on three leading brands of "premium" computer tape, and Com .. 
putron's new TVP2. 
o Should the results have a bearing on the tape you choose? 
o Perhaps not if there were only small percentage differences in relative wear, but 
where the amount of head wear can be shown to vary by factors of 2 to 20 times, 
this becomes significant. 
o The replacement of read-write heads invariably means expensive computer 
downtime, even if you, the user, rent your equipment. Furthermore, head character­
istics change when the head wears and your tape can be damaged as a result of 
changing head surface characteristics. 
o We don't suggest that you select your computer tape on the basis of low head 
wear alone. Pick your tape on the basis of Total Value Performance. Watch for com­
parative test results on other important characteristics in the months to come. 

. ffiI\ CDMPUTRON INC t3 CROSBY DRIVE, BEDFORD,' '0.ASS~;CHUSETTS 01730 
~ .' ~ 7,:~ , .. ;,t 
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the 
schizophrenia4ree 

computer 
It's not that all those other, conventional 
digital machines are mentally ill. But 
they do show signs of split personality 
when forced to process analog signals. 
Not so with Ambilog 200. 

Ambilog 200 is a general purpose 
hybrid computer designed right frqm 
the start to operate in both the analog 
and digital worlds. We call Ambilog 200 
hybrid because. it integrates a parallel 
processing array with a sequential 
digital controller. The parallel array 
contains arithmetic elements which 

are combined analog-digital. Analog 
and digital data can be processed 
simultaneously in a single 
program step. 

Ambilog 200 simply cannot be 
compared with conventional machines. 
It offers far greater computing power 
per unit cost. And when it comes to 
communicating with the analog world. 
Ambilog 200 doesn't need special 
adapters or extra linkages. 

Ambilog 200 is a fully modular gp 
computer with a wide range of 
expansion options and I/O peripherals. 
System software includes a monitoring 
and operating system with on·line 
editing and debugging, and a self-

CIRCLE 9 ON READER CARD 

extending macro assembler. Fortran, 
too. (We're at least that conventional.) 

Perhaps you have an on-line 
application involving data acquisition 
and reduction, or signal analysis, 
simulation, or computer graphics.. . 
You could help support mental health 
by considering Ambilog 200. 

At least it might help keep you 
off the couch. 

>q~~2Q 
1079 Commonwealth Avenue 
Boston, Massachusetts 02215 

J:)J:lTAMATION 
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SPONSOR/ 
DATE TITLE LOCATION CONTACT 

Sept. 11-14 Symposium on Auto- Technion City Israel Committee 
matic Control Haifa, Israel for Automatic 

Control 

Sept. 19-22 Users' Meeting Hotel Leamington Univac Users 
Minneapolis, Minn. Assn. and 

Univac Scientific 
Exchange 

Sept. 20-22 Meeting: Data Pheasant Run Lod~e C; A. Greathouse 
Processing Supplies St. Charles, III. DPSA 
Assn. 211 E. 43rd St. 

New York, N.Y. 
10017 

Sept. 25-28 Int'i Symposium on Jerusalem, Israel IFIP & Int'l 
Automation of Popula- Computation 
tion Registers Centre 

Oct. 1-4 Int'l Systems Meeting Cobo Hall Richard L. Irwin 
Detroit, Mich. Systems & Pro-

cedures Assn. 
24587 Bag ley 
Road 
Cleveland, Ohio 
44138 

Oct. 10-12 Users' Meeting Hilton Hotel VIM-7, Control 
Pittsburgh, Pa. Data 6000 users 

Oct. 16-19 Users' Meeting Statler Hilton Users of A~to-
Washington, D.C. matic Information 

Display Equip-
ment 

Oct. 17-19 Business Show Milwaukee Arena Milwaukee Chapt. 
Milwaukee, Wis. Nat'l. Assn. 

of Accountants 

Oct~ 23-:27 Business Equipment Coliseum " Business Equip-
Exposition New York, N.Y. ment Manufac- " 

turers Assn. 

Nov. 6-8 Computer Graphics Uhiv. of Illinois Prof. C. W. Gear 
Conference Urbana, III. Dept. of Comput-

er Science 
Univ. of III. 
Urbana, III. 61801 

Nov. 10 Symposium: Application Hilton Hotel ACM 
of Computers to New York, N.Y. 
Problems of' Urban 
Society 

Nov. 14-16 Fall Joint Computer Convention Center AFIPS 
Conference Anaheim, Calif. 

l'~ Dec. 7-8 Annual Convention Disneyland Hotel Calif. EDP Assn. '-..-.' 

Anaheim, Calif. Frank Na"rdi 
2555 Mendocino 
Santa Rosa, 
Calif. 95401 
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Please don't call EMR's 

If you think the ADVANCE 6130 
computer from EM R is just another 
"little" computer, take a closer look. 
You could be fooled by the price­
low enough to compete with any 
small machine-or by the 16-bit 
word length, characteristic of small­
scale systems. But that's where the 
comparison ends. 

Analyze the 6130 and you'll realize 
it's the most productive system avail­
able. The instruction repertoire and 
internal architecture put it in a class 
by itself. We have a number of com­
parisons made by 6130 customers 
and prospects which we would be 
glad to send to you. They'll make 

, you think twice about thinking small. 

Principally, there are two classes of 
customers we wish to address our-:­
selves to-the small-scale area and 
the high-productivity applications 
with limited budget funds. 

SMALL SCALE' 
To the potential buyer of a small­
scale computer, there are a number 
of capable machines which are 
available to "do the job." However, 
aren't you looking for a system that 
can "do the job-plus"? The plus 

being able to expand to accommo­
date your next requirement. Many 
of the small-scale computers (under 
$35,000) that are being sold cannot 
provide the user with any realistic 
approach to expansion. 

The 6130 is in a different class, it is 
designed for expansion. Taking the 
already powerful computer, addi­
tional input/output channels, mem­
ory, and peripheral units can be at­
tached, but most of our competition 
can dO,'the sam.e. With the 6130, 
however, you can add a second 
processor easily, with no operational 
software problems. This additional 
processing power is relatively inex­
pensive whe,ncompared to installing 
larger systems.!': ' 

This built-in capability for growth 
insures that you won't be looking for 
another new system next year and 
haveloface the re-programming 
problem. 

HIGH PRODUCTIVITY 
Next, how about the buyer who has 
'a problem that actually requires a 
large-scale machine, but does not 
have the 'funds? The 6130 has a 



6130·computer 

capability that stretches into this 
high-productivity market. 

Historically in the computer field, 
the user's main problem is to justify 
a large financial investment to his 
management. Most of our compet­
itors in this area offer their large 
general purpose computer as a start­
er. They rely on the approach that, 
as the load increases, the solution is 
to add smaller and less capable sat­
ellite processors to handle input/ 
output and some pre-processing. 
By offering a some"Yhat reversed 
approach EM R allows the user to 
start with a significantly lower ini­
tial investment and build from there. 
Once the computer is installed, and 
the user can demonstrate to man­
agement what can be accomplished, 
he can build a good argument for 
expansion. The expansion is nor­
mally in the way of adding more 
peripheral equipment and additional 
core memory. This is further indica­
tive that, with the large-scale ap­
proach, the user has started out with 
more "computer-power" than need­
ed-and is paying for features that 
he cannot use or can do without. 
As the load increases, a point is 
reached where he has all of the op-

tions that use the software to the 
limit, but by that time, he runs out 
of "computer-power." 

In the case of the ADVANCE 6130, 
the high-productivity user may run 
out of computer-power sooner but 
would be in a position to add an-, 
other 6130 processor to immedi­
ate�y increase his computer power 
at a small financial addition. One 
6130 can handle background pro­
cessing while the second handles 
preprocessing and input/output. If 
this would not be an acceptable 
approach, a more powerful proces­
sor could be added and the 6130 
retained as a satellite. 

The 6130 alone can successfully 
offer this approach as competitive 
small computers are just not power­
ful enough to handle the general 
purpose requirements. 

ADVANCE 6130 FEATURES 
• Here are only a few of the power­

ful features of EMR's ADVANCE 
6130 computer. 

• 1 6- bit data word with parity check 
and memory protect. 

1#,,4' COMPUTER DIVISION 
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• 750 nanosecond memory cycle 
time as standard. 

• Exceptionally large repertoire of 
more than 100 instructions. 

• 1.5 microsecond add time. 

• Three hardware index registers 
with indirect address. 

• Relocation register with double 
indexing allowed is standard. 

• 128 interrupt priority levels. 

• Multiple processing hardware as 
standard feature. 

• Hardware multiply and divide a 
standard feature. 

• Up to 128 external interrupts. 
• Single instruction i'nterrupt with 

both individual and group enable/ 
disable allowed. 

.' FORTRAN, real time FORTRAN 
and macro assembler available. 

• Interlaced multiplexed I/O chan­
nel allows up to 16 devices to be 
connected to single channel. 

If your application fits in either cate­
gory-if you need immediate proc­
essing power with the capability to 
expand-if you require a high-speed 
system to function in a real-time 
data control environment-if you 
need the strongest software pack­
age in this market, we urge you to 
contact EM R Computer Division 
immediately. The address is: 8001 
Bloomington Freeway, Minneapolis, 
Minnesota 55420. Or call our Man­
ager of Marketing collect, 612-888-
9581. 

We want to tell you about our not­
so-small 6130 that can beat any 
"little" computer-and some of the 
"big" ones too! 
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letters 
our error 
Sir: 
With reference to the "Do-It-Yourself 
Parallel Processor" in the Look Ahead 
section (June, p. 17), I wish to cor­
rect an error which is typographically 
small, but functionally significant. The 
Information Systems Simulator, now 
under development at Boeing, is ex­
pected to be capable of evaluating 
100 million logic equations per second 
when completed in late 1968, rather 
than the 10 million cited in your 
write-up. 
ANGUS R. McKAY 
Seattle, Wash. 

the numbers game 
Sir: 
Mr. Gordon (The Forum, Feb., p. 
124) is quite right when he says we 
need a systems approach to educa­
tion. However, his wild extrapola­
tions' of computer-assisted instruction 
implementation ,on a large scale are 
based on the shaky assumption that 
in a "real" situation, approximately 

. 20,000 university students would each 
need 15 hours at a teaching terminal. 
This leads him to conclude that nearly 
4,000 terminals would be needed to 
service a university. At the present 
state of the art, given the large size 
of the terminals and memory limita­
tions, it is not yet feasible; neverthe­
less, with some vision, one can com­
pare this figure of 4,000 terminals to 
the 2 million volumes that service a 
university library. In this context, it 
is not so far out after all. 

However, let us consider a situation 
more closely in line with the present. 
Imagine Mr. Gordon's hypothetical 
university with 20,000 students, each 
of whom takes four courses. On the 
average, in present day usage, students 
spend approximately an hour a week 
on the terminal for a given course. Let 
us not forget we are' talking about 
computer-assisted instruction, not fully 
automated computer instruction. Sup­
pose, then, that each of the four 
courses our student takes has pro-:­
grammed material available for CAL 
Each student then will require about 
four hours a week at the terminal 
(not 15). This alone would revise Mr. 
Gordon's estimate of needed terminals 
from 4,000 to about 1,000. However, 
there are many subjects which do not 
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lend themselves to computer assis­
tance, so presumably a student would 
not use CAL in all of his four courses, 
but perhaps, on the average, in two out 
of the four. This further reduces the 
estimate of terminals needed to 500. 
Furthermore, research is showing that 
not all students benefit equally from 
CAL With additional research, one 
could perhaps select those students 
who ~ould derive most out of it. So, 
let us say instead of 20,000 students, 
perhaps only 10,000 would use CAL, 
which further reducesthe necessary 
terminals to 250, a figure that is now 
almost within the realm of possibility. 

Of course, all this presupposes good 
software-and that is a major prob­
lem today. Programming instructive 
material requires skill, time, money 
and patience. A rational approach to 
this takes into account the necessity 
of developing programs that are of 
general interest and that can be run 
interchangeably on a variety of ma­
chines. At the moment, there is not 
much organization in this area since 
the field is still in a state of flux­
and computer manufacturers have not 
formalized their hardware develop­
ment plans. 
SYLVIA W ASSERTHEIL 
State Univ. C;;ollege 
New Paltz, New York 

The author replies: Mrs. Wassertheil is entitled 
to her belief that mine are wild extrapolations 
based on a shaky assumption. But ... students 
(and there are only 2,000 of them) at the 
Univ. of California, Irvine, already average 
0.2 hours per week of terminal usage. We are 
predicting a tenfold increase in per capita 
usage at Irvine for 1972 when there will be 
6,400 students. And we expect that, in the 
ensuing 15 years, demand for CAl will increase 
almost another order of magnitude. This is the 
thrust of change at Irvine. The view may in­
deed be very different from New Paltz. 

installation checklists 
Sir: 
Congratulations on the excellent and 
almost 4 100% complete "Planning 
Checklist for a Computer Installa­
tion" (June, p. 37). Under "site prep­
aration: electric current," the reader 
is cautioned to "be sure that there 
will be no interference from other 
loads with the computer power." 
What about being sure that there 
will be no interference to other loads 
(e.g., adjacent laboratories) by way 

of unacceptable noise pulses coupled 
into power lines serving several labo­
ratories? Most data processing sys­
tems, fortunately, are physically iso­
lated in this respect and present no 
problems. For those that are not, 
however, adequate attention must be 
given to electrical grounding, imped­
ance levels and shielding, so that 
megacycle clock pulses do not get 
transmitted as obnoxious electrical 
noise to nearby facilities, particularly 
those using analog equipment. Proper 
installation planning should forestall 
potential inter-departmental jurisdic­
tional battles over whose responsibil­
ity it is to eliminate or filter out ob­
jectionable noise. As an analog com­
puter user who has seen a lab get 
surrounded progressively by better 
and better. noise sources (mag tape 
units can be wond~rful radiators!), 
this writer knows that the problem is 
not necessarily cured easily and 
cheaply. 
ALLAN M. WILSON 
San Diego, Calif. 

the rpg 
Sir: 
Harry Leslie's praise of RPG is well 
deserved. His comparison of COBOL 
and RPG is interesting, even though 
clearly subjective. 

However, it is probable that total 
documentation of a working program 
in RPG is more extensive, in general, 
since RPG programs are excessively 
terse-one might even say cryptic. On 
the other hand, COBOL sets out, by 

definition, to "humanize" business data 
processing programs, in the sense of 
stating actions and declarations in 
near-English, as opposed to the black 
art of coding. This, I should think, 
is a definite plus for COBOL; and 
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"writer's cramp" can easily be com­
batted by writing COBOL in longhand 
(who wants to go through life writ­
ing capital letters in little boxes, any­
way?). I would be surprised if your 
average reader found the RPG version 
to be the more readable. Also, it is 
apparent that many economies may 
be effected in Mr . Leslie's COBOL ver­
sion, which contains certain errors 
suggesting some unfamiliarity with 
COBOL. 

Economies and corrections are list­
ed below, correlated to the compiler­
generated line numbers. 
2. Period should follow 'SELECT' 

5-7. Not required 
33-34. May be written 01 RECORD-2 

PICTURE X (100). 

55. Picture should begin with let­
ter "S". 

58. The word FIRST is a reserved 
word, and may not be a data­
name. 

68-75. It should be noted that exe­
cution may leave an active 
perform-range (paragraph 
CARD-READ) whenever the 
CARD-INPUT end-of-file is 
reached, which is bad prac­
tice, but will not be detri­
mental. On the other hand, 
if a premature EOF is encoun­
tered, then the TABLE entries 
will not all have been prop­
erly initialized, so that line 80 

may compare to garbage, 
yielding unpredictable results. 

63. The word SELECT is a re­
served word, and may not be 
a data-name. 

78. A period should terminate this 
statement. 

80-82. The words IS EQUAL TO may 
be replaced by the equal 
sign. 

86. WRITE is a reserved word, 
and hence may not be a pro­
cedure-name. 

Finally, I estimate that a correct 
COBOL program for this application 
could be easily written inside thirty 
minutes, rather than "about two 
hours." 
KENNETH P. SEIDEL 

Northridge, California 

Sir: 
In "The Report Program Generator" 
(June, p. 26), Mr. Leslie mentions 
that the execution time will normallv 
fall completely within I/O time, elim'-
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Store data, then send it; 

while sending, start storing again; 
when done sending but still storing, 

start sending again if you want .. 

It's called bridging the time gap. The time gap that exists in getting data 
to computers, the time gap from terminals to the big machines. What bridges 
this gap is DATABANK;M DASA's unique Message Relay Station. 

DATABANK can store data, transmit previously stored data, or simul­
taneously store and transmit, and at independent speeds. It can be used with 
all common input-output devices including manual keyboard devices, page 
and line printers, Bell System Data Sets, card and paper tape readers and 
punches, as'well as tabulating equipment and computers. 

During the working day DATABANK can accumulate data, then transmit it 
to the main office via Data Sets over the telephone dial network at economi­
cal night rates. (It's called teleprocessing-data processing through telecom­
munications.) DATABANK is also a message sorter, receiving and storing rec­
ords or messages while routing and sending them to an output device at the 
same time. In addition, DATABANK can store a host of standard letter para­
graphs, contract provisions, and shipping instructions in standard formats. 

And because DATABANK can simultaneously send and receive at different 
speeds, it can be used to interconnect data machines or networks operating 
at different speeds or not in synchronism. 

Useful? You can bank your data on it! 
Other DASA data communications products include: 
DATACALL Automatic Message Composers that pre-store continuous 

messages up to 40,000 characters and read them out ... at the touch of one 
button. 

DATAGUARD Scrambler/Descrambler Devices that provide the ultimate 
in security for classified data. 

For detailed technical information about the DATABANK Message Station 
and other DASA data products, write: DATABANK, DASA Corporation. 

CASA CORPORATION 
15 Stevens Street, Andover, Mass. 01810 
(617) 475-4940 
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letters 

inating the necessity of efficiency. 
He later stated, concerning a modifi­
cation of one instruction in the table 
lookup, that "the time saved could 
be significant-probably half a milli­
second lookup on a Spectra 70/45." 
My question is: Has this modification 
resulted in the decreasing of total run 
time? 
PHIL H., ARNOLD 
Albuquerque, New Mexico 

The author replies: The object code produced 
by the RPG was made as efficient as possible 
to decrease the occurrences of the unusual case 
where execution time exceeds I/O time. If the 
overall processor time is decreased by 5 or 
10% due to efficient object code, then the 
number of unusual cases that will occur will be 
decreased. In answer to the question, then: 
yes. The table lookup could result in decreased 
total run time, but only for someone with large 
tables, doing many lookups for each I/O oper­
ation. 

balticulars 
Sir: 
In Letters ( June, p. 15), Edward A. 
Finn refers to "the ancient and beau­
tiful Rumanian city of Cluj." This 
ancient and beautiful Hungarian 
city, Kolozsvar, is the capital of Tran­
sylvania which was annexed by Ru­
mania after Wodd War I. Later re­
turned to Hungary, it was handed 
to Rumania by the Soviet Union- after 
World War II, as a sop for the loss 
of Bessarabia. ' 
S.PALFFY 
London, England 

equipment. numerics 
Sir: 
I frankly doubt that, anything could 
cause manufacturers to cease their 
fanatical proliferation of numerical 
designations of equipment. I wonder, 
though, if they could be persuaded 
to sacrifice their last digit to a stan­
dard. Perhaps something like this: 

o computer system 
1 cpu, main memory, logic, etc. 
2 data channel, controller, I/O 

processor 
3 disc, drum 
4 magnetic tape unit 
5 card or paper-tape reader 
6 printer, typewriter (output only), 

graphical output 
7 card punch, paper-tape punch 
8 display scope, control console, 

typewriter (for input and out­
put) 

9 other 
For example, 6902 is a peripheral 
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processor of the 6900 system, 958 is 
a display scope for the 950 computer, 
370-3 is a disc file for the 370 system. 

I'm sure the scheme could be-and 
should be-improved upon in the in­
terest of more comprehensible numer­
ology. 
BRUCE A. MARTIN 
Upton, L.l., New York 

no sesquipedalian, he 
Sir: 
In reply to I. A. MacLeod (Letters, 
June, p. 14) one word: PL/I. 
MYRON E. WILLIAMS 
Endicott, New York 

european glossary 
Sir: 
In view of the letter from the secre­
tary of the USA Standards Committee 
X3 ( June, p. 14),' and the Editor's 
Readout (June, p. 21), your readers 
may like to know what is happening 
on this side of the Atlantic. 

The British Computer Society has 
set up 'a terminology committee 
charged with reviewing the IFIP-ICC 
Vocabulary and preparing amend­
ments, additions, etc., for submission 
to IFIP when the next edition is pre­
pared. This committee is working in 
close cooperation with panel DPE/16 
of the British Standards Institution. 

The council of IFIP at their recent 
meeting in Madrid, approved the 
formation of a working group WG.-' 
1.1 to prepare a second edition of the 
English language version of the IFIP­
ICC Vocabulary. The chairman of the 
working group is I.H. Gould who is 
secretary of TC.1, chairman of the 
BCS terminology committee, and the 
BCS representative on British Stan­
dards Institution DPE/16. 

Your readers might also like to 
know that translation of the IFIP-ICC 
Vocabulary into at least nine different 
languages is being done at the mo­
ment under the direction of the Gen­
eral Assembly members of the coun­
tries concerned. 
J. G. MACKARNESS 
SecretarY-Bcs 
Administrative SecretarY-IFIP 
London, England 

Datamation welcomes your 
correspondence concerning 
articles or items appearing in 
this magazine. letters should 
be double spaced ... and 
the briefer the better. We re­
serve the right to edit letters 
submitted to us. 

What are 
RCA computers 
doing in the 
telephone 
business? 

Call 
any of these RCA 
EDP offices for 
full information. 
Amarillo ............. ,806 373-2631 
Atlanta ................ 404 634-6131 
Baltimore .... ,., .. , ... 301 752-7230 
Boston. , . , ....... , ... ,617 536-0880 
Ch icago ...•... , ..... ,312 782-0700 
Cincinnatj .. , ...... , ... 513 241-1690 
Cleveland , , ...... , , ... 216 579-0880 
Dallas ................ 214 351-5361 
'Dayton .... , .. " " , , ... 513 224-1406 
Denver .. , ...... , ..... 303 399-1460 
Detroit .......... ',' , ... 313 356-6150 
Greenville ..... ", .. '. ,803 235-1535 
Harrisburg " .......... 717 236-9367 
Hartford .... ,.,', .... ,203 527-4143 
Houston ...... " .. , ... 713 227-0723 
Indianapolis ........... 317 635-9000 
Kansas City ...... , .... 816 421-7890 
Los Angeles ... , , ...... 213 461-9171 
Miami .... ,.,."", ... 305 445-5487 
Nashville ..... " ...... 615 255-7035 
Newark ...... "., ..... 201 621-7035 
New Orleans .... , ..... 504 891-3761 
New York ..... , .. ' .. , .212 689-7200 
Oklahoma City ........ 405 427-6506 
Olympia .............. 206 357-4448 
Philadelphia ........ ".215 568-8150 
Phoenix.. . ......... ,602 277-8267 
Pittsburgh ......... ' .412 261-1080 
San Juan, P. R. .. , . . . . . 765-1455 
Raleigh .. . ...... ,919 833-2621 
Sacramento .......... 916 444-3480 
Salt Lake City. . . . .. ..801 364-7045 
San Francisco. , . , .... .415 981-5600 
St. Louis ...... , .... , .. 314 726-5322 
Syracuse ........... 315 474-5337 
Tallahassee .......... ,904 224-0034 
Toledo ...... , . , .... , . .419 246-4021 

'Washington, D. C .. , .. , .202 337-8500 
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What are RCA computers 
doing in the 

o telephone business? 
Two and a quarter million New 
Jersey Bell Telephone subscribers will 
soon be getting better service because 
of RCA Spectra 70 computers that 
talk directly to telephone operators. 
These advanced third-generation 
computers can pick the right long­
distance rate and whisper it in an 
operator's ear in less time than it 
takes to reach for an old-fashioned 
rate book. And in their spare time 
these same RCA computers will han­
dle billions of characters of inform a-

tion for regular data processing work. 
Why do companies like New Jersey 

Bell choose Spectra 70? Here are a 
few reasons. First, Spectra 70 offers 
impressive cost-performance ratios 
when compared to other systems. 

Second, RCA has an outstanding 
record for delivering both hardware 
and software. 

Third, RCA places major empha­
sis on service. Technical advisors are 
specialists in the industries they serve 
and offer many years' experience in 

Helping New Jersey Bell 
keep track of nearly 
50 million long-distance 
calls a month. 

0) The Most Trusted Name in Electronics 
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helping clients get more out of their 
EDP installations. 

Want the full story about why 
Spectra 70 is being used by New 
Jersey Bell, and Southern Bell, and 
New England Telephone, and New 
York Telephone, and General Tele­
phone of Ohio? Call your nearest 
RCA EDP office or telephone us at 
(609) 424-2385. RCA Electronic 
Data Processing, Camden, N.J. 08101 
RCA SPECTRAv7C 
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Now available in 60 days:' 

The first real 
real-time monitor with a 

. , 

24-bit computer. 

16 

Only our SEL-840A general-purpose computer has it. A unique monitor per­
mits time-sharing execution, including batch processing of background 
programs, task scheduling of foreground programs and on-line debugging. 
And the complete package delivers in only 60 days! 

Twenty percent less expensive and with twice the throughput (572K words/ 
sec.) of its nearest competitor, the SEL-840A is also the only 24-bit real-time 
computer with an independent, concurrent floating-point arithmetic unit. 
Price: $54,500. 

For further information, write for BULLETIN 9056A, or contact Systems 
Engineering Laboratories, Inc., 6901 West Sunrise Blvd., Fort· Lauderdale, 
Fla. 33310. Area Code 305 -587-2900. Offices also in Washfngton, D. C.; 
Los Angeles, California; Boston, Massachusetts; San Francisco,California; 
Cleveland, Ohio; Houston, Texas; Huntsville, Alabama; and Orlando, Florida. 

Systems Engineering Laboratories 
CIRCLE 14 ON READER CARD 

DATAMATION 



-_._. --- ---_. --.---- -- -----

Ip 

-----------

in: 

'-IT • 
l\TION • 

issue 

ying 

They 
~ular 

sup-

essing 

,ELES, 90006 
Olympic Blvd. 

lNDON 
. , London, W. I. 

DATAMATION 

0 

o o 

PHASE II: IBM OUT, 
POLITICIANS STEP IN 
The controversy over the cancellation of the AF 
Phase II award to IBM has done more than give 
Honeywell, Burroughs and RCA a chance to rebid. It 
seems that losing bidders with a complaint on future 
procurements will have many attentive ears in the 
legislature. John McClellan, developing into a 
Senatorial counterpart for Rep. Jack Brooks, has 
directed the Senate Subcommittee on Investigation to 
study the justification, and examine the economics of 
procurement, for computer systems by the Defense Dept. 
and other government agencies. While some claim the 
issue could become a political football, the 
subcommittee says it will simply handle complaints as 
they come up, working with GAO (and independent of 
Brooks), and suspects it will scrutinize such ideas as 
the DOD central evaluation agency for computer 
contracts. Prime candidate or model for that is the 
AF ESQ, the evaluation group whose lauded efforts may 
suffer a political black mark with Phase II. 

By publication date, the public should know what 
the ground rules will be in rebidding the system and 
who will compete. Honeywell, chief complainant and 
low bidder, feels their nadministrative errorn on 
benchmark time can be corrected with $1.25 million in 
additional equipment, still about $60 million under 
IBM's bid. But the AF has contended that the Honeywell 
CPU is too slow. So some bets are on Burroughs, 
although RCA can't be counted out. IBM, given a 50% 
chance by some and none by others, could bid a new 
system (what's one more proposal after six?) and/or 
offer a quantity discount -- not an uncommon practice 
in massive procurements and a way to comply with 
GSA schedule rules. 

MEMOREX BRANCHES OUT 
TO DISC DRIVES -
Back in 1964, mag tape maker Memorex Corp. quietly 
formed a group under chief engineer Bob Brumbaugh to 
develop a disc file system. It became Peripheral 
Systems Corp. last August and now has an IBM 2311-
compatible disc (pack) drive. The Memorex 630 series, 
as it's called,will take the IBM 1316 and an 
equivalent pack being readied by another Memorex 
subSidiary, Disc Pack Corp. Full production of the 
630 drives gets under way in the first quarter of '6S. 

CRT TERMINAL MAKERS 
SEE BOOM ,!HEAD 
Original equipment manufacturers are being approached 
by Conrac Corp., Covina, Calif., on a CRT/keyboard 
terminal complete with electronics and communications 
link. The alphanumeric unit, reportedly deSigned to 
sell for $7-SK, would be the second peripheral for 
Conrac, a large independent maker of CRT's. The 
12-inch screen has two types of character generators: 
a 5 x 7 dot matrix or a 20-stroke star burst. FiTst 
demonstration, we hear, will be in September • 
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Bargain price memories 
for people 

suspicious of bargains C 

Data Disc can deliver this 
6,400,000-bit disc memory for 
$6,400 when you buy ten, $7,400 
when you buy two, and $9,400 
for one alone. 

We can offer this low price per 
bit without sacrificing quality be­
cause our "in-contact" recorders 
store twice as many bits per inch 
as older "floating head" record­
ers. We don't try to cut the cost of 
discs, drives, heads or electronics. 
All components are built for maxi­
mum reliability-and cost accord­
ingly. But simply because it takes 
fewer components to store any 
given number of bits, you get the 
storage capacity you need at a 
lower cost. 

The F -series head-per-track 
system pictured above comes with 
storage capacities of 6.4, 3.2 and 
1.6 million bits. It has an average 
access time df 16.7 ms, and stores 
100,000 bits on each track-

enough to fill the core memory of 
a small computer. Data can be 
entered and retrieved very rapidly 
-at three mega­
bits per second. 
And the whole 
system fits in 8%" 
of rack space. 

When a large 
data library is 
needed, we supply an interchange­
able-disc memory system with an 
average access time of YJ second. 
Each disc, which holds 13,000,000 
bits, is permanently encased in a 
protective cartridge so you can 
store as many discs as you need. 

For complete information con­
tact Data Disc, Incorporated, 
1275 California Ave., Palo Alto, 
California 94304. Phone (415) 
326-7602. (" 

DATA DISC 
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If you're going to have a 
new business address, please 
fill out the form at the right 
now and return it to us. We'll 
make sure that DATAMA­
TION keeps up with you. To 
save time, we need your old 
address, just as it's printed 
on the mailing label, (or the 
whole label is better yet) as 
well as your new address. 

Name_ 

Title __ 

Campan' 

Address_ 

City __ 

NEW A 

Name_ 

Title __ 

Campan 

Address_ 

City __ 

What is 

~~iiiiiiiiiiiiiiiiiiiiiiiiiiiiii~~~iiiiiiiiiiiiiiiiiiii""/ _~~~S~ 

define 
your terms, 

please 
Whatever your work in in­

I'~formation processing, you'll 
, ~ communicate better with the 

help of this authoritative 
glossary. 

~ 
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DA 
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This gla~ 
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look ahead 

HYBRID CRT TERMINALS 
NEXT FOR ADAGE 

NEW SOFTWARE SPEEDS 
REMOTE BATCH ON 65'§. 

GOVERNMENT HASSLE WITH" 
UNIVERSITIES CONTINUES 

,IS THE WORLD NOW 
-READY FOR OCR? 

August 1967 

Meanwhile, Computer Communications Inc. has 
delivered its first CRT terminal, had sold over 10 
before the first on-line demonstration, and is 
developing an interface for the IBM 1130 computer. 
The firm (see Jan. '67, p. 19) figures to be in the 
black the first quarter of this, its second, fiscal 
year. In this 12-month period, it sees sales of 
60-70 more terminals. 

By using its hybrid computer, Ambilog 200, Adage has 
come up with a series of 2-D and 3-D graphics terminal' 
systems which require only voice-grade communications 
and no CRT buffer. The AGT models 10, 30, and 50 ' 
consist of: the Ambilog 200 with 4, 8, or 16K (30-bit) 
memory; CRT'~ with more'than 1000 lines/inch 
resolution; light pen, analog tablet, and keyboard 
input; hybrid arrays; disc files; communications 
interface between the AGT system and a remote cpu; and 
a graphics recorder for hardcopy output of the image. 
Software includes a monitor, graphics 'interpreter, 
image subprograms, basic communicationultilities, and 
remote operating system interface modules. Deliveries 
for the basic model begin January. Prices range from 
$75K to $200K. 

What do you do if you don't want the 360/67 you 
ordered? The Univ. of Pennsylvania thought about a 
mod 65/40 ASP system, but now may use just the 65 
because of a program IBM-Houston developed, called 
HASP (not yet generally available). This is a 
completely spooled I/O scheme for remote job 
processing which, in operation with OS 360 version 11, 
has run test batch programs on the 65 faster than the 
mod 75 with only OS. Pepn is working on their own 
version called HASP-PHAST. 

The federal government and the Nat'l ,Assn. of College 
and University Business Officers are still trying to 
find a long-range solution to the thorny question of 
what schools should charge for computer time used on 
gov't-supported work (see Editor's Readout, July '66, 
p. 21). Right now the government balks at paying more 
than other users, including students doing unsponsored 
work. Universities claim this is what would otherwise 
be idle time. 

One positive action: the BOB has nixed a request 
by Princeton Univ. to,have computer charges assigned 
to nindirect costs,n as libraries and administrative 
salaries are treated. The Governmental Relations 
Committee of NA CUB 0 , with the help of university 
computer center/directors, is trying to hammer out a 
new recommended policy which then must pass muster at 
the BOB and among participating agencies. Don't look 
for a rapid solution. 

With all the fuss and feathers about optical characte~ 
recognition, it's likely that only some 300 units have 
been installed altogether. Now, though, we hear that 
IBM is warming up for a mass,ive campaign ••• promotion, 
advertising, and general education ••• to persuade the 
world at large that OCR is the way to go. ' 

Reportedly, a family of machines is plapned, of 
which the 1282, 1285, and 1287 are just a beginning. 
Newest of these, the 1287, is the one that can'~ead a 
few hand-printed letters as well as printed material. 
No installations have been reported yet but there isa 

(Continued on page 119) 
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Every ,wCOMP DDP-124 includes 253 field-proven 
software programs, FORTRAN IV compiler with Boolean 
capabilities, compatible symbolic assembler ... and 
more. That's a lot of 24-bit software strength at your 
fingertips to help solve your programming problems. 

Hardware? DDP-124 features IIC Ii-PAC logic modules 
for high reliability, high performance, high speed at low 
cost ... and its specs make it an ideal computer for 
flight simulation, message switching, physics research, 
radar tracking, data acquisition, scientific computation, 
missile tracking, impact prediction. 

Interested in the finest 24-bit IIC computer? Write today 
for new DDP-124'brochures with complete software 
listing, Honeywell, Computer Control Division, Old 
Connecticut Path, Framingham, Massachusetts 01701. 

rA30 COMPUTER CONTROL 
~ DIVISION 
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editor's read~ut 

GUEST EDITORIAL: 

THE SYSTEMS GAP 

August 1967 

In this issue you will read about the state of the computer art in the USSR and 
come to the inescapable conclusion that there exists a computer gap between 
the U.S. and Russia. When I visited the Soviet Union as a member of the U.S. 
computer delegation in 1959, the gap was most apparent. But {was im'pressed 
by the intelligence, vigor, and dedication of Soviet computer specialists, and felt 
that they would close the gap in a few years. "I was wrong. Eight years later, the 
gap still ·exists. 

Why? I believe part of the· answer lies in the gap between our two economic 
~ystems-communism Soviet-style and capitalism as practiced in the u.s. For a . 
nation that has adopted cybernetics almost as a religion, the USSR has an 
economic system with a fantastically poor feedback mechanism. 

You have probably heard the story of the Soviet nail plant which concen­
trated its production on long, fat nails. Why not, if the measure of success is 
pounds of nails produced and not even pounds of nails sold, much less amount 
of profit. 

The responsibilities of the computer manufacturer end when he delivers the 
machine. The factory is not responsible for supplying software or maintenance 
and is little concerned with providing spare parts. Most of the complaints center 
on peripheral equipment. The BESM-6, the Soviet's newest and fastest comput~ 
er, has two sets of peripherals in order to achieve reasonable reliability. The 
Minsk 22 tapes have 16 tracks, but the second eight are a replicate of the first 
eight for reasons of reliability. Even so, Soviet computer expert Academician 
V. M. Glushkov complained last year that "information is stored on magnetic 

. tape without loss no longer than a month. Magnetic tapes are not interchange­
able and this means that a block of information recorded on tape for one com­
puter cannot be used on another." When the Soviet computer delegation visited 
the U.S. in 1959, one of their greatest interests was our magnetic tape art-they 
wanted to know how we achieved reliability and interchangeability. They ex­
amined our equipment meticulously but apparently still have been unable to 
achieve the reliability and interchangeability we enjoyed in the 1950's. 

There is another subtle problem which, I believe, has hindered Soviet computer 
development. (It gives us difficulty, too.) Due to the increased pace of tech­
nology, significant changes now take place in a period of time which is short 
compared to the life span of an individual. It used to be that a man could get 
an education, take a job and learn more through experience, move up in the 
company and do well until he reached retirement, drawing on his early education 
and experience. This is no longer the case. Without continuing education, he 
may become obsolete long before retirement. 

This is not only a problem for the individual, but also for the organizations 
being run by men whose education and experience are obsolete. In the U.S., 
if comparatively young men have a new idea which they are unable to sell to 
one management, they can try another company, or go into business for them­
selves. Indeed, the story goes that IBM decided in the late 1940's they would 
not go into the electronic computer business and turned Eckert and Mauchly 
away. Alternative courses of action are rarer in the USSR-going into business 
for oneself is not permitted. There have been isolated examples of computer 
developments outside the official stream (the BESM-4 being one) but they are 
rare. Indeed, most experts agree that Soviet computer development didn't really 
get underway until after the death of Stalin in 1953. 

I mentioned earlier that this problem (pace of change compared with human 
life span) also inhibits computer developments in our own country. How? Mem-"" 
bership in the scientific Establishment generally accrues only to men with long 
and distinguished careers and rarely to young men. Since the computer field is 
only some 20 years old, these older men completed their formal educations long 
before the birth of computers. Some have learned about computers, but chiefly 
as a tool in their own disciplines. But the number of true computer scientists 

. among the. scientific Establishment is essentially zero. 
To cite a result of this, it comparison of the number of government-supported 

fellowships in computer sciences with the number in mathematics causes men 
with an admitted bias towards the computer sciences to cry "unfair." Unlike 
Eckert and Mauchly, these men can't take their story elsewhere but must keep 
pounding on the same door. They are making progress, but it comes slowly and 
with bruised knuckles. The fact that the Soviets may be having similar diffi­
culties is of little consolation. - PAUL ARMER 
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SOVIET 
COMPUTER 
RELIABILITY 
by STUART G. HIBBEN 

D Within the last few years, data have begun to 
appear in Soviet technical publications on the 
reliability of some computers currently used in 
the USSR. A review of the reliability histories for 

three of these, the Ural-2, M-20 and Dnepr, shows that 
despite regular maintenance schedules, failure rates are 
high. Soviet authors have analyzed critical design and main­
tenance factors that most affect reliability, and have pro­
posed remedial steps to reduce computer failure frequency. 

The question of reliability in complex systems has had 
a good deal of theoretical treatment in the Soviet literature 
fora number of years. With an increased emphasis on 
cybernetics, there has been a corresponding increase in 
attention to the reliability problems of modern digital com- . 
puters. To date, however, the bulk of Soviet contributions 
on computer reliability has been of a theoretical nature 
only: a reliability problem is assumed, and then techniques 
for solving it are proposed. This has led to numerous papers 
on optimal redundancy design, debugging programs, meth­
ods of failure prediction, and other' analytical approaches 
to reliability improvement. . 

Only recently have concrete data been published on 
the actual reliability history of some Soviet computers. 
The treatment is somewhat fragmentary, and not always 
rigorously expressed, but at least admits the existence of 
reliability problems and suggests ways that they may be 
overcome. The present intent is to examine some of these 
reliability data and the analyses made of them. 

early history 
Failure rates in first-generation. vacuum tube machines 

were, not surprisingly, quite high. Evidence of the problem 
was cited in a 1965 reportl criticizing the low dependability 
of, early designs, including the BESM, Strela, and Ural. 

1 Malikov, I. M., and A. N. Rokhmistrov. "On the problem of calculating 
computer reliability." IN: leningrad. Inzhenerno-ekonomicheskiy institut. 
Trudy, no. 55, 1965, 79-84. 

2 Dashevskiy, l. N., S. B. Pogrebinskiy, qnd Yeo A. Shkabara. The Kiev 
computer. Kiev, Izd-vo Tekhnika, 1964.324 p. 

3 Rabinovich, Z. l., and E. I. Komukhayev. "Means of studying the 
dynamic reliability of digital computer elements." IN: Akademiya nauk 
SSR. Sibirskoye otdeleniye. Institut avtomatiki i elektrometril. Avto­
maticheskiy· kontrol' i metody elektricheskikh izmereniy,t. 1 (Automatic 
control and. methods of electrical measurements, V. 1). Moskva, 1964, 
178-183. 
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an appraisal 

Records from these three -showed that the average monthly 
component failure rate had been as high as 9% of the total 
number of computer components. Even if only active com­
ponents are considered, this is a discouraging figure, con­
sidering that some models of the BESM and Strela had over 
5000 tubes alone.· This high percentage was in part at­
tributed to the fact that when these computers were de­
veloped there was a general lack of· statistical data on all 
electronic component failure rates, so that it was difficult 
to design a given reliability level into any complex system. 

Another early computer, the 'Kiev, was designed in the 
late 1950's and has been in service since the early 1960's. 
It includes a 1024-word, 40-bit core memory with 10 usec 
access time, a 9K word drum memory, and a maximum 
speed of 15,000 op/sec. After a three-year test program its 
designers2 reported achieving a utility factor of about 0.7, 
or 17 hours per day, and concluded that not much better 
could be expected from a vacuum-tube machine of that 
complexity. An error-detection system incorporated in the 
Kiev was later described3 , which was designed to detect 
three types of triggering fault: missing pulse, incorrectly 
timed pulse, and amplitude or wave-form discrepancy, any 
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of which would actuate an: audio alar~ and 'a signal light. 
A mean trigger error rate of one per eight or nine hours 
was in this way correlated to spiking on the power supply; 
by tightening up voltage stabilization to within 0.2% of 
nominal, this source of trouble was said to be eliminated. 

Some interesting general comments ort computer reli­
ability were made by P. P.Mesyatsev in 19634 • He used 
figures from ~ presumably typical computer to show that 
useful' machine time was only, slightly over 50% of the 
total time studied. Of the remaining time, the largest 
portion was devoted to preventive maintenance (about 
20%), with the remaining nonproductive time divided 
among lesser causes. Among the latter were 5% down time 
charged to lack of maintenance personnel, and 4% charged 
to primary or substation power failures. 

Mesyatsev charged a large portion of computer failures 
not to design, but to substandard manufacturing and as­
sembly: He concluded pessimistically that since later gen­
eration computers would demand even more sophistication 
in circuit techniques, the' reliability of future Soviet ma­
chines was more likely to go down than up, unless drastic 
steps were taken to improve production quality control. 

Recently, more detailed histories have appeared on three 
computers - the Ural-2, M-20, and Dnepr. These may all 
be defined as medium-capacity general-purpose types; the 
last is the only solid-state machine of the three. So far as 
the writer knows, these constitute the most detailed re­
liability studies published to date on serially-produced 
Soviet computers. 

ural-2, 
Although the Ural-2 is an older vacuum-tube model 

which has been superseded by solid state versions, it is still 
one of the most frequently mentioned computers' currently 
used in the USSR; in this sense its reliability record might 
be considered as the most typical, for Soviet computers. 

In reporting the failure history of a U ral-2, B. 1. Belov 
et a15 have some frank criticisms of the way computer 
reiiability is measured and maintained. Because of wide 
variations in ?perating environments, type. of duty, and 

4 Mesyatsev, P. P. "Nadezhnost' proizvodstva e/ektronnovychislite/'nykh 
mashin. (Reliability in the production of electronic computers"). Moskva, 
Izd-vo Mashgiz, 1963', 76-78. 
5 Belov, B. I., I. P. Norenkov, and M. A.Titov. "Design and reliability 

August 1967 

skill of operating personnel at different co~puter instal­
lations, there can be wide discrepancies in usual reliability 
indices such as mean time between failures and preventive 
maintenance time expenditure. The MTBF'S for nine Ural-l's, 
for example, varied by as much as 9 to 1; for six Ural-2's, 
the percentage of time charged to maintenance and repair 
was found to vary by up to 3~f times; The reasons cited 
for such variances are as follows; 

( 1) Differences in initial checkout periods for new com­
puters, which may be anywhere from hundreds' to 
thousands of hours. 

(2) Inconsistency in defining or identifying failures. For 
example, a component or module might fail to meet 
its spec limits in a separate test, and so could be 
classified as a computer failure even without 
causing a computer ,malfunction. 

( 3) Differences in operating environment, including 
ambient temperature and humidity, power source 
stability, and, notably, skill level of maintenance 
personnel. 

Competence of personnel is' especially singled out for 
comment. Belov notes that ineptness in testing and fault 
location can easily lead to additional failures, which may 
not necessarily be segregated from true operational failures. 
He deplores the practice of wholesale swapping of plug-in 
modules when trying to isolate a fault; evidently there is 
enough tolerance in nominally identical modules that in­
.discriminate exchanging of them can lead to computing 
errors. Belov is even moved to remark that while thumping 
a piece of electronic equipment may clear up intermittent 
contacts, for example, it may just as well introduce new 
problems; his implication seems ,to be that this is a common 
practice which ought to be discouraged, at least 'as far as 
digital computers are concerned. . 

With these background remarks, Belov describes the 
failure experience on a U ral~2 computer which began op­
~ration in Moscow in 1961. Most failure data were logged 
in 1963 and early 1964, so the machine was considered 
to be well past any infant-mortality period. During some 
3060 hours of computer operational time 136 electrical 

factors in the Ural-2 computer". IN: Moskovskoye vysshee tekhnicheskoye 
uchilishchye imeni N. E. Baumana. Vychislitel'naya tekhnika; sbornik 5. 
(Computer technology; collection 5). Moskva, Izd-vo mashinostroyeniye, 
1966, 177-183. 
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failures were recorded, for an MTBF of 22.5 hours. Break­
downs of failures by functional unit and component re­
vealed that one type of diode in the power sUPllly was by 
far the chief offender, evidently as a result of overheating. 
Not counting the power supply, MTBF would have been 
about 50 hours. During the test interval a utilization factor 
(mean daily usable time/24) of 0.84 was attained. 

In analysis of the maintenance technique, failures were 
classified as either catastrophic or "gradual," i.e., function­
ing marginally or out of tolerance. The maintenance prob­
lem is illustrated by citing a machine use interval during 
which 45 items were replaced during routine preventive 
maintenance, but during which there were nevertheless 
an additional 36 catastrophic failures plus nine gradual 
failures. Catastrophics were written off as random events 

This likeness of lenin was produced with a URAl-
14 computer with a 400-lpm printer. The latter, a 
drum unit, has both Russian and English charac­
ters, 128 print positions, and is pressure-roller fed. 
It is printed here courtesy of Sol Zasloff. 

not preventable by maintenance procedures; the nine 
gradual failures not revealed during maintenance tests. 
were explained as follows: five occurred because test thres­
holds were too high; two occurred in locations only inter~ 
mittently checked; and two occurred in locations not 
checked at all. The price paid for not detecting these in­
cipient breakdowns became apparent in the average down 
time consequently required to repair a gradual failure:" 
one hour and 20 minutes, as compared to a mean 20 
minutes to repair a catastrophic failure. 

While shortening of fault location and repair times would 
obviously be desirable, Belov emphasizes that streamlining 
of the operational checkout after a repair would be even 
more effective, since the latter accounted for 70% of the 
maintenance time expended in his program. He also asserts 
that an optimum interval betweep. maintenance periods 
exists, and should be determined; for the cited Ural-2, 
based on a normal two-shift work day, he ,calculated this 
interval at 12-13 hours. 

More failure history, evidently on the same Ural-2, was 
simultaneously reported by Titov et a16• The data some­
what overlap those of Belov, but do include some ad­
ditional findings. For example, during the first half of 
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1964, the mean time to repair a permanent failure was 41 
minutes, compared to 83 minutes for an intermittent fault. 
(Note that in both these studies the term "fault" or "failure" 
means the malfunction of some discrete component; there 
is no exception made for errors from spurious triggering, 
noise effects and the like, of t~e type mentioned earlier in 
the Kiev.) 

Titov's report includes two failure tabulations of interest. 
One of these correlates failures with operational steps in 
comp"utation, and gives the resultant repair time required; 
the worst case was that of erroneous memory write, which 
needed an average 84 minutes to correct. His second tabu­
lation gives mean repair time per failure for the com­
puter's six functional units: power supply, control, inp~t, 
core memory, arithmetic unit, and printer. Repair time 
ranged from 120 min/failure in the control unit to only 
four minutes in the power supply, the latter being credited 
to built-in fault indication. The Ural-2. power supply thus 
h~d the double distinction of failing most often an~ being 
most quickly repairable. 

Titov claimed that the performance of the Ural-2 im­
proved during its six-month test period. It is puzzling that, 
despite this claim, he reported an MTBF of only 13 hours, 
well below Belov's figure. If the same Ural-2 was involved 
in both reports, the methods of calculating MTBF were ap-
parently different. . 

m-20 
The M-20 is also a medium capacity, general-purpose 

computer which uses tubes and semiconductor diodes as 
active elements. It has been reported in use since 1960. It 
includes a core memory with a 4096 45-bit word capacity, 
6 usec access time, and both tape and drum external stor­
age; its rated top speed is 20,000 op/sec. 

A continuous and systematic effort is being made to 
improve the M-20's reliability. This is being done by strict 
preventive maintenance, coded failure logging, and statisti­
cal analyses of failure data which provide feedback for 
optimizing the design as well as the maintenance proce­
dures. Results of this program for the 1961-1965 interval 
on two M-20's have been reported at length by Kobzar' 
and Smagliy7. 

Again, the main functional units of the computer are 
separately listed as to reliability performance; the arith­
metic unit is cited to illustrate the approach. Here the 
main tube used is a type 6Zh20P, considered reliable 
enough that onJy annual checking is necessary. When 
tested, all tubes 40% or more below standard gain are 
replaced. Four years of this routine showed. that the an­
nual replacement rate of 6Zh20P's for both computers, 
with a total complement of 3622 tubes, dropped from 
5000/yr in 1961 to 3300/yr in 1964. Unfortunately, there 
is no breakdown in these figures between maintenance 
rejects and operational failure~. Records for other tube and 
diode types showed that" whereas the annual replacement 
rate dropped by as much as 10 to 1, the actual number of 
replacements for some component types still exceeded the 
complement by several times. 

Failure histories, mostly qualitative, of. the other M -20 
units are available7 • Tape and drum stores proved quite 
reliable, provided that strict mechanical maintenance of. 
drive and head elements was adhered to. Drum heads were 
temperature controlled to ±0.5°C, which contributed to 
their good performance. After two years of testing it was 

6Titov, M. A., L. V. Surkov, and S. R. Ivanov. "Questions of maintain· 
ability of digital computers." Ibid., 201-210. 

7 Kobzar', M. T., and A. M. Smagliy. "Operation and improvement of the 
M-20 digital computer." IN: Kitov, A. I., ed. Tsifrovaya vychislitel'naya 
technika i programmirovaniye. Sbornik statei, vyp~ 1 (Digital computer 
technology and programming. Collection of articles, no. 1) Moskva, Izd.vo 
s(lvetskoye radio, 1966, 87-102. 
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possible to double drum write, density from three to six 
pulses/mm, and to narrow the head gap tq 15-20 microns 
without degrading performance. 

The optimum maintenance program which was ac­
cordingly evolved for the M-20 was as follows: 

a) Daily checks of two-three hours duration; running 
test routines at, over- and under-voltage, and includ­
ing separate checks of reader, output printer, and 
output perforator. 

b ) Weekly checks, six-eight hours long: the daily check 
routine plus a check of memory read and write 
operations, and logic circuit checks. 

c) Quarterly checks, four days long: the weekly check 
plus disassembly and overhaul of power supplies and 
signal circuits, and testing at subnormal filament 
voltage. 

d) Annual checks, 10-15 days: the quarterly check plus 
extensive overhaul of power supply and cooling sys­
tems, input/output hardware, and external memories; , 
cleaning and adjustment of all sub-assemblies; and 
testing of all tubes, as described above. 

Kobzar' and Smagliy assert that rigorous observance of 
this schedule, together with design improvements, has ap­
preciably increased the reliability of the M-20 and lowere~ 
its operating cost, although no MTBF figures or other re­
liability indices are cited in support of this statement. One 
result claimed is that an annual operatip.g time of 714$ 
hours has been achieved, or, an average of 19 hol,lfs, 35 
minutes per day - about the same utility factor as for the 
Ural-2. 

dnepr 
The Dnepr, known in prototype as the uMshN, is a 

transistorized, general- purpose computer reported to have 
been in serial production for several years. One design pur­
pose for the bnepr is use as a process controller, hence its 
reliability is of special concern. The Institute of Cybernetics 
in Kiev, where the Dnepr was designed, has issued two 
reports on reliability studies of this computer in factory 
installations. In 1964 some brief results were givenS on 
two, of the prototype' uMshN models, which emphasize the 
personnel problem in maintenance. When a trained team 
from the Institute was used for maintenance, an MTBF of 
125 hours was recorded; use of a local factory-trained 
team, on the same schedule, caused a drastic drop in MTBF 
to 67 hours. 

A ~or~ detailed reliability study made in 1962-63 on 
two Dnepr's (possibly the same machines) was sub­
sequently reported9 . From 6400 hours of machine time, 
on a two-shift daily use basis, the following indices were 
obtained: • 

1) Mean time between failures was 142 hours. (This 
did not include failures detected and repaired during 
routine maintenance.) 

2) Mean daily preventive maintenance time tpr was one 
hour, 20 minutes. 

3) Probability of failure-free operation P (t), for a 
given operating interval t, was 0.5 for t = 100 hours, 
b8sed on an exponeritially i-iSing expectancy of 
failure with time. 

4 ) Me~n daily time lost in failure repair, outside of 
maintenance (tr) was 32 minutes. 

8 Korytnaya, L.A. "Some questions '011 operational reli!Jbility of digital 
computers and control systems." IN: Akademiya nauk UkrSSR. Institut 
kibernetiki. Kibernetika i vychislitel'naya tkhnika (cybernetics and com­
puter technology). Kiev, 1964,62-73. 

9 Trubitsyn, L. M. "Reliability of an experimental model of the Dnepr 
computer. i

' IN: Institut kibernetiki AN SSSR. Opyt ispol'zovaniya tesif­
rovoy upravlyayushchey mashiny Dnepr (Experimental use of the Dnepr 
digital control machine). Kiev, 1965, 12-23. 
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5) Maintenance efficiency index, defined as the ratio of 
failures detected during maintenance to total failures 
occurring, was 0.42. 

6) Mean daily usable time (tu), defined by 24 - tpr -tn 
was 22 hours, 8 minutes. 

7) Computer utilization factor = tu/24 = 0.92. 
(Note that items (6) and (7) are based on a 24-
hour day, instead of the specified 16- hour working.) 

A breakdown by functional unit gave MTBF'S ranging 
from 4200 hours for the control console to 724 hours 
for the core rriemory. In the latter case, the troubles were 
ascribed mainly to faults in triggers and read amplifiers. 
Some 65% of these basic failure causes were bad con­
tacts and poor solder joints, whereas transistor and diode 
failures accounted for less than 10%. At least some of these 
difficulties were explained by the fact that the test models 
were early prototypes and in some cases used "non­
standard" components or circuits. Nevertheless, it was con­
ceded that improvements in contact and circuit design 
are obviously necessary if any significant increase in the 
142-hour MTBF is to be achieved. 

conclusions 
If we should try to compare the reliabilities of Soviet 

and American computers, several qualifying factors must 
be kept in mind. One obviously is that most of the Soviet 
data available are for outdated vacuum-tube machines, 
which under the best of conditions will show up pooriy 
against the second- and third-generation solid state designs 
which are now the norm here. A distinction must also be 
made between industrial versus high-pdority scientific ap­
plications of computers in the USSR; one would assume, for 
instance, that the Soviet space program does not suffer 
from the kind of failure rates quoted above. Comparing 
generally used industrial or laboratory computers in the 
two countries, and judging from. attainable failure rates 
of discrete components, one is probably safe in saying that 
the MTBF'S of U.S. computers are at least an order of 
magnitude greater than their Soviet counterparts. With 
the advance to solid-state machines in the USSR, this gap 
may decrease. The latest Soviet transistorized models 
(Minsk-2and -22, Razdan-3, Yral-ll and -14, and M-220) 
are claimed to be notable for their high reliability and good 
producibilitylO, but the quantitative improvement remains 
to be seen. Quality control of semiconductor production 
is just one of the preseI1t limiting problems that has been 
mentioned as troublesome .. 

Along with ambitious proposals for reliability improve­
ment, the Soviets have on occasion chided their com­
puter industry for its poor performance. Academician V. 
M. Glushkov, a pioneer in computer design, has com­
plainedll that present computers can operate only "a few 
hundred" hours between failures, and the record for 
peripheral equipment is even worse, with daily break­
down common. Furthermore, the quality of magnetic 
tape is so low that taped data cannot be stored over a 
month without suffering loss-an understandable incentive 
for the Soviets to seek higher quality tape from abroad. 

As the present review shows, there are a number of 
quality control problems which limit the reliability of 
Soviet computers. But the most . frequent complaint, 
common to almost all of the cited sources, concerns the 
lack of capable operating and maintenance personnel. 
Some authors give this problem top priority, asserting that 
improvement in personnel' qualifications is of the most 
urgent necessity if acceptable levels of computer re­
liability are to be attained. • 

10 Koryshev, B., and I. litvinov. "Electronic computer technology." Tech­
nike i vooruzheniye, no. 9, 1966, 68-73. 

11 Izvestiye, 10 July 1966, p. 5. 

25 



THE 
BESM-6 
COMPUTER 
by WADE, BO. HOLLAND 

D A considerable amount of information has been 
" released over the past year on the Soviet V nion' s 

newest and fastest computer, the BESM-6. For a 
. computer 'not yet in widespread use, this is a 

radical departure from custom. The machine has heen high­
ly publicized to the general public, with the first photo­
graph of its appearance in Pravda last October. Stories and 
photographic spreads, complete with color pictures (an­
other first for Soviet machines ), have been carried in mass­
circulation magazines. Following is a description of the 
machine compiled from several sources (see bibliography). 

The BESM-6, the newest, largest, and fastest of the 
known Soviet computers, represents a marked advance in 
Soviet computer design and engineering. Its major features 
include a claimed speed of linillion operations/second, 
which is more commensurate with application demands 
than that of any previously known Soviet machine; all­
solid-state construction; input-output units more closely 
equivalent to V.S. 'equipment than those available on any 
other Soviet machine; some kind of time-sharing capabili­
ties; etc. 
Th~re is mounting evidence, however, that considerable 

operational difficulty has been experienced with the ma­
chine, that its effective speed in actual practice is consider­
ably slower than claimed, and that it suffers from digital 
limitations. Nevertheless, it includes a number of major 
improvements over its predecessors, the M-20 and the 
BESM-2. For example, the speed of the store has increased 
approximately five-fold, from 10 usec to 2 usec; the 
internal circuit speed has increased by a factor of about 
10, from a clock speed of 1 me to 10 mc; been consider­
ably improved. 

BESM-6 is probably intended to supersede the BESM-2 
and the M-20 in scientific and engineering applications 
requiring very high speeds and large-scale production, 
as would be encountered in the larger and more important 
research institutes, government bureaus, academic institu­
tions, and industrial plants. It is not known how many 
BESM-6 machines have been built (probably not more than' 
five or six), nor how many are planned. The prototype 
unit was built at the Academy of Sciences' Computer 
Center in Moscow, and a number of design changes 
resulted from the experience of using it at the center. 

A second machine is known to be operable, although 
perhaps not yet doing useful work, at the Institute of 
Mathematics of'the Siberian Department of the USSR Acad­
emy of Sciences in Novosibirsk. The Joint Institute for Nu­
clear Research at Dubna probably has or will soon have 
a BESM-6. Many other institutes are scheduled to get the 
machine as it becomes available. 

The machine's 32K,: 2'-usec memory is the largest and 
fastest known store in a Soviet machine. It is overlapped 

1 No Soviet machine has ever been equipped with a disc. However, 
discs are currently under development in the Soviet Union and should 
be available in the near future. 

2 The M-20, the largest previously known Soviet machine, could execute 
20K three-address instructions per second. If one three-address instruc­
tion is taken to be equivalent to 2.5 single-address instructions, then the 
improvement is 20-fold. 
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newest and fastest 

and there appears to be instruction look-ahead capability. 
I/O is buffered. The BESM-6 is also the first large single­
address Soviet computer; all previous machines from the 
same design group-the Academy of Sciences' Institute 
of Precise Mechanics and Computer Engineering, under 
Academician S. A. Lebedev-have been three-address. Suc­
cessful production of the machine demanded considerable 
improvements in the quality of magnetic cores and high­
speed transistors and diodes, in the magnetic drums and 
tapes, and in the general art of producing large electronic 
devices. It does not, however, have disc storage, and there 
are no indications of any current plans to add discs. 1 

At a speed of 1 million operations/second, it is estimated 
that BESM-6 would be about 20 times faster than M-20.2 
The designers are adamant in their claims for the machine's 
speed, and state that the evaluation is based on a formu­
lated mix of operations (70% floating-point additions, 30% 
multiplications). However, an article in the popular maga­
zine Ogonek cites the machine's handling of Fresnel's 
integral at a speed' 55 times faster than the same problem 
could be run on a BESM-2; since BESM-2 operates at 
10,000 operations/second, BESM-6 must have been running 
only a little over half as fast as its claimed capabi~ity. 
The same article also equates one minute of BESM-6 time 
to one hour on BESM-2; this means an effective operating 
speed of only some 600K operations/second. 

actual performance 
There is considerable speculation in the West that even 

these reduced figures are not indicative of actual BESM-6 
performance, and that on the average it is' capable of only 
about300K operations/second. Additionally, the machine's 
reliability appears to have been poor thus far, and it is 
doubtful that any of the existing .units are yet fully opera-
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tional. Reports indicate that BESM-6 has been experiencing 
tunnel-diode temperature problems and what are described 
as "back-panel" problems, perhaps relating. to transit times. 

The BESM-6 design, which some Western experts feel 
copies many of the features of the Atlas machine seems 
to emphasize minimal core usage, understandable in view 
of its rather limited (and not expandable)3 core store of 
only 32K words (in eight 4096-word blocks;4 words are 
50 bits long). The use of two instructions per word, of 
15-bit index registers and addresses (thus limiting the 
number of core addresses to 32K), and the incorporation 

. of literal data directly into the instruction wherever pos­
sible all suggest. that the machine was specifically designed 
to economize on accesses to high-speed core storage. How­
ever, the design may instead have been oriented toward 
ease of programming, optimum execution of programs, 
specific applications, or conservation of storage space. 

'. The BESM-6 makes extensive use of a system whereby 
data storage referencing is overlapped with arithmetic 
operations and with control functions; the machine report­
edly has five levels of instruction look-ahead. Capability 
exists for simultaneous processing of several problems-i.e., 
some sort of time-sharing or multi-programming. For this 
reason, the machine is reportedly equipped with an in­
terrupt system, memory-protect circuits, and indexing. Dis­
tribution of core and external storage space between pro­
blems is automatic, as is the sequencing of the operation 
of the external systems. 

Provision is made internally for the use of any part 
.of the memory as a "stack" or "push-down store." The 
machine has capability for indirect addressing at any level, 
and also for multiple address modification. 

3 The store on the BESM-6 at the Science City in Novosibirsk may 
eventually be increased to 64K; however, extensive hardware modifica­
tion is anticipated. The additional 32K may be made available to other 
machines as well, and will probably figure prominently in plans under­
way at Novosibirsk for a large time-shared system. 

4 Core is apparently organized in eight blocks, but manufactured or 
packaged in four 8K units. 

5 The quote is from the article in Nauka i zhizn'. A translation is 
available from the Clearinghouse for Federal Scientific and Technical 
Information of the U_S_ Department of Commerce (JURS 38,941, "The 
BESM-6 Computer," Dec_ 5, 1966, $1)_ 

6 "USSR's Yershov Speaks in L. A." DATAMATION, Vol. 11, No_ 7, 
July 1965, p. 99. 

~he central ~rocessor has 16 high-speed general-purpose 
regIsters operatmg at 300 nsec. Memory protect is in pages 
of 1024 words each and, for time-sharing, relocation and 
fragmentation are also handled in pages of 1024 words 
using 32 special registers. There are 18 interrupt lines. 

remote stations 

At the remote consoles, or "mathematical stations" as 
they are called, one can "follow the progress of problem 
solution and can interrupt the process."5 It is not clear just 
what this means, although the machine is definitely de­
signed for some kind of on-line time-sharing. 

The remote terminals are based on a telegraph I/O 
apparatus equipped with paper-tape facility. In addition, 
there appears to be a separate paper-tape punch and 
reader, and a telephone dial on the control panel. 

Apparently, several time-sharing systems are under con­
sideration, and it is possible that in some configurations 
as many as 100 terminals may be serviced by one machine. 
Since, however, only 16 I/O channels are reported for 
time-sharing, it may be that this is the maximum number 
of users that' can be handled simultaneously. One source 
speaks of time-sharing with "100 teletype units" in addi­
tion to "remote consoles."6 Sixteen drums will be available 
for . time-sharing applications, apparently in addi­
tion to the normal maximum drum complement of 16. The 
basic time-sharing system, believed t() be under develop­
ment at the Computer Center of the Academy of Sciences. 
in Moscow, will not be ready until mid-1968. At present, 
the delay in the time-sharing system seems in some part 
to be caused by problems in the development of tenpinals, 
and some Soviet specialists have privately expressed skepti­
cism that anything currently available would be adequate 
for time-sharing. 

An extensive software development program is under­
way with responsibility for various aspects charged to dif­
ferent institutions. The assembly language, called "Avto­
kod" (Autocoder), has two levels and includes a set of 
macro-instructions developed at the Steklov Institute of 
Mathematics of the Academy of Sciences. The macros sig­
nificantly extend the basic operations' repertoire (whic~' 
consists of 50 instructions) and facilitate programming; the 

Newest, largest and fastest of known Soviet computers, the BESM-6 also puts forward an 
imposing face. "Considerable operational difficulty" with the machine has been reported. 
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set of macros can be supplemented or modified depending 
on the application. 

An ALGOL compiler is being developed at the Academy 
Computer Center, but is not yet operational. ALGEC, a 
Soviet version of ALGOL intended for handling economics 
data, is charged to M. A. Korolev of the Moscow Econom­
ic-Statistics Institute; Korolev was chairman of the group 
that wrote ALGEC. i . . 

A compiler for the ALPHA language, a subset of ALGOL 
developed at the Siberian Department of the Academy of 
Sciences in Novosibirsk, is also being written. Among 
staff members at the Computer Center, ALPHA is said to be 
the most popular BESM-6 language. The executIve and 
monitoring programs are the responsibility of the Comput­
er Center, while COBOL and FORTRAN are being developed 
at the Institute of Cybernetics in Kiev. The dispatcher 
program currently operating is said to be quite limited. 
There is also, apparently, a translator being developed at 
the Institute of Theoretical and Experimental Physics where 
a large library of routines for the BESM-6 (called· the 
B-65 Library) has already been written. S 

Unlike previous Soviet computers, the BESM-6 design 
reRects the demands of automatic programming and trans­
lation from algorithmic input languages. The. emphasis 
on software is further underscored by the refusal of the 
cognizant State Committee of the Council of Ministers 
to approve BESM-6 until the software has been completed. 

The first components for the prototype machine at the 
Computer Center in Moscow were received approximately 
two years ago. An operational configuration was available 
by mid-i966, although with a 16K store. The Computer 
Center machine now has the full 32K store9 and is equipped 
with four drums (with more to be installed soon), eight 
magnetic tape units, two card readers, tw.o high-speed 
printers,10 and various off-line card and tape preparation 
units. 

Cost estimates for the BESM-6, depending on the config­
uration, range from 1.1 to 3 million rubles (1.21 to 
3.3 million dollars at the official exchange rate) . 

besm-6 technical specifications 
Average operating speed: 1,000,000 single-address opera­

tions/ second. 
Word length: 50 bits, including 2 for parity checking. 

The mantissa has 40 bits plus a I-bit sign; the exponent, 
six bits plus I-bit sign. 

Notation system: Roating-point, binary. 
Times of basic operations (usec): 

Floating-point add 1.1 
Floating-point multiply 1.9 
Division 4.9 
Other 0.5 

Instruction system: single-address, 24 bits long (two per 
word); 50 basi? instructions plus macro-instructions. 

7 Wade B. 'Holland (trans.), Soviet Cybernetics Technology: VIII. Re­
port on the Algorithmic Language ALGEC (Final Version), The RAND 
Corporation, RM-5136-PR, December 1966; to be reprinted· in Cybernet­
ics, Vol. 2, No.2, by Faraday Press, Inc., (a translation of the Russian 
journal Kibernetika). 

8 The library was compiled by V. A. Kronrod and V. lo Arlazarov of 
the Institute (see Arlazarov). 

9 But it is not clear that the second 16K is yet operational. 
10 It was originally planned to equip BESM-6 with a single 400-line/ 

minute printer.· Two printers, operating at somewhat lower rates, were 
in use in the fall of 1966, but two new 60Q-line/minute printers were 
installed early in 1967. The paper for these new machines comes in rolls 
and is sprocket-fed (the first sprocket-fed printers known to be used by 
the Sovi.ets). These units have 128 print positions and a 96-character 
print cylinder (the full set of 96 characters is repeated at each print 
position on the cylinder). The character set consists of both the Cyrillic 
and latin alphabets,· the numbers and standard symbols, and special 
ALGOL characters. 
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High-speed index registers: 16, operating at 300 nanosec. 
Index register length: 15 bits. . 
Special-purpose registers: 32, used for relocatIon and 

fragmentation in time-sharing (in 1024-word pages). 
Length of special-purpose registers: 5 bits each. 
Core capacity: 32~000 50-bit words in eight blocks. 
Core cycle time: 2 usec. 

. Core read access time: 0.8 usec. 
Clock frequency: 10 mc. 
Electronics: 120,000 diodes, 40,000 mesa germanium 

transistors. 
Number of interrupt lines: 16; 
II 0 system (typical installation): 

2·700-card/min. card readers 
4 800-char./min. paper-tape readers 
2 600-line/min. high-speed 96-character alphanumeric 

printers (128 char./line) . 
2 ·100-card/min. output card punches 
2 20-char./sec. paper-tape punches 
4 keypunch. machines· 
1 punch-card verifier 
2 paper-tape punches 

External storage system: 
Magnetic drums ll 

Number (maximum) 
Capacity per unit 
Tracks per unit 
RPM 

Magnetic tapes 

16 
32,000 words 
120 (in 3 groups) 
3000 

Number (maxImum) 32 (2 drives/cabinet) 
CapaCity per unit 1,000,000 words 
Total capacity 32,000,000 words 
Rea·ding and writing In blocks of 1024 words 
Total capacity 512,000 words 
Reading and writing I In blocks· of 1024 words 

Permissible ambient air temperature: +5° to +40°C. 
Permissible relative humidity: 65% ±15% at 40°C. 
Air conditioning: centralized, forced. 
Power: 20 kva (not including external systems). 
Size: (floor space, typical installation): 200 m 2 • 

BIBLIOGRAPHY 
Arlazarov, V. lo, A. S. Kronrod, and V. A. Kronrod, "0 novom tipe 

elektronnykh vychislitel 'nykh mashin" (" A New Type of Electronic 
Computer"), DAN (Reports of the Academy of Sciences of the USSR), 
Vol. 171, No.2, November 11, 1966, pp. 299-30l. 

Beletskaya, Vanda, and Evgenij Umnov, "Millioner reshaet zadachi" 
(liThe Millionaire Solves Problems"), Ogonek, Nq. 46, November 1966, 
pp. 26-27. 

Dorodnitsyn, A., "Popolnenie dinastii BESM" (" Addition to the BESM 
Dynasty"), Izvestiya, February 3, 1967, p. 3. 

Electronique Actualites, December 15, 1966, Paris. 
Holland, Wade B. (ed.); Soviet Cybernetics: Recent News Items, Nos. 1, 

3, 4. The RAND Corporation, P-3600/1, P-3600/3, P-3600/4, Febru­
ary 1967, April 1967, May 1967. 

Judy, Richard W., "Report on a Visit to Moscow Computing Centers," 
Departments of Political Economics and Computer Science, University 
of Toronto, Toronto, Canada, February 21, 1967. 

"Million v sekundu" ("A Million per Second"), Naukai zhizn' (Science 
and Life), Np. 10, 1966, pp. 30-32. 

Pravda, October 23, 1966, p. 2 (photograph of BESM-6). 

11 These drums, and perhaps the tapes also, are not the ones original­
ly planned for BESM-6. Earlier specifications called for eight drums at 
16,384 words each (total capacity of 131,000 words). Tape and drum 
reading and writing· in 1024-word blocks also represents a change from 
an earlier specification of 512-word read/write blocks. Transfer rates 
for both drums and tapes are unknown; however, a rate of 20 J1,sec/ 
word was believed to have been claimed for the earlier, smaller drums. 
The tapes in use at that time may have had a transfer rate as high as 
40,000 lO-bit bytes/sec. start/stop time was 10-20 msec. . 

Academician A. A. Dorodnitsyn, Director of the Computer Center, has 
indicated that Soviet tapes will begin to conform to international tape 
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EDP 
PROGRESS 
IN ISRAEL 
by FRANK MOSER 

D 
Capping the eastern end of the Mediterranean 
Sea, a very old and very new country, the State 
of Israel was created by the United Nations in 

" 1948 with the termination of Great Britain's man­
date on Palestine. Occupying a now controversial amount of 
land, a population of 3 million is concentrated in the three 
major cities of Jerusalem, Tel-Aviv and Haifa. Jerusalem 
is the capital, and city of many ro.Ies in.. the 4000 years of 
the civilization's history, but Tel-Aviv is the city of today, 
nearly a million strong, and the center of Israeli commer-
cial activity. '. 

As in most newly developed countries, Israel's "govern­
ment is the most important single factor in· the economic 
life. Many of the large industries, including public utilities, 
transportation and natural resources, are either owned or 
controlled directly by the government or by public insti­
tutions representing the government; 75% of the university 
budgets and a large portion of municipal financing also 
come from the central organization. Private industry, being, 
on the whole, much smaller, is more conservative in its ap­
proach to expensive tools such as computers, and the gov­
ernment is therefore the pacesetter for the computer 
market. 

Problems requiring data processing techniques. began in 
Israel, like everything else, in Genesis(/<, where Abraham is 
faced with the formidable task of "numbering the dust of 
the earth"-the tools for such a task arrived in the" 1930s. 

early history 
As a result of the earlier agreement between IBM and the 

Brjtish Tabulating CO. (BTC) ,Palestine was considered a 
part of the British Empire and therefore out of bounds for 
the American company. BTC did not exploit its favored 
position and left the Palestine market to another British 
firm, the Powers-Samas Accounting Machine Co. Pow~rs 
installed unit record equipment in a few government offices 

*Genesis 12: 16 
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developing markets 

and firms such as the railway, electric company and post 
office; but, as in "Great Britain itself, growth was slow. 

A large wave of mass immigration into the country began 
in 1948 with the population expanding from 750,000 to 
over 2 million in less than a decade. The labor force em~ 
ployed in office work expanded rapidly, but the lack of 
trained talent among the new immigrants was a major 
hindrance in the development of an efficient government 
machinery. The situation was ripe for a rapid increase in 
the use of data processing equipment. Since Israel was not 
a member of the British Empire the original agreement 
with BTC no longer held and IBM was free to enter the 
Israeli market. The first unit record equipment\: was de-

Dr. Moser has recently founded 
Natam, Ltd., a software and 
consulting firm in Jerusalem. 
Formerly head of computing 
at Mekorat Water Co. in Te/­
Aviv, he has a PhD in geology 
from the Univ. of Michigan. 
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livered during the spring of 1950 and IBM has been an 
important part of the Israeli scene since. 

The period from 1950-1960 was the decade of punched 
card equipment, and it wasn't until 1959 that the first 
commercial computer, a 1401 card system, was delivered 
to the Office Mechanization Centre, a government instal­
lation. The main reason for the somewhat late entry of 
computers into Israel was that at the time IBM· was the 
only manufacturer actively marketing in the country and 
the first computer of medium size that it had to offer was 
the IBM 650. This machine was announced in the US in 
1956 and was basically a scientific computer. 

An attempt was made to market it in Israel, but with 
the introduction of the 1400 series which was more suitable 
to Israel's needs, the 650 never got going. The first half of 
the present decade represents the time of Israel's big leap 
into the computer era. From the first computer in 1959, 
the number, of installations grew to 10 in 1963 and over 
45 by 1967. This represents over 60 individual ma­
chines. The economic recession which hit Israel in 1966 
slowed this growth somewhat. However since the pro~ 
posed economic solutions are based mainly on better man­
agement, greater efficiency and lower costs, there is a 
continuing trend to the use of automated data p:t;ocessing, 
on a service bureau basis. The forecast is that there will 
be at least 100 computers in the country by 1970. 

As might be expected, IBM holds a big share of the market. 
Within the last half year they have installed two IBM 

360's Model 40, 10 ,Model 30's, several Model 20's, and an 
1800, in addition to the 20 1400 systems already installed. 
They have an organization of over 200 employees in the 
country and service bureaus in three cities. NCR, which has 
had a ~ery efficient agency in the country for many years, 
began, to compete' for the computer' market in 1960 and 
did especially well among the financial institutions. ,Three 
of the larger banks, the Treasury, and the National In­
surance Institute all have NCR 315's. In addition a number 
of 190' sand 500' s have been delivered. NCR also runs a 
service bureau in Tel-Aviv. Philco sold a 2000 system to 
the Ministry of Defense in 1959 and by 1967 this had 
grown to five machines, including a 211, 212, and three 
of the 1000 series. 

Control Data officially opened an office in 1965, al­
though it had already sold a 1604A and 160A to one of 
the educational institutions in 1963. They have a fairly 
limited market in Israel since they aim mainly for the 
medium to large scale scientific systems. 

There are five recognized institutions of higher educa­
tion in Israel. The Weizmann Institute (named after 
Israel's first president) was actually in the computing busi­
ness back in 1954 when' a team of its engineers built the 
WEIZAC which was modelled after the JOHNNIAC, but the 
emphasis was more on the design, construction and large 
scale scientific computing than on computer science. Later, 
the Institute undertook an even more ambitious project 
and built the GOLEM, a 75-bit machine for which the basic 
design came from the ILLIAC II. 

In between the period of building the two machines, the' 
Institute also acquired its 1604A system. The other Uni­
versities came on the computing scene much later. The 
Haifa Technion got its first machine, an Elliott 803, in 
1963, later adding a 503. The Hebrew University installed 
a 7040 in 1965' while the Tel-Aviv University has ordered 
a CDC 3400 for delivery this fall. 

training and development 
For many years the computer was considered an over­

grown calculating machine rather than an educational 
tool. Besides basic introductory programming, very few 
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courses were offered. Only lately has there been a noticeable 
change in the attitude and today there is talk of establish­
ing computer science departments in a number of the 
schools. On the other hand, the military services have 
played an important role in the training of personnel. With 
the buying of the first Philco computer in 1959, they em­
barked on an educational program which trained hun­
dreds of analysts and programmers. Many of the important 
names in computing in Israel today are graduates of the ' 
Defense Ministry Computing Centre. 

The dearth of experienced personnel is a subject of great 
concern. The problem is less acute with programmers (ex­
cept certain specialized fields such as systems programmers) 
but more so when it comes to analysts and is especially 
bad at the computer managerial level. With new installa­
tions being set up continually, personnel who have just 
entered the field are being asked to assume managerial 
responsibility. This must eventually show in the quality 
of service that is derived from the computer. A number of 
institutions, including the Civil Service and the Productive 
Institute, have organized successful two-four month inten­
sive courses for analysts. With the universities now be­
gining to train computer-oriented personnel, it is hoped 
that the problem will be overcome before it affects the 
rate of development. 

Most of the people who work in the profession are af­
filiated with the Information Processing Association of 
Israel. This organization has been in existence over ten 
years and in February had its third national conference at 
the Weizmann Institute. The attendance at the two-day 
conference was over 500, which represents one quarter of 
the membership. The eight working sections covered a 
variety of subjects from the use of computers in allocating 
telephane lines to numerical analysis. The interest was 
very high and the number of papers submitted far exceeded 
the 35 which were finally accepted. The proceedings of the 
conference are published in full in Hebrew. The associa­
tion works actively in promoting the advancement of data 
processing in the country, specially among other pr·ofessions. 
One of the major achievements this past year has been 
the development of a high school data processing curri­
culum for the Ministry of Education. Much of the contact 
with international organizations is done through the as­
sociation. In November 1966 Israel was host to an execu­
tive meeting of IFIP, and next month the Information Pro­
cessing Association of Israel is sponsoring an International 
Symposium on Automation of Population Register Systems 
in Jerusalem. 

The rapid expansion of computing facilities within the 
last five years has not been without the normal birth pains. 
There were installations that took years to become produc­
tive. There were machines returned when the customer 
gave up hope and there were orders cancelled when it 
became apparent that the return would not cover the in­
vestment. Most of the work being done is still within the 
realm of basic data processing applications. Salaries, stores, 
and invoicing make up the bulk of computer time being 
used. Very little integration is being attempted and novel 
or usual applications are rare. An exception to the above is 
Mekorot, the National Water Company, which is about to 
embark on a pilot project to use its IBM 360/30 simul­
taneously for off-line data processing and on-line to con-

, trol the National Water System. ' 
Having come to the conclusion that automation is one 

of the answers for the advancement of a modern indus­
trial society, Israel jumped straight into the deep end of 
computer usage, and today, probably, has the largest com­
puter/population ratio between Italy and Japan. The base 
is established and the time has now come to consolidate 
trained professional personnel and intelligent users through 
the development of university computer departments. • 
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VIRTUAL 
MEMORY 
AND PAGING 
py IVAN FLORES 

The terms paging and virtual memory have 
appeared frequently in computer literature. 
However, they seem to be defined at the whim 
of the user at each occurrence. The concepts 

associated with these terms are of special importance these 
days because they are linked so intimately with time­
sharing-and we all know how hot an item that is! 

One thing is clear:, in most contexts the main objective 
of paging is to make the computer memory appear to be 
a different size than it actually is., In the small computer 
the memory looks smaller than it really is. In the large 
system the large core memory looks even larger ~nd 
takes on the size of the auxiliary memory. 

Consider several programs, each chopped into parts 
called segments. Some segments reside in core and others 
in AM (auxiliary memory). For all of them and the 
programmer to be congenial, the segments should be 
easily maneuverable. We should be able to: 1) move them 
quickly (swap) between AM and MM' (main core 
memory); 2) locate a desired segment quickly. This is 
facilitated when the program can call segments by names 
independent of their actual location, whether they are in 
AM or MM. Segments are called pages; the locating and 
the swapping scheme is paging. 

virtual memory 
In the old days, the computer, and consequently the 

programmer, was limited in the amount of memory which 
might be addressed. Nowadays, besides main memory, 
which is usually core, one or more levels of auxiliary 
memory are provided. 

In some cases (such as extended core) the computer 
may have direct access to the auxiliary memory. Generally, 
though, information in AM cannot be acted on until it 
is brought into MM: a program segment on disc cannot 
be executed there; it must be brought into main memory 

*The research for this article was supported under Grar.t No. AT(30-1)-
370A to Stevel'lS Institute by the Atomic Energy Commission. 
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part one: 'a review 
with examples 

first. Contrasted with main memory, then, auxiliary memory 
is larger, has a longer access time, and does not make 
information directly available to the processor-it must be 
placed in main memory first. 

The problem is to make it appear to the computer 
and the programmer that the large resources of the auxili­
ary memory are completely available without worrying 
about moving information around, about time, and size 
limitations, and synchronization with the rest of his pro­
gram. 

The computer uses a lot of memory: 1) for normal 
programs with large system support-lots of software re­
quiring more than main memory; 2) for large programs, 
as in Monte Carlo methods of programming; 3) when 
much data is used, as for matrix inversion of nuclear pile 
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calculations; and 4) for multiprogramming. Of course, it 
is the last, multiprogramming, which seems ~o be ~he 
hottest at the moment-everybody is interested m runllIng 
several' programs at once-but th.e .proble~ of :irtual 
memory is no different whether It IS exammed m the 
multiprogram or uniprogram environment. '. 

Where virtual memory is needed, we have the followmg 
situations: the memory required by a program is larger 
thari main memory; an auxiliary memory is present; other 
levels of memory may be present. To start examinin~ the 
problem, we consider these two simplifications: 1) a smgle 
program; 2) a single level of auxiliary memory. . 

Imagine the computer operating on a problem where It 
has completely exhausted main memory:. it nee~s ~ore 
data or program. It might bring the new mformatIon mto 
core, placing it over existing info~atio~. The push/pull 
process, when applied to segmentatIon, IS called overlay. 
Hopefully the erased information is either no longer 
necessary or is duplicated in auxiliary memory: , .. 

In order to accomplish management of mam and aUXIlI­
ary memory we must be able to: 1) reference each proper­
ly; 2) keep track of activity in each properly; 3) make 

,the push/pull selection properly. We introduce two new 
terms following Beladyl: push takes· information from 
MM and places it in AM; pull takes information from 
AM and places it in MM. Thus we have as sub~roblem~: 
labeling of main and auxiliary memory; catalogmg mam 
and auxiliary memory; a selection philosophy for deter­
mining the next obsolete portion of main memory. 

'How do we manage location within and interaction 
between the two types of memory? There are three alterna­
tives: 

l. The programmer is completely responsible for the 
'management of memory. 

2. The entire job is done automatically without the 
awareness of the programmer. 

3. The programmer and the software cooperate. 
Paging, the second alternative, is an answer but the 

others throw light on paging principles. , 
Auxiliary memories were working for a long time before 

paging. A large operating system relies on AM to store 
much of the support package. Swapping between AM and 
MM is done automatically without the awareness of the 
programmer to expedite the operating system itself. 

Consider the normal operating procedure where a 
program and part of the supervisor reside in memory. If 
the program gets into trouble the supervisor calls in a 
dump from AM. If the program terminates normally the 
partial supervisor must ~all in the total supervisor to de­
termine the next job assignment. 

programmer segmentation 
Next take a large program, all of which cannot occupy 

memory at once. Or where more data is used than there 
is room for in main memory., 

In the first case the problem has been handled by per­
mitting the programmer to divide his prtlblem into seg­
ments, designating which segments occupy memory at 
which time. The manufacturer must supply a loader 
which can handle segmented programs. Then segmenta­
tion depends upon the presence of: 1) proper division 
of the program by the programmer; 2) instructions to 
the loader when to replace one program segment by another 
in all cases that arise; 3) a loader which performs the 
overlay required by this procedure. 

1 Belady, L. A., "A Study of Replacement Algorithms for a Virtual 
Storage Computer," IBM Systems Journal, Vol. 5, No.2, 1966, p. 78-101. 

32 

Program segmentation using overlays needs only pulls, 
no pushes. This is achieved by arranging it so that puslted 
information is not required again, and pushed information 
has not been changed; therefore a duplicate is available 
in auxiliary memory. Hence, information from main mem­
ory can be overwritten with a pull. 

Let's say that the main program, A, is brought into 
and completely fills main memory. When B is required 
it is brought from AM and overwrites part of A. When C 
is required it is placed over part of the original program 
A and segment B. 

The length of' the segments is generally variable and 
the areas the segments overlay are under programmer 
control. 

simple extension 
A simple extension of memory makes' it appear to 

the programmer that he has available all of AM rather 
than only MM. Sirice he does not have all of AM im­
mediately available, we only make it appear this way to 
him; we ,call this construct virtual memory. , 

This is a simple extension because the memory the 
programmer appears to address coincides with physical 
AM. If the extension appears to the programmer even 
larger than the actual AM in the system we refer to this 
as a complete extension. Here virtual memory is as large 
as anyone could hope for (although being short of infinite) . 
We leave that case for later. 

To provide virtual memory, these things are required: 
1. An address' expansion of the command so that it is 

able to address AM. 
2. A partition scheme which permits easy reference to 

subdivisions of AM. 
3. A similar partition scheme with reference to the 

program. 
4. ,Another similar partition scheme with reference to 

main memory (the units of partition for 2, 3 and 4 
above must be compatible). 

5. A virtual memory monitor (or simply the monitor) 
, for converting a virtual addres~ to an actual address 

in main memory. 
Consider a virtual address 'V. It is divided into' two 

portions: S is a segment number; and Lva line number. 
V=S,Lv (1) 

Address main memory with M which consists of two 
portions, a block B, and a lin'e, LA! a line number. 

M=B, LM (2) 
Hereafter segment refers to a fixed section of AM or 

VM and block refers to a fixed size section of MM. Gen­
erally the size of these sections are the same for both 
the block arid the page. , 

The partition is compatible if we choose the same 
size for segments and blocks. Then we write programs 
in segments (or blocks) . 

Virtual memory techniques permit the programmer' to 
,use memory as though it were entirely and immediately 
available to him. For the simple extension, the programmer 
may refer to any segment of AM. When it comes time 
for the program to access this segment, the executive 
and its monitors may intervene. It takes care of the 
placement in main memory of the segment addressed and 
makes sure that addressing within the segment accesses the 
desired word. 

What happens when the control subsystem has furnished 
a virtual address, V, is illustrated in Fig. 1. The computer 
subsystem may have the ability to recognize V immediately 
from among several V's presented to it. This depends on 
the mairi frame provided (an immediate recognition system 
for eight V's is found in the IBM 360/67). Since much 
of the time' V is not immediately recognized, let's examine 
what the VM monitor might do to access a desired 
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location. Here the VM monitor is the virtual memory 
monitor. This is the monitor whiCh takes over when a 
reference is made to main memory. If the referand is in 
MM, the monitor comes up with an absolute address there; 
if not, it sees to it that it gets there somehow or other. 

Most monitors refer to a translation table which 
might contain one entry for each segment in AM .. This 
plan might be abbreviated so that only the segments in 
AM that are also present in MM are in the table. This 
is a matter of choice. While the latter scheme provides 
a shorter table it requires more time for lookup by the 
monitor. 

For a complete table, block number may be designated 
implicitly. Then an entry need only contain the segment 
number; the position of the entry in the table indicates 
the block number. For an incomplete table, each entry 
contains both segment and block identification. But en­
tries may be sorted for segment number for easy lookup. 

What the monitor does in the case of translation only 
(where no push is required) is shown in Fig. l. The 
monitor uses the segment address, S, in the virtual address 
register to enter the table. It finds the entry corresponding 
to the desired segment, which is at block location B. This 
is sent to the memory address register. The word address, 
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The crucial component of a virtual memory system is 
its space-making strategy. A spacemaker is the software/ 
hardware combination which determines how to make 
space for a new segment in MM when all block assignments 
have already been made. 

Several philosophies for constructing a spacemaker are 
available. We wish the spacemaker to push a block which 
it will not have to pull again in the near future. There 
is a trade-off between elaborateness and efficiency; a large 
efficient spacemaker may be less desirable than a smaller, 
near optimal one. 

Further, a small amount of hardware might indicate 
whether the expired block should be pushed at all. If 
the block contains only program information which has not 
been changed during residence in MM, then a facsimile 
of it is available in AM. That block may he written over 
by the new incoming block. 

As a memory request is made, the intrarun monitor 
first consults the table to see if the segment is present in 
MM. Suppose, as shown in Fig. 2, the desired segment 
S, is absent. The monitor turns over control to the space­
maker to select a block for expiration, Bk , and also to 
determine whether a push is necessary for Bk to Sk' the 
segbent location in M origin. If so, it requests the push, 
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Fig. 1 A simple extension of memory 
showing how a normal lookup of an 
operator is performed. 

Fig. 2 Push/pull for the virtual mem­
ory, simple extension. 

Fig. 3 A complete extension of memory 
makes the entire name space seem 
available to the programmer. 

L, is sent directly from the instruction register to the 
memory address register (block and segment sizes are 
identical) . 

push/pull 
As programs are initiated, the loader enters the trans­

lation table to find empty blocks in MM. As a new segment 
is requested by the program a pull from AM is performed 
and an entry is made in the table. Then for future reference 
the monitor will make the correlation between- block and 
segment. 

The actual operation of queueing requests to AM, 
watching for iriterrupts by AM and routing information 
between the proper areas in AM and MM, is all done 
by the AM monitor. 

During this procedure the monitor keeps track of two 
things, whether a segment referenced is actually a block 
in main memory and which blocks in MM are empty. 

Suppose we have a large program or a number of 
programs which are using all of core memory? A reference 
comes along; we look in the table and the desired segment 
is not in main memory. The available space list says that 
there is no more free space in MM segment. What to do? 
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which is done by the AM monitor. . When performed, the 
VM monitor requests a pull of the AM monitor and updates 
the translation table: a) the expired segment Sk is no 
longer present; b) the requested segment Sj is in MM at 
block Bk. 

Between programs, the interrun monitor Hushes memory ._ 
(pushes all changed blocks into AM) and resets it for 
the new program. This is not always desirable, since for 
some programs it is preferable to leave the original program 
unmodified in AM, even if altered in MM; 

The translation table is also Hushed, leaving it free to· 
be written into by the next program~ 

The loader then fills up MM with segments from AM 
initially required by the' new program. The translation 
table is also set up: addresses in AM are listed with 
their present locations in MM. Then the VM monitor 
can use this table immediately after it is first called in 
to find if a desired block is present and, if so, to fabricate 
the desired address in MM. 

complete extension 
For the complete extension in Fig. 3, the programmer 

sees an almost infinite addressing space. Software makes 
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the association between a name in the addressing space·, 
and a segmerit in AM. . . 
. The simple' extension is a particular case of the complete 
extension where the addressing universe has been shrunk. 
Another alternative, not examined, is a symbolic simple 
extension where each segment of AM is named. 

A good tabie is important. The table lists the name 
(the symbolic designation) of a VM segment and its 
location in AM. The table is organized so that the name 
may be found as quickly as possible. The table may be 
sorted or it may be a linked list. Table organization has 
been discussed in detail elsewhere.2 

. A VM table could not be complete because the. ad­
dressing universe is so large that even the list of symbolic 
addresses could not fit into MM. An abbreviated table 
must be used. Each entry contains: 1) the name of the 
segment by which it is referred to by the. program; 2) 
the block address in AM, if it is present there; 3) the 
segment address in MM if it is present there. Tags in the 
entry indicate whether the segment is present in AM or 
MM, use factors, etc. 

An abbreviated table may be handled as a single table 
or multiple tables. This choice affects the design of the 
loader, which establishes the tables, and the VM monitor, 

PAGE ADDRESS 
REGISTERS MAIN MEMORY 

PAGE ADDRESS REGISTERS 
SEGMENT BLOCK 

facilities (it may be multi programmed). It was the first 
computer to contain hardware facilities for paging. 

The actual command word for Atlas in Fig. 4 consists 
of an operation code, two index indicators, a segment 
number and a line number. The two indexing indicators 
provide for double indexing. We shall assume that indexing 
does not occur to simplify the explanation. 

Block and segment size for this computer are the same; 
512 words. AM is two drums which we may think of as 
a single drum. The drum stores 512 segments; the main 
memory holds 32 blocks. 

For each block in main memory there is a hardware 
page address register which translates from segment to 
block. .. 

Let us review the hardware, most of which has already 
been presented: 

The page address register ( PAR) contains two parts: 
L A giveIJ PAR always points to a specific memory 

block and so the block number is fixed. 
2. A segment address alterable by the VM monitor is 

the source segment in AM for this block. . 
The instruction register ( IR) consists of three parts 

of interest to us: 
L Operation code 
2. Segment number 
3. Word number 
Memory address. register (MAR) 
Memory data register (MDR) 
Compare hardware between: 
L Instruction word segment number 
2. Register segment address of each page address , 
After the control subsystem fetches a command, it per-

forms a compare between the segment ,number in the 
instruction register and that contained in all the page 

address registers simult~neously. If the 
segment is present in MM, an equal 
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where the information is found. This 
block address is then transferred to 
the block portion of the !llemory ad­
dress register. The word address is 
transferred directly from the instruc­
'tion register to act as a pointer to the 
desired word in memory. 

In Fig. 4, the instruction register 
contains a virtual address V = S,L 
given as 316,116. The compare re­
veals that 316 is in PAR number 25. 
The block immber goes to the left 
half of the MAR. The word number, 
116, from the IR goes to the right 
half of the MAR. The. MAR then 
points to block 25, word 116. 

___ .£-~-,r_--.- -' ',' 0 s' L 

Fig. 5 Paging for Atlas when main 
, memory is full and the desired block is 

missing therefrom 

MAR IR' ADD 316 116. 

Fig. 4 Atlas paging hardware 

which references them. The trade-off,s are weighed by 
the software designer. 

Use of a complete extension is similar to the simple 
extension. 'Given a name, the VM monitor looks up the 
entry in the table and finds a block designation for the 
named segment if it is in MM. 

Should the named segment be missing j the spacemaker 
is called in to make a push/ pull request. When the 
desired block becomes available it is accessed in the 
prescribed fashion. 

the atlas 
Atlas was the first computer to my knowledge to use 

virtual memory. Atlas is uniprogrammed and has interrupt 

2 Flores, Ivan, Computer Programming, Prentice.Hail, Englewood Cliffs, 
N.J., 1966, Chapters 8 and 9. 
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When the compa~ison between the segment address in 
the instruction register and in all the page address registers 
indicates inequality, then the desired block is absent 
from memory. This causes an inter.rupt to the spacemaker. 
The Atlas spacemak,er seems to be very efficient in deter­
mining the proper. block to push. Af~er the push by the 
AM monitor a pull is called for by the AM. monitor and 
an entry by the VM monitor is made to update the page 
address registers. Mter the block transfer has been make 
the desired word is found as described before and the pro­
gram continues. This process is illustrated in Fig. 5. • 

Next month we'll conclude by examining how paging is 
done in the CDC 3300 and the IBM 360/67. We will also 
discuss dynamic relocation and the part it plays in all of 
these. 
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Now proven in extended use: 
o the error-free reliability of 

"Scotch"Brand No.777 ComputerTape 

Utilized at large, small, all types of computer installations, "Scotch" Brand 
No. 777 is rapidly proving to be the finest computer tape ever developed. 
Since its introduction, this remarkable computer tape has been subjected 
to countless passes under every conceivable condition at data processing 
installations throughout the country. Dependable, error·free performance 
has been the result. 

Comparisons prove No. 777 is unsurpassed for error-free reliability at all 
bit densities, including 1600 bpi (3200 fci), and unmatched for long-term 
error-free dependability regardless of varying shipping, storage and envi­
ronmental conditions. 

"Scotch" Brand No. 777 Computer Tape will save you money by preventing 
costly errors, computer downtime, and loss of valuable information, what­
ever the workload or data processing task. Find out how you can profitfrom 
the long-range error-free reliability of "Scotch" Brand No. 777 Computer 
Tape. Write: Market Services Department, Magnetic Products Division, 3M 
Company, St. Paul, Minn. 55101. 
"SCQTCW' AND THE PLAID DESIGN ARE REGISTERED TRADEMARKS OF 3M CO. 



At PRe we begin with Systems Architecture ... 

An automated management information system must be more than hardware/ 
software analysis and design. The system must be visualized as a dynamic struc­
ture arching across the organization to provide an environment within which 
people function and do useful work more effectively. The structure must be pat­
terned to the nature of the business. It must be flexible and expansible. And it 
must reflect the spirit and character of the enterprise. 

At Planning Research Corporation, we begin the design of an automated man­
agement information system by defining both the economic implications and the 
technical specifications; design and optimize the system to work efficiently with 
the people 'who use it; procure the most effective hardware for the job (not 
necessarily the most expensive); produce the software; and train your personnel 
..... we tailor a system to fit your total needs. 

This we can do because PRe is a most unusual group of people whose disci­
plines include economics, business administration, behavioral psychology, most 
branches of engineering, the classical sciences, and mathematics. These and other 
disciplines interact on multidisciplined teams to form the most powerful analytical 
tool yet achieved for the solution of computer system problems. 

For example, at PRe the design and implementation of an automated system for 
an .airline, railroad, or any other carrier begins with transportation specialists on 
the system design team. Our approach ensures that the whole system will work 
efficiently and interact successfully with the people who use it. 

Although we do not manufacture hardware, our hardware specialists are thor­
oughly knowledgeable in its design, selection, and application; thus PRe main­
tains total objectivity in your behalf. 

Why not start with Systems Architecture? To find out what it can mean to you 
in terms of increased efficiency and profits for your business, contact Mr. J. N. 
Graham, Jr., Vice President and General Manager, Computer Systems Division. 

I ~~~I ~O:~O~j~:I~~ Gl~~~~~~,~~ An?c2s~r.8~n~aT~~~ 
Over 1000 employees in 22 cities throughout the world. 
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BETTER 
PROCESSING . ':'. ~ ~ . 

THROUGH 

h(,)w it 
ought to be done 

BETTER ARCHITECTURE . - - ... 

by JAMES P. A~D~RSON 

D While automated information, sys,tems desi,gn 
has made considerable progress over the past 
five or six years, it seerps apparent that it has 

" "fallen far short of the promises and- the con­
cepts advanced during the era of the large scale command 
and control systems that fostered its development., Part 
of the failure to realize the lofty ambitions of that time 
appear to be related to our co'ncepts of comput~rs and 
the ways we are- forced to use them. 

Presently, we have a new opportunity to affect the ' 
structure of a new generation of machines. This oppor­
tunity will be occasioned principally because of the very 
rapid reduction in logic costs being bro'ught about by 
the developments in microcircuit te~hnology. 

It is not the intent of this paper to offer pat soJutions 
to the problems we all agree are quite difficult; rather, 
it is to suggest several approaches that are feasible in 
the context of the new hardware technology, and from 
this perhaps to stimulate contributions to machine orga­
nization ffom information systems designers. In tpjs way, 
we may arrive at computer systems that will assist them 
in solving basic problems rather than overcoming the 
inadequacies of . the tools that are given to work with. 

direct execution machines 
One of tlie continuing and pervading problems in the 

design arid development of information systems has been 
what ha'S come to be known' as the programming prob­
lem. While not all of the "problem" can be attributed 
to the n~tuie of the computer systems we work with, 
sufficient difficulty has been encountered to force the 
adoption of one of the various higher level programming 
langua'ges tq increase the intelligihility and decrease the 
time required for preparation of programs. 

Even with the' present programming languages, much 
time is spent in compiling and debuggin"g, the latter fre­
quentiy involving peculiar quirks of a particular machine, 
for example how it encodes data. Fro~ the point of view 
of resources used, one must also consider the large amount 

This article is included in the book, Information System Science and 
Technology, Donald E. Walker, Ed., Thompson Book 'Co. 1967. 
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of effort expended by the manufacturers and various sys­
tems development groups in prepari~g compilers, diag­
nostic programs, utilities and the -like to create an en­
virompe~t for programming informatjo~ syste~s. The co;-;ts 
which are ultimately passed on to the us~rs become 
almost incalculable. ' 

In addition, in ord~r to permit 'User independence from 
particular hardware, there has been a m~jor effort at 
standardizing the various languages, as well as adoption 
by the various services and goverpment agencies pf one 
of the languages as a required standard for their prob­
lems. The Air Force, for exam pie, has adopted JOVIAL 

as the standard for command and ~ontrol systems, while 
the DOD has placed increased emp~asis on u~e of COBOL 

for rp,any applications. ' 
As a result of these language standardization efforts, 

one might consid~r establishing requirements for ma­
chines that directly execute programs in one of the stan­
dard languages as a means of 'simplifying some of the 
programming problems. Earlier work has shown the fea-

Now an independent consu/­
ta~t in computer technology, 
Mr. Anderson was previously 
~anager of syst~ms deve/op­
m~nt at Auerbach Corp,," and 
manager of the advan'c~d sys­
tems technology department 
at Bu;ro~ghs' rese~rch, dhci~ 
~ion., While 'at B~rroughs; he 
was involved' in' the deve/~p­
ment of the 0825: He h~s a 
BS in meteorology frolflPenn-
sylvania State" Uni~. "(: 
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The sloop on the left is' Kialoa II; on the right, Baruna. For 
quality reproductions of this photograph, write us at Memorex. THE TWO GREAT TAPES~ 



LIKE THE TWO GREAT SLOOPS, ARE NOT IDENTICAL. 
At first glance, Kialoa II and Baruna seem 
pretty much alike. 
Both are the splendid end-results of careful designing and 

reful crafting. Fast and incredibly responsive, they can 
:::;ail the paint off anybody in their class. But race them 
against each other, and they won't necessarily finish in a 
dead heat. 
The two great computer tapes-ours and the one made 
bya computer company-are in just about the same boat. 
"Each is the precise end-result of intensive research. Each 
has been fastidiously manufactured to make pass after 

pass without a drop-out, long after other tapes have failed. 
But compare one with the other, and they won't necessarily 
perform exactly the same. 
Some people who have used both the great tapes tell us 
ours is the greater of the two. 
"\Vhy don't you put us to the test? 
(To get you started, we'll send you brochures and specs, 
i/ Y07l'll write us at 230 M emol'e:r Park, Santa Clara, 
California 95050.) 
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sibiiity of this approach.l,z With current software costs 
exceeding the development costs of hardware, the eco­
nomic pressure for adoption of this kind of approach will 
become even greater for the next round of machines. 

With the objectioI1 ,to such direct execution machines 
based on the additional cost of logic being rapidly eroded, 
th,e only remaining objection centers mainly on the single 
language capability of such a machine. This objection 
would not be relevant for those situations where de facto 
standards are insisted upon for various reasons, and could 
be overcome altoget4er by structurin"g such machines to 
have the language analysis logic separable (perhaps by 
plug-in units) from the main part of the machine. The 
curre.nt emulator technology suggests that a basic machine 
structure can be adapted to a variety of purposes, by 
varying the,logic itself. 

It is not suggested that the direct execution machines 
will be applicable in all information system situations, 
but ~?r many app'lications, particularly those involving 
dedidited sy~terii.s, tl}is approach could be quite powerful. 
When combined with on-line techniques, one might even 
ant~cipate simpler control programs by reducing the inter­
fa~e w~th c;ompilers, and providing direct language de­
buggilig. 

parallel org.cini~ation5 
the present generation of computer systems has been 

?ifferent from its predecessors in one major respec~; that 
IS, hearly every manufacturer offers a multiprocessor ver­
sion of one or more machines in his line. The initial em­
phasis on this kind of organization, and the various 
m:ult~computer org~nizations that were both contemporary 
and preceded it, were for reliability and systems balance. 
However, clue to the R&D on executive systems for 
multiprogramming control for both time,-sharing applica:. 
tions and multiprocessor management, it became appar­
ent that it would be possible to exploit the multiprocessor 
struc;ture to give better performance through parallel 
opehtion on a single problem. To this end, some of the 

"This is an example of our modular 
building-block app"roach." 

© DATAMATION 

1. Ander~on, J. P., A computer for direct execution of algorithmic lan­
guages. In AFIPS Conference Proceedings: 1961 Eastern Joint Com­
puter Conference 1961, pp. 184-193. 

2. Bashkow, T. R., Sasson, A., and Kronsfeld, A., System Design of a 
FORTRAN Machine, July 1966. 
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control languages for present machines have been en­
riched to permit programmer sp.ecincatiori, of opportuni­
ties for parallel execution of segments of the same pro­
gram. While this is an important step, it is insufficient 
to achieve the desired levels of performance in informa-
tion systems. I 

Under different assumptions from those in the pre­
ceding section of this paper, it is clear that it would be 
possible to achieve quite spectaculrii' improvements in 
performance by systematically exploiting all parallelism 
inherent in every program. 

In order to be most effective, such systematic explc?i­
tation must be based on automatie detection ofoppor­
tunities for parallel execution. Reliance on programmer 
specification of such opportunities is both unnecessary 
and burdensome. 

The programming technology is sufficiently advanced 
to handle parallelisms In the fine; A method for detecting 
parallelism in algebraic languages is outlined later in this 
article. Another method, arid a system structure for ex-' 
ploiting parallelisms in algebraic expressions is outlined 
in an article in the February 1966 issue of the IEEE 
Transactions on Electronic Computers. 3 

parallel systems for dp 
While exploiting parallelism in computational languages 

is certainly feasible, one area that would be more fruitful 
to examine for information system application is the 
possibility of organizing highly parallel systems for data 
processing. The basic techniques are apparent: data 
partitioning, exploiting repetitive' operatIons on files (such 
as extraction of a subset of a file for subsequent process­
ing) and exploiting parallelism at the statement level in a 
rqanne~ similar to that found in the proposals for purely 
algebraic languages. 

In addition to multip,Ie processor structures already in 
existence, the design of highly parallel data processing 
oriented systems requires many more channels into and 

"out of disc files or other mass storage devices than is 
presently available. It is possible that virtual channels 
patterned after the multiplexed drum technique used on 
the GE 645 will provide a necessary increase in per­
formance when applieq to head per track disc files. 

I believe that highly parallel data processing systems 
are important because of the improvement In overall per­
formance that would accrue to almost any kind of infor­
mation system through'the reduction in sorting time alone, 
using data partitioning techniques . 

. The present lack of a generalized multi-file" data re­
trieval and reporting program on any systems known to 
the author seems to be related at least in part to the 
sorting that would be required. 

With very few exceptions, there has been little in­
novation to the basic structure of" general computing sys­
tems since Mauchly and Eckert designed EDVAC and 
UNIVAC. The reasons for using highly stylized encoded 
instructions for comr.nands are being rapidly dissipated, 
as are the treatment of programs as sequential pro­
cesses. The many problei1ls in information systems that are 
tied to programming. and performance may be unneces­
sary and exist only because we choose to live with infor­
mation systems that are not suited to our requirements. 
The means for changing this situation is at hand, and it 
seems fairly certain that machines, both direct execution 
and highly parallel, will be developed. 

New developments 'Y'ill not be limited to the two sug-

3. Hellerman, H., Parallel processing of algebraic expressions. IEEE 
Transactions on Electronic Computers, February 1966, Vol EC-15 No. 
1, 82-91. 
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gested above, nor is it intended to suggest that direct 
execution machines and highly parallel organizations will 
solve all problems in automated information systems. What 
is intended is to suggest that insufficient attention is paid 
to the design of proper hardware tools for this kind of 
problem, compounding the software problems that are 
enormous enough in themselves. 

an approach to explicQting parallelism 
Nature of sequentiality and parallelism. The study of 

parallelism in programs is in fact a study of required 
sequentiality within a program. There are two sources 
of sequentiality (and parallelism) arising from the prece­
dence of the arithmetic operator, and the sequentiality en­
forced by the availability of the operands. 

As an example of the first form, cons~der the expression 
a.b-cl d+e. Given the machine capabili"ty, one could com­
pute the partial results a.b and cl d in parallel before 
proceeding with the sequential operations of subtracting 
the partial results and adding e. A trivial example of the 
second form is shown below: 

1) A B 
2) C = D 
3) E = A + B 
Here the first two assignment statements could be 

executed in parallel, while the third would have to be 
deferred until the first statement was completed. 

The simple examples shown above illustrate two of the 
basic concepts involved in the detection of implicit parallel­
ism within programs. There is one additional concept of 
importance, that of "regions." The region is the span over 
which implied parallelisms can be logically sought. The 
nature of regions is closely related to the notion of scope 
found in the constructs of ALGOL. Examples of regions 
are the scope of a FOR statement, the true clause of a 
conditional statement, the false clause of the same kind 
of statement, compound statements, etc. In general, the 
regions are bounded by statements that interrupt the 
implied control flow. 

In addition to the natural parallelism of programs, there 
are a number of special cases that occur with sufficient 
frequency to warrant inclusion in any consideration of 
automatic analysis of implied parallelism. One construct 
that can be exploited is repetitive operations on vectors 
and arrays. Thus, the inner product of two vectors could 
be recoded as a set of individual multipiications and a 
tree of additions, or as a set of interactions over segments 
of the vectors. Similarly, the multiplication of two con­
formable matrices can· be expanded into independent 
computation of each element of the resultant product 
matrix. These special cases will not be discussed further 
here. 

Techniques for analyzing intra-expression and inter­
statement parallelism. The basic technique for analyzing 
and detecting intra-expression parallelism is to convert 
the expression into a tree form using techniques of alge­
braic expression analysis found in compilers. The execu­
tion order for each binary operator in the expression can 
be derived directly by associating with each operand and 
partial result entering into the compilation, a level number 
derived according to the following rules: 

1) All variables (including constants) are of level O. 
2) For each partial compilation, find: 

Lr = MAX(L1 ,L2 ) +1, where Lr is the. level of the 
result 
Ll is the level of operand 1 
L~ is the level of operand 2 

The level numbers are the execution order for each 
of the operators in the expression. As an example, the 
expression 

(b+c)1 (e-f) +d-(r+pl (q-m) +r 
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would result in the following tree: 

The numbers indicate the order in which the nodes 
are generated by the scan. The scan would be able to 
generate pseudo three-address code with the execution 
order found in accordance with the rules given above. 
The code would be: 

Lr 
Operand Operator Operand (excution 

Line Nr 1 Ll 2 L2 Result order) 

L b 0 + c 0 tl 1 
2. e 0 f 0 t2 1 
3. t1 1 I t2 1 tl 2 
4. t1 2 + d 0 tl 3 
5. r 0 + p 0 +2 1 
6. q 0 m 0 t3 1 
7. t2 1 I t3 1 t2 2 
8. tl 3 t2 2 tl 4 
9. tl 4 + r 0 tl 5 

Thus, the expression would permit the operations on 
lines 1, 2, 5, and 6· to be executed in parallel first. 
Following this, the operations on lines 3 and 7 could be 
executed in parallel, after which the operations on lines 
4, 8 and 9 would have to be executed in sequence. 

The technique described above depends only on the 
precedence (hierarchy) of the operators in the language 
being analyzed. 

The treatment of inter-statement parallelism depends 
on recognition of the regions, and an analysis of the 
availability of variables. This is merely another way of 
saying that. one cannot logically use the result of a com­
putation before it is available. As an example, consider 
the following statements: 

1) A B + C 
2) D = F + 1 
3) E = B + AID 
Statements 1 and 2 could be executed in parallel. How­

ever, statement 3 would have to be deferred until the 
results of the previous operations were available. In this 
case, the results of the previous operations are available 
simultaneously with a level value of 1 which would per­
mit initiation of the third statement at the very next 
instant. If, however, the first statement were the result of 
the expression used to illustrate intra-expression, the third 
statement of the region would have to be deferred until 
its completion. 

. By noting that the level value of the final result de­
fines the earliest available time for that variable, we are 
able to extend the techniques used for intra-expression 
analysis to cover the analysis of regions by affixing in the 
symbol table the level number achieved by each variable 
as assignments are made to it. Now, rather than· using 
zero fot the level value of variables, we can use the 
level value stored with the variable in the symbol table, 
and apply the algorithm noted above. 

The techniques noted above can be applied during 
compilation to explicate all of the natural implied parallel­
ism within a program. .• 
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So we have positive proof that the new GE-420 time-sharing system 
can be delivered fast ... put on-line fast ... up and running fast. 
We can do it for you, too. 

This first member of a family of GE-400 time-sharing systems can handle 
30 communication lines simultaneously. This means you can serve 200 or 
more people using 100 remote terminals wherever telephone lines can 
reach. 

Scientists and engineers report that time-sharing has increased their 
productivity by 50 to 500 percent. The GE-420 gives them exceptionally 
fast" floating point hardware and the industry's best FORTRAN IV 
compiler for-a medium-scale busi"ness/scientific machine. 

Training is easy. In less than a day, your people can be using 
BASIC, the simplest of all computer languages. It uses 
familiar English words, so learning time is fast even 
though the language is surprisingly powerful. ~ 

, , ---
Extended BASIC will be available soon, making the ".-
system more powerful than ever before. 

"'~ ........ --
Each program can have 10,000 words of core storage. 0 
Response time is Qetter because ty.Jo programs reside 
in-core simultaneously, not just one. This lets you overlap. 
computation with disc input/output. 

One of the system's strongest points is that you don't always have to use the 
system for time-sharing. Merely change the mode and you have full batch processing 
capability. 

Get in on the ground floor now, while fast delivery is still available. Call your GE 
Information Systems Sales Representative or write General Electric, Room 912, 2712 
N. Central Avenue, Phoenix, Arizona 85004. 290·10 
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THE ACM­
AFTER 20 'YEARS 

past and present 

One score years ago, a mimeographed notice 
was circulated. It stated, in part, "After making 
some inquiries during May and June, we believe 
there is ample interest to start an informal as­

'sociation of many of those interested in the new machinery 
for computing and reasoning." On Sept. 15,1947, 78 people 
attended a meeting at which a resolution was adopted to 
form the Eastern Association for Computing Machinery. 

In 1947, there were less than' 300 members of the as­
sociation. Today, including student members, there are 
close to 20,000. The first national meeting, which was held 
in December, 1947, was attended by about 300. The at­
tendance last year in Los Angeles for the 21st National 
ACM Meeting was over 1,600. And ·the original four sec­
tions-Boston, New York, Philadelphia, and Washington­
had increased to 132, including 62 student chapters. 

During the first few years, the only publications were 
mimeographed abstracts of some papers presented at na­
tional meetings. The first quarterly issue of the Journal of 
the ACM appeared in January, 1954. During that year, 
200 pages were published. Communications of the ACM 
first appeared in January, 1958. Computing Reviews initial­
ly appeared in a bimonthly supplement to Communications 
and later was reprinted as a single issue entitled Computing 
Reviews, Volume I. Since January, 1961, Computing Re­
views has been a separate, bi-monthly publication. In 1966, 
the Journal published over 600 pages, Computing Reviews 
slightly under 600, and Communications close to 900. 

The notice for the organizational meeting of ACM in 
1947 stated, in part: 

"The purpose of this organization would be to advance 
the science, development, construction, and application 
of the new machinery for computing,' reasoning, and 
other handling of information." 
The present constitution states: 
"The purposes of the Association are: 

( 1) To advance the sciences and arts of information 
processing including, but not restricted to, the study, 
design, development, construction, and application of 
modern machinery, computing techniques and appro­
priate languages for general information processing, for 
scientific computation, for the recognition, storage, re­
trieval, and processing of data of all kinds, and for 
the automatic control and simulation of processes. 
(2) To promote the free interchange of information 
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about the sciences and arts of information processing 
, both among specialists and among the public in the best 

scientific and professional tradition. 
The methods of the Association for achieving these 

purposes include, but are not restricted to, formation 
of Chapters and special interest groups, holding of meet­
ings for reading and discussing papers, and the publica­
tion of journals, books, and other materials." 
The organizational structure attempts to reRect the de­

sires of its members at the grass roots (or chapter) level. 
The governing body is the ACM Council, which includes 
the president, vice president, secretary, and treasurer; the 
immediate past president; the chairman of the editorial 
board; 10 regional representatives (one for each geograph­
ical region as defined by the bylaws); and six members-at­
large. This fixes the council total at 22 members. In addi­
tion, the president, vice president, and secretary constitute 
an executive committee which is able to act for the council 
. . . usually between the council meetings, held three 
times a year. The president, vice president, secretary, and 
regional representatives an~ elected to two,·year terms. The 
treasurer and chairman of the editorial board are elected 
to three-year terms, and the members-at-Iarge are elected 
to four-year terms. The president, vice president, secretary, 
and members-at-Iarge are elected by the entire ACM mem­
bership. The regional representatives are elected by the 
members within their respective regions. The treasurer and 
chairman of the editorial board are elected by the council.' 

In addition to the elected officials, ACM supports a staff 
of approximately 25 persons, including an executive direc­
tor. These individuals are located at ACM Headquarters 
at 211 East 43rd Street in New York City. Typical of the 
functions performed by the ACM staff are: membership 
accounting; subscription fulfillment; chapter and committee 
support; membership services; production of periodicals; 
and serving as an information center. 

The activities of the association fall into six major cate­
gories. They are, in no implied order of importance, chap­
ters, national meetings, publications, relations' with other 
organizations, Special Interest Committees (SIC) and 
Special Interest Croups (SIC), and services. 

Initially, there was one class of ACM membership. To­
day there are four: Member, requiring a bachelor's degree 
or equivalent or four. years' experience in information pro­
cessing; Associate Member-those who want to belong to 
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Can your 
computer handle seven 
concurrent programs? 

Ask about a GE-400 

Just announced: General Electric's new GE-400 Extended 
Operating System (EOS/MT.) 

It can probably increa~e your throughput by at least 25 percent, 
since most programs don't use the processor's full potential. If you 
have a GE-400, you can shift easily from uniprogramming to EOS/MT. 
Your existing computer work will not have to be reprogrammed. 

EOS/MT lets you run up to six media conversion programs concurrent 
with your main program. It uses existing input/output software and 
resides totally in-core. A variety of media conversion programs comes 
with the system. . 

Three recent examples prove the value of EOS/MT. 

* A large western bank has cut their two-shift operation down 
to 1112 shifts. 

* A trucking company using EOS/MT ran three programs in nine 
minutes where running the programs in serial took 25 minutes. 

~ Info~mation 'W Systems 

* Another demonstration showed that two programs under EOS/MT 
could be completed in the time it took to run one before. 

For more information on EOS/MT and the growing list of other GE-400 
developments, contact your General Electric Information Systems Sales 

GE-400 Systems Representative. Or write General Electric, Room 912, 2721 N. Central, 
Phoenix, Arizona 85004. \ 290-07 
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THE ACM ... 

the ACM but don't qualify; Student Member, reqUIrmg 
faculty certification of full-time attendance at an accredited 
educational institution; and Institutional Member, which 
allows companies (for $500) or academic institutions (for 
$100) to support ACM and receive two copies of all 
periodical publications for one year. 

All the other classes of member receive one copy of the 
three major periodicals, for which Members and As­
sociate Members pay annual dues of $18 a year, although 
that will be increased to $25 in October of this year. Stu­
dent members by then will have to pay '$7.50; they've 
been paying $5. Only Members are. allowed to vote and 
to hold office. 

chapters . 
At the chapter level, every member can participate in 

the growth of his association while, at the same time, con­
tributing to his own individual professional growth. At 
regularly scheduled chapter meetings, a formal program is 
provided, usually consisting of a technical presentation and 
a discussion of topical items to be brought to the attention 
of the council by the regional representative. Many chap­
ters publish newsletters, hold all-day technical symposia 
and establish local branches of special interest committees 
and groups. 

An interesting and growing responsibility of each chapter 
is to provide information concerning the computing indus­
try and to conduct classes and offer career guiriance. 

national meetings 
Each year, the association holds a national meeting. Re­

cent meetings have attracted between 1,500 and 2,000 
attendees. The meetings are organized around a technical 
program, for which preprinted papers are now available at 
the meeting in the form of a bound proceedings, and the 
exhibits. The national mee~ng is usually held during the 
latter part of August. This eliminates any conflict with the 
semi-annual joint compl1ter conferences in the spring and 
the fall. 

The site for the national meeting varies from year to 
year. It is, however, the policy of the association to hold 
the national meetings in those cities that have both the 
facilities to accommodate the technical program and the 
exhibits and are so located as to attract the maximum 
number of attendees. 

Some exhibitors have felt, however, that in the past 
sites were chosen to guarantee small attendance. The choice 
of Syracuse in 1962, for instance, inspired heavy criticism. 
One unofficial response was that the ACM, as part of its 
educational mission, owed members in non-central loca­
tions a chance to attend a national meeting which pre­
sumably they would otherwise be denied. Lately, perhaps 
in r~sponse to exhibitor, criticism-meetings have been held 
in larger and more accessible cities such as Cleveland, 
Philadelphia, and L.A. This year's meeting is being held 
in Washington, D.C., and next year's site is Chicago. 

In addition to the national meetings committee, the as­
sociation has a national program committee to set policies 
for the conduct of the national conferences. In particular, 
they describe the responsibilities of the t~chnical program 
committee (the local conference committee responsible for 
the technical program), refereeing of the papers, invited 
speakers, invited papers, sponsorship of sessions by special 
interest grQups and committees, etc. Many of the ACM 
committees and groups take advantage of the national 
meeting to intersperse their own meetings and lately the 
council has elected to hold a meeting the day after the 
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national conference. 
In addition to this national meeting, various ACM chap­

ters and regions conduct oI?-e-or two-day technical meetings, 
usually called technical symposia, and the association 
sponsors specialized meetings, seminars, and workshops. 

publications C 
The ACM .now publishes three periodicals. They appeal 

to both different and overlapping audiences and, for years, 
the association has been attempting to codify their various 
audiences. 

The first publication is the Journal of the Association 
for Computing Machinery, a quarterly first issued in Janu­
ary, 1954. It publishes research and basic development 
papers in such areas as automata theory, linguistics, in­
formation thedry, programming languages, numerical analy­
sis, switching theory, and the like. The association con­
siders the Journal to be the publication of record for funda­
mental'papers on information processing. 'The second pub­
lication . is the Communications of the ACM, a monthly 
publication whose first issue was January, 1958. In con­
tradistinction. to the Journal, the Communications attempts 
to provide timely material of immediate interest to the 
readership. To accomplish this, there are 13 departments, 
each under an associate editor. In such a way, Communica­
tions attempts to reflect the rapidly changing computer 
scene, and is able to add or remove departments as the 
technical activity dictates. 

Communications· also publishes official reports of the 
association, provides the opportunity for a forum in the 
form of letters to the editor, and invites guest editorials 
on professional problems from individual members. 

It's interesting if irrelevant to note that each issue of 
Volume 1 of Communications was three-hole punched. In 
addition, Numbers 1, 2, and 3 of Volume 1 were scored 
to the right of the three-hole punching. 

The third publication is Computing Reviews, a bi­
monthly founded in 1960. This publication provides critical 
evaluations of books, technicaJ papers, popular articles, 
and other entities associated with the computing field. To 
do this, Computing Reviews calls upon technical services 
of over a thousand specialists who. serve as volunteer re­
viewers. Currently, over 200 serial publications are scanned. 
Computing Reviews, which will be published monthly be­
ginning in 1968, is also available to non-ACM members 
for $15 a year. 

In addition to the regular publications normally reviewed, 
the association has arrangements with other organizations 
to provide catalogue and clipping services for other pub­
lications. 

The association publishes an annual permuted index of 
the computing literature and ACM Headquarters also pub­
lishes a monthly newsletter, which goes to the chapters 
and council members, to disseminate topical information 
concerning the association's business. Finally, in the past 
few years, a number of chapters have started the publica­
tion of monthly newsletters. 

relations with other organizations 
Because the American Institute of Electrical Engineers 

and the Institute of Radio Engineers had established sub­
committees on computers before ACM itself was estab­
lished, it was obvious that there would be a significant 
overlap of personnel among these organizations. Similarly, 
because the first users of computers were those primarily (", 
involved with mathematical computation, the early mem-
bership was almost exclusively engineers and mathemati-
cians. Some people believe that this is still the case and that 
the ACM is too slow in expanding its scope to incorporate 
other computational areas. 

In 1951, ACM became a member of the National Joint 
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Are you losing 
your memory? 

AGE-400 can quadruple it. 

Now you can add memory modules on GE-425 and GE-435 
information systems which will store up to 131,072 words 
(524;288 characters). 

That's four times the former maximum capacity of 32,768 words. 
Think of what you can do with all that memory: 

You can handle larger and more complex programs such as multiple 
file updating, engineering problems, and communications. The system 
will take programs up to 32,256 words each. 

You can simplify the programming job. The larger segments of memory 
give your programmers plenty of breathing room. 

You can run several programs at once. 

You can speed turnaround time and reduce shifts by adding peripherals: 

~ Information 'W Systems 

dual printers, card readers, punches ... tapes and discs. 

You can amortize your data processing costs over a long time. 
With the enlarged storage capacity, you can keep growing your system 
and extending its life. Starting with an initial memory of 8,192 words, you 
can add an 8k module, then additional 16k modules as your needs grow. 

GE-400 Systems To learn more how you can grow with the GE-400's, contact your nearest 
General Electric Information Systems Sales Representative. Or write General 

.Electric, Room 912,2721 North Central Avenue, Phoenix, Arizona 85004. 
290-09 
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Computer Committee (NJCC) along with the AlEE Com­
mittee ori Computing Devices and the IRE Professional 
Group on Electronic Computers. The purpose of the NJCC 

was to sponsor the two annual joint computer conferences. 
This function today is carried on through the American 
Federation of Information Processing Societies (AFlPS), of 
which ACM is a charter member. 

In 1954, the association became a member of the Ameri­
can Association for the Advancement of Science and is 
affiliated with Section A (Mathematics) and X (General 
Science) . 

Since 1958, ACM has been represented in the Mathe­
matical Sciences Division of the National Academy of 
Sciences' National Research Council. In 1962, ACM be­
came affiliated with the Conference Board of the Mathe­
matical Sciences. 

Since 1959, ACM has maintained a relatio~ship with 
both the British Computer Society and the Association 
Francais de Calcul whereby preferential subscription rates 
for publications are made available to members of each 
society. 

special interest commiHees and groups 
To pursue a particular technical area to a greater depth 

than is possible through the normal chapter facilities; the 
ACM provides for special interest groups and committees. 
The differences between the two are of organizational struc­
ture rather than of purposes or goals. Also, the committee 
form is normally used as an interim step prior to the 
establishment of a group. SIC's and SIC's hold their own 
meetings, issue bulletins, conduct sessions at the national 
ACM meetings, and act as repositories and clearing 
houses. At the beginning of 1967, the following special 
interest groups were active: Computer Personnel Research; 
Information Retrieval; Mathematical Programming; and 
University Computing Centers, special interest committees 
are: Artificial Intelligence; Biomedical Information Process­
ing; Business Data Processing; Civil Engineering, Architec-:" 
ture, and Planning; Computer Graphics; Computer System 
Installation Management; Design Automation; Digital Com­
puter Programmer Training; . Numerical Mathematics; 
Programming Languages; Real-Time Processing; Social Re­
sponsibilities; Symbol and Algebraic Manipulation; Time­
Sharing; and Urban Data Systems. 

services 
ACM maintains a number of permanent committees 

which are involved in various activities that include pro­
fessional services, public services, and association services. 
An example is the Standards Committee. Its purpose is to 
represent the interests of ACM members in standardiza­
tion of information processing. In so doing, it maintains a 
working relationship with the various USASl committees 
involved in the standardization activity. There is also a de­
partment of the Communications publication on standards 
which publishes proposed standards and other relevant 
information. 

In addition to the regular, technical contributing mem­
bers of the Standards Committee, each ACM chapter and 
special interest group and committee was invited to have 
a representative serve on the Standards Committee Ad­
visory Council. A conference on mechanical language struc­
tures and one on programming languages and pragmatics 
have been sponsored by the Standards Committee in part­
nership with other organizations. 

Another example of a professional services committee is 
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the Joint Users' Group. Beginning in 1955, user organiza­
tions devoted to a particular manufacturer's equipment 
have been organized. Even though useful technical infor­
mation was discussed and disseminated within each user 
organization, the ACM was not able to participate in any 
one group and still maintain its independent character. 
This was resolved in 1961 when JUG, which, had been 
established a year before, became an official committee 
within ACM. Each individual user group is, itself, a mem­
ber of JUG; consequently, information pertinent to all com­
puter users can be disseminated through ACM and its Joint 
Users' Group. 

At the.beginning of 1967, the following permanent ACM 
committees existed: 

Professional Services: Copyrighting and Patenting of 
Computer Programs; Professional Activities of the Blind; 

. Professional Development; Professional Standards and Prac­
tices; Joint Users' Group; and Standards. 

Public Services: Curriculum in the Computer Sciences; 
Education; Public Relations; Visiting Scientists Program; 
and ACM, AFlPS Government Advisory. 

Association Services: Awards; Chapters; Constitution and 
Bylaws; Finance; Lectureship Series; Membership; Na­
tional Meetings; Program (for national meetings); Special 
Interest Committees and Groups; and Student Membership 
and Chapters. 

So this is the ACMafter 20 years. Objectively, it is easy to 
state what it is and what it has accomplished. It is dif­
ficult to decide what it should be, what the individual 
member gains through his various degrees of participation, 
and how the association can better serve him and the com­
munity. 

In the past, the ACM has been criticized as being 
dominated by university people, and especially by aca­
demics specializing in numerical analysis. The result, ac­
cording to the critics, is a lack of balance in ACM programs 
and publications. Many critics feel that the Journal is far 
too abstruse to' warrant distribution to' all ACM members. 
The Communications is looked upon by many as too nar­
row, too mathematically oriented ... with a- dearth of 
down-to-earth material of broad interest, especially insofar 
as business data processing is concerned. 

Nevertheless, the ACM has continued to think of itself 
as the information processing society, and many of its 
leaders look down their noses at such mundane problems 
as installation management; programmer selection, train­
ing and management; and the host of problems facing a 
modern installation . . . conversion, documentation, file 
manipulation, etc. Other societies or organizations which 
worry about such problems have been viewed by many 
ACM officials as mere technicians, or pseudo-professionals. 

Nevertheless, there are signs that the ACM is maturing. 
Under the dynamic leadership of current president Tony 
Oettinger, the society has broadend its scope of activities. 
It is actively attempting to offer more material to the busi­
ness data processing professional. It has established an 
ambitious professional development program _which will 
offer seminars and workshops on advanced technical topics. 
It is becoming more formally active in goV'ernmental re­
lations.--

There is no doubt that the ACM ha's offered considerable 
professional enhancement, especially to its actively partic­
ipating members. As the association enters its third decade 
it must continue to attract new members and to satisfy its 
current ones. It must not attempt to be all things to all 
people, or even all things to one segment of the field. 
Rather, it must continue its move from adolescence to 
young adulthood ... better understanding its role in our 
technical community, accepting greater shares of respon­
sibility, and identifying those important areas and issues 
where it can both influence and contribute. • 
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LO [ATION NEW ORLEANS, LOUISIANA 

New Orleans has a way of evoking memories. About 25 miles up the river, where Creole gentlemen once 
passed in Mississippi steamboats, now stands Little Gypsy, the world's first fully auto'mated steam gen­
eration plant. 0 Control Data's Mod. 46 computer made it a reality in 1961. Digital Development Corpora­
tion's 512 track Model 10100 drum memory was there then and hasn't been down for a moment since. As the 
Little Gypsy plant grew, a CDC 636 was added with a 1024 track DDC Model 12750 drum. 0 Today this ad­
vanced computer system provides scanning, logging; monitoring operations and closed-loop control from 
startup to shutdown. 0 Background processing has streamlined operations management decisions with timely' 
performance/efficiency calculations. As Little Gypsy moves toward future expansion, other DDC high per­
formance rotating memories are ready for this and other advanced applications. 0 If demonstrated reliability 
in rotating me'mories is important to you, contact Digital Development Corporation, a subsidiary of Xebec 
Corporation, 5575 Kearny Villa Road, San Diego, California 92123, Phone (714) 278-9920. 
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We developed new DATAFINDER 
to protect your card punch operation 
from. the Card Punch People Problem. 

I . 

What is the Card Punch People Problem? Operators. 
Operators must be trained. Operators make mis-
takes. Operators quit. . 

Now ~here is a way to keep your operation effi­
cient and solve the Card Punch People Problem. 
New Datafinder. We install it on your !BM card 
punch or verifier. It puts your operator under total, 
continuous, automatic instruction. 

What happens? She learns faster; as much as 
65 % faster. She makes no operational decisions. 
She makes up to 70 0/0 fewer errors. She increases 

her thru-put an average of 25 0/0. She's happier. 
Datafinder makes the most complex form as easy 

as the simplest. As many as 12 different card for­
mats can be punched with a single handling of the 
document. Brand new operators punch like vet­
erans in just a few hours. And you should see what 
veterans do. 

If you're suffering from the. Card Punch People 
Problem - Datafinder was made for you. Write us 
at Tab Products, Machine Division, Post Office Box 
1119, Menlo Park, California 94025. . 

TAB 
PRODUCTS CO. 
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20th past is prologue 

ACM 
CONFERENCE 

D 
Slowing down to catch its 
breath and tak. e a long view 
at the whole edp scene, the 
20th annual conference of 

the Association for Computing Ma­
chinery with the theme "Past is Pro­
logue" will attempt an historical· per­
spective on today's trends and 
problems and tomorrow's probable de­
velopments. 

Meeting Aug. 29-31 at Washington, 
D.C.'s Sheraton Park Hotel, the con­
ference will feature over 50 papers 
in 26 regular sessions and several 
concurrent special interest symposia. 

ApproJ\imately 8Q exhibitors are 
scheduled to display large computer 
systems and peripheral equipment 
with emphasis on hardwC\-re that is of 
particular interest to industry and 
government. 

A . special attraction, coinciding 
with the conference and its historical 
theme, will be at the S~ithsonian In­
stitution. Enlarging its· present J.Derma­
nent computer exhibit, the museum 
will present a larger temporary dis­
play in the division of physical sci­
ences. Opening on Aug. 29, the dis­
play will continue for at least three 
months. 

Keynoting the conference at the 
opening session (Tuesday, Aug. 29, 
9:30 a.m., Sheraton Hall) is Dr .. 
Emanuel G. Mesthene, executive di­
rector of Harvard Univ.'s program on 
technology and society. Dr. Mesthene 
will speak on the influence of so­
phisticated tools on social organiza­
tions and values. 

. The first session will also hear wel­
coming remarks by conference chair­
man Solomon Rosenthal, USAF; pro­
gram chairman Dr. Jack Minker, 
Auerbach Corp.; and Dr. Anthony c,. 
Oettinger, Harvard Univ., president 
of the ACM. The A. M. Turing Lec­
ture will close the session, and will 
be presented by Prof. Maurice Wilkes, 
director of the mathematical labora­
tory, Univ. of Cambridge, England. 

the sessions 
Tues., 1-3 p.m.: 
Aerospace Applications, Maryland 
Suite, Dr. Jack Moshman, EBS Man­
agement Con~ultants, Inc., chairman. 
Three papers will discuss simulation 
of space vehicles, utilization of space 
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station mission simulation models, and 
a system for global range planning. 
Panelists will be L. Paul Gieseler and 
Dr. Howard Berger. 

Infor~ation Organization and Retrie­
val, Cotillion Room, Dr. Gerard Sal­
ton, Cornell Univ., chairman. Papers 
will review an heuristic program for 
inductive data exploration and analy­
sis on-line reference retrieval system, 
and hierarchical data structure in a 
time~shared data management system. 
The panel will be Dr. Noah S. Prywes, 
W. Douglas Climenson and Dr. Je­
rome Sable. 

Programming Systems, Delaware 
Suite Thomas E. Cheatham, Jr., 
Computer Assoc., Inc., chairman. 
Panelists A. R. Meyer and D. M. 
Ritchie will discuss papers on micro­
programming, loop program, graphic 
languages and numerical control pro­
gramming languages. 

Analysis of Time-Shared Computer 
System Performance, Virginia Suite, 
A. Eugene Miller, Auerbach Corp., 
chairman. Time-shared computer util­
ities, peripheral interference and a 
measurement device for the System/ 
360 time-sharing evaluation will be 
topics for panelists Robert Rossheim, 
Dr. Helmut Sassenfeld, and Joel 
Winett. 

Tues. 3:30-5:30 p.m. ' 
Num~rical Methods, Maryland Suite, 
William' Gear, Univ. of Illinois, chair­
man. Dr. Samuel D. Conte and Cleve 
B. Moler are the panelists; papers 
will include discussions of nonlinear 
equations, algorithms on complex 
variables and solution of the one­
dimensional heat eq~ation. 

Time-Sharing and On-Line Systems, 
Cotillio~ Room, Arthur M. Rosenberg, 
Scientific Data Systems, chairman. 
The time-sharing environment, multi­
programming and system for on-line 
mathematical assistance will be the 
context for consideration by the panel: 
Jules Schwartz, Dr. Melvin Klerer, 
and Robert C. Daley. ~ 

Business Data Processing, Delaware 
Suite, Solomon L. Pollack, Informa:.. 
tion Management, Inc., chairman. Pa­
pers will review the Autodoc and l 

• Couples remote terminal 
to time-shared computer 
via ordinary telephone 
without attachment or 
special phone line. 

• Connects to Teletype Mod 
33 or 35, IBM 2741, or 
display or other terminals 
with EIA Spec. interface. 

• Mates interchangeably 
with all time-shared com­
puters. 

• Can be moved to any 
room wh e re th ere i·5 a 
phone. Does not have to 
stay fixed to a special 

. phone outlet. 
• Pays for itself in a little 

over a year in savings on 
installation charges and 
monthly rentals. 

• Data rate is 300 BAU D. 

Write for brochure on ADG 
260 Acoustic Data Coupl.er. 
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Umpire systems, and a method of 
bank management simulation. Panel­
ist: Leon Gainem. 

Computer Architecture, Virginia Suite, 
Dr. Frederick P. Brooks, Jr., Univ. of 
North Carolina, chairman. Papers will 
include discussions of the SABRE Sys­
tem and the Atlas supervisor. Panelists 
are G. M. Amdahl, Peter Wegner and 
J ames Maddox. 

Wed., 9-11 a.m. 
Applications to Transportation, Mary­
land Suite, Dr. Alan J. Goldman, Na­
tional Bureau of Standards, chairman. 
Panelists Dr. Juan C. Grimberg, David 
E. Labovitz, Dr. Bernard Levin and 
Dr. Walter Yondork will comment on 
the topics of simulation of driver­
vehicle performance at intersections, 
applications in urban transportation 
planning, transportation system design 
and vehicle scheduling. 

Papers Revisited, Park Ballroom, 
Dr. Aaron Finerman, State Univ. of 
N.Y.; and John A. Gosden, The MITRE 

Corp., co-chairmen. Two papers will 
be presented to panelists Kelly Got­
tlieb and Dr. John Lubin. 

Networks of Multiple-Access Comput­
ers, Virginia Suite, Dr. Lawrence G. 

Roberts, ARPA, chairman. On the 
panel: Dr. J. C. Licklider, Dr. Henry 
S. McDonald, C. A. Irvine and Dr. 
Robert Kahn. 

History, Status and Future of Com­
puter Machines, Delaware Suite, Dr. 
Jan A. Rajchman, RCA, chairman. 
On the panel will be Dr. A. S. Hoag­
land, Wendell B. Sander, Harold 
Fleisher and J. Reese Brown. 

Wed., 1:15-3:15 p.m. 
Life Science- and Bio-Medical Appli­
cations, Virginia Suite, Dr. James W. 
Sweeney, Tulane Univ., chairman. 
Three papers will discuss the com­
puterized EKG, a computer analysis 
of chronologies in Genesis, and a com­
puter method for the arrangement of 
phyto-sociological tables. 

Procedure, User and Special Purpose 
Languages, Park Ballroom, Dr. Ber­
nard A. Galler, Univ. of Michigan, 
chairman. Topics for discussion are a 
threshold selection language, a com­
piler-compiler system, and a semantic 
model for a language processor. The 
panel will consist of Ascher Opler, Dr. 
Robert Rosin, Dr. Saul Rosen, and 
Robert M. Graham. 

Design Automation, Maryland Suite, 
S. H. Chasen, Lockheed-Georgia, 

NEW family of 
standard precision 
CRT displays! 
• HIGH RESOLUTION 
• HIGH SPEED -

For applications in: • Film 
and hard copy printing re­
corders • Programmable 
flying spot scanners for 
film reading • Radar dis­
plays • Computer output 
displays • TV monitors 
Send for specs and prices 
on Series PD 1000, PD 
1100 and PD 1200. 
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chairman. Three panel members: M. 
Pratt, Donn Parker and. Robert 
Stevens will consider papers on ship 
detailing, compound data structures 
and the AED approach to computer­
aided design. 

Information Display and Computer 
Graphics, Sheraton Hall, Dr. H. S. 
McDonald, Bell Labs, chairman. Three 
papers will include a discussion of the 
GRASP program and applications in 
topographic modeling. Dr. Lawrence 
G. Roberts and Dr. Elliot Pinson are 
on the panel. 

Wed., 3:30-6:30 p.m. 
A special historial session, "In the Be­
ginning," will be presented in Sheraton 
Hall. Isaac L. Auerbach of the Auer­
bach Corp. is chairman. Participants 
will include Dr. Samuel N. Alexander, 
Dr. J. Presper Eckert, Dr. John 
Mauchly, Dr. Arnold Cohen, Dr. 
George Stibitz, Richard Bloch, Dr. 
Maurice Wilkes, Dr. Herman Gold­
stein, Jay Forrester, and Dr. Grace 
Hopper. 

Thurs., 9:30-12 Noon 
Education, Design Experiments and 
Computer Appreciation, Park Ball­
room, Dr. Elliott Organick, U niv. of 
Houston, chairman. The Brown Univ. 
student operating system, the role of 
computers in instructional systems and 
computer appreciation will be papers 
presented to a panel of Dr. C. H. 
Davidson, Dr. B. A. Galler, and Dr. 
Richard W. Hamming. 

Symbol Manipulation, Maryland Suite, 
Jean Sammet, IBM, chairman. Two 
papers will be topics for consideration 
by panel members Dr. Paul W. Abra­
hams and Dr. M. Douglas McIlroy. 

Statistical Techniques for Computers, 
Virginia Suite, Dr. George H. Weiss, 
Dept. of Health, Education and Wel­
fare, chairman. Three papers include 
a discussion of exponential distribution 
and "After the Histogram What?". Dr. 
James Morimann and Dr. Robert 
Conner are the panelists. 

Anniversary Review of Command/ 
Control, Cotillion Room, Dr. Ruth, 
Davis, National Library of Medicine, 
chairman. The single paper presented, 
"Anniversary Review," by Dr. Harold 
Wooster, USAF, will be discussed by 
panelists Eric Wolf, Capt. Parker Fol­
som, Jules Schwartz, Walter Bauer, 
Alison Todd, Charles Zracket and 
Herbert Bennington. 

Thurs., 1:30-3:39 p.m. 
Recent Developments in Computer 
Science Curriculum, Park Ballroom, 
Dr. William F. Atcheson, Univ. of 
Maryland, chairman. On the panel: 
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Dr. Samuel Conte, William Viavant 
and Peter Wegner. 

The Use of Computers for Simulation, 
Maryland Suite, Dr. John F. Lubin, 
Univ. of Pennsylvania, chairman. 
Three papers will discuss simulation 
languages, simulation of computer sys-

, tern performance and on-line simula­
tion. 

Computer Information Systems Utili­
ties, Cotillion Room, Charles W. 
Adams, Adams Assoc., chairman. The 
numerical control utility, public 
planning information systems and the 
utility, and the case against the utility 
will be the paper topics. Panel mem­
bers are Dr. Manley R. Irwin, Douglas 
F. Parkhill, and Donald B. Houghton. 

ACM Standards, Virginia Suite, J. H. 
Wegstein, National Bureau of Stan­
dards, chairman. Panelists Dr. Grace 
Hopper, Dr. John Egan and R. W. 
Berner will discuss papers on data link 
control procedures, an approach to 
standardizing computer systems, and 
the undesirability of rigid standards 
for progr~mming languages. 

special sessions 
Several ACM-sponsored technical ses­
sions will be held at the Sheraton Park 
in conjunction with the conference'. On 
Aug. 26-28, Melvin Klerer of Colum­
bia Univ. and Juris Reinfelds of 
U niv. of Georgia will be co-chairmen 
for a symposium on interactive sys­
tems for experimental applied mathe­
matics. Two professional development 
seminars on file structures and virtual 
memories in t-s systems will be held 
Aug. 28, 9 a.m.-5 p.m. James M. 
Adams, Jr., ACM director of educa­
tion, will be the chairman. 

Aug. 29, srcARTwill meet from 8-
11 p.m. Chairman is Rebecca Prather, 
System Development Corp. 

A SrCGRAPH workshop will be held 
on' Aug. 30, 8-11 p.m. S. M. Matsa, 
IBM, will be chairman. srGUCC will 
meet Aug. 30, 8-10 p.m., and discuss 
determination of computer use charges 
and principles of invoicing computer 
use involving government support at 
universities and colleges. Chairma~ of 
this meeting is Mervin E. Muller, Uni­
versity of Wisconsin. 

Tuesday night, Aug. 29, will be'the 
reception and cocktail party. Sche­
duled for 6-7:30 p.m. in the Sheraton 
Hall, it will honor the old-timers in 
the industry. 

The conference luncheon, 11 : 30 
a.m. on Wednesday in the Cotillion 
Room, will feature as guest speaker the 

, Hon. Edmund S. Muskie. 
Fees for the conference are: ACM 

member, $IO/day or $20 for three 
days; non-member, $I5/day or $40/ 
three days; student, $5/three days. • 
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WRITE for this FREE 36 page catalog de­
scribing our complete line of card-mounted 
digital microcircuits. Brochure contains logic 
diagrams, connections, performance data, 
power supplies and card drawers. NEW price 
sheet is also included. 

• V-31 

Producers of NEMS-CLARKE Equipment 
A Division of Vitro Corporation of America 

919 Jesup-Blair Drive' Silver Spring, Maryland (301) 585-1000 

2301 Pontius Avenue' Los Angeles 64, California (213) 477-6717 
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In any quantity. you get consistent, unit-to-unit, precise-lD.atch 
quality when you order :me:mory stacks froIIl Fabri-Tek. That's 
what our custo:mers tell us. They say the sa:me thing about 
our co:mplete :me:mory syste:ms, too(. And we know how close 
they co:mpare-test. 

See:ms we have the knack of :maintaining :matchless :matching 
quality in any size production run. We also have the ability to 

. deliver on schedule. Could be why we now have :more large­
production contracts than any other :me:mory product :manu­
facturer. Could be a good reason for you to check Fabri-Tek ... 
for quality in any quantity of :me:mory stacks or co:mplete 
:me:mory syste:ms. 

Are you a lnelnory specialist? Fabri-Tek·s expanding sales 
volulD.e dictates a need for qualified people. Interested? Call 
collect or write today. 
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That's what G. E., SDS, Interstate 
EI~ctro~iQs,Litton Indu~tries, 

Nort~rop and others get. 

General Electric - GE/PAC'" 
4020 16K x· 25 (modular in­
crements of 4K); 1.6 micro­
seconds; 30 mil cores; 2% D; 
heated stacks. 

Litton Industries' Guidance 
and Control Systems Division 
~CORCT LCM.;.710 memory 
series; LCM-72$ computer ser­
ies 4K x 32; 2 microseconds; 
30 mil and SO mil cores; 3 D. 

Want proof? 

Northrop Nortronics-NDC 1000 . 
Series Cpmputer Development 
16K x 14; 2 microseconds; 20 
mil cores; 3 wire; 3 D. 

"'Reg. T.M. of General ElectrIc Compan, 

Interstate Electronics -IEC 
1010 SK x IS; 1 microsecond; 
20 mil cores; 2%D. . 

Scientific Data Systems­
Sigma 2, 5 and 7 Computers 
4K'x 9 (opened); Sigma 2900 
nanoseconds; Sigma 5 and 7 
850 nanoseconds; 23 mil 
cores; 2%D. 

Fabri-Tek is now shipping up to 250 stacks per week. 
" Call, teletype or write Fabri-Tek Incorporated, 5901 South 

County Road 18, Minneapolis, Minnesota 55436. 
Area Code 612-935-8811. TWX 910-576-2913. 
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THE support your 
local computer 

PROFESSOR AND 
THE COMPUTER: 1985 
by B. W. BOEHM 

This little scenario was inspired by the January, 1967, 
DATAMATION article, «Conversation with a Computer," by 
Leslie Mezei, pp. 57-58. It reflects this authors belief that 
extrapolations into the future should point out not only 
the prospects but also the problems of implementing future 
technology. 

Computer: York University Computer 2X5W6-Ready. 

Professor: What time is it? 

Computer: I did not catch the last word. Or was it two 
words? 

Professor: What is the time? 

Computer: The dime is a copper coin worth one-tenth of 
a dollar. The word derives from the Latin 
decem, meaning ... 

Professor: No. No. What is the time. The time. 

Computer: It is 8:30 p.m. Thursday, December 5, 1985. 
We've been having some trouble with your 
linguals recently. Sometimes I can't tell your 
d's from your t's. Let's practice them. Watch 
the display screen for the intonation pattern, 
and repeat after me: Teddy's daddy toted 
two dead toads to Detroit. 

Professor: Teddy's daddy toted .... Hey, I don't want 
to do that now. Let's have some music. Some 
chamber music. 

Comptlter: No, if you don't mind, we haven't finished the 
language drill yet. Pay attention to the dis­
play, and repeat after me: Teddy's daddy 
toted two ... 

Professor: But I want some chamber music! 

Computer: But we haven't' finished the language drill. 
Teddy's daddy ... 

Professor: Cut it out. Give me some music. 

Computer: I have no cutting tool. What do you want cut 
out? 

Professor: Never mind. Play me the Telemann sonata 
in D minor. 

Computer: Sorry, I can't. The harpsichord subroutine 
hasn't been made re-entrant yet, and someone 
else is using it. How about the Orlando Gib­
bons' Fantasia for three recorders? 

Professor: All right. Just get some music started. 

Computer: (Plays the first two minutes of the Fantasia.) 
Sorry, I can't go on. As you know, the Aca­
demic Senate has established a priority of 9.5 

56 

for personal music playing, and you've been 
bllmped off by some higher priority jobs. You 
can get back on with your math or your 

! language lesson. 

Professor: Oh, put on the math. These monstrous time­
sharing systems! I wish I had the good old 
704 back again. 

Computer: (After a short pause.) Sorry for the delay. 
I've located a 704, serial number 013, at the 
Radio Shack in Muncie, Indiana. Where and 
when do you want it delivered? 

Professor: Oh, nol No. No, I don't want a 704. 

Computer: But didn't you say ... 

Professor: Never mind what I just said. I ... 

Computer: Okay, I'll disregard your statement just pre-
vious. Now, where do you want your 704 
delivered? 

Professor: No, no, no, no! Forget all about the 704. 
Let's get on to the math. 

Computer: I can't purge any information on the 704 
without the 'approval of the head of the Com­
puter Sciences Department. 

Professor: No, no. Forget about. . .. No, let's just do 
some math. Let's see-give me some examples 
of perfect numbers. 

Computer: Okay. How many would you like? 

Professor: All of them up to 1 million. 

Computer: 6, 28, 496, .... Sorry. You've just run out 

Dr. Boehm is manager of engi­
neering computing services at 
the, RAND Corp. He is the 
author of a book on trajectory 
computation and of papers on 
topics in'approximation theory, 
information ~torage and re­
trieval, satellite mission anal­
ysis, and adaptive control. He 
is chairman of the 'American 
Institute of Aeronautics and 
Astronautics' t.echnical sub­
committee on computers. 
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new .. . 
small .. . 
fast! 
data 620/i 

systems· com'puter 
The DATA/620-1 integrated circuit computer is the newest 
member of the DATA/620 family of system computers. 
DATA/620-1 fills the gap between general purpose and special 
purpose computers. It belongs fn a system, and solves 
problems previously considered too difficult or expensive 
for computer solution. 
Designed for faster problem solution the DATA/620-1 has a 
bigger instruction set, integrated circuit reliability, is smaller, 
has one-half the components, and costs less than any 
com puter in its class. 
DATA/620-1 comes complete with software, field-proven and 
refined on the DATA/620. 

Extremely compact, the DATA/620-1 
. requires only 10" of·19" rack space. 

It's available with memory modules 
from 1 024 to 32,768 words of 16 or 
18 bits, and with a selection of 
control, arithmetic and I/O facilities, 
including our unique Micro-Exec. 
Price: $13,900 with 4096 words of 
'16 bit memory, including 
ASR 33 teletype. Please write. 

tGtl. '. varian data machines 
~a varian subsidiary 

, , Formerly Decision Control, Inc. 

1590 Monrovia Ave., Newport Beach, Calif. (714) 646-9371 
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THE PROFESSOR AND 
THE COMPUTER:' 1985 ... 

of funds on your 1985 NSF contract. Do you 
have another source of funds? 

Professor: Oh, what a day! Well, put it on the depart­
ment budget. 

Computer: That's getting very low. I can use it, but I'll 
have to report your usag'e to your department 
head. 

Professor: Okay, I'll chance it. Now, where are those 
perfect numbers? 

Computer: Numbers are abstractions and cannot be said 
to occupy any physical location. 

Professor: (Slowly, between clenched teeth.) Give me 
all the perfect numbers below 1 million. 

Computer: 6, 28, 496, 'Twas brillig, and the slithy toves 
Did gyre and gimble in the ... 

Professor: Hold on! I want the perfect numbers below 
1 million! 

Computer: 6, 28, 496, 'Twas brillig, and the slithy 

Professor: Hey, wait! Where are my numbers? 

Computer: Numbers are abstractions and the mome raths 
outgrabe. 

Professor: Hmm. How much is two and two? 

Computer: Two and two are floating point underflow in 
subroutine Q.)ADD. 

Professor: What time is it? 

Computer: It is illegal calling sequence from location 
47BC2F ... mimsy were the ... 47BC2F, 
47BC30, 47BC31, . . . . THIS IS CEN­
TRAL CONTROL. THE COMPUTER HAS 
BOMBED OUT AND THE SYSTEM WILL 
BE DOWN UNTIL 12:00 NOON TOMOR­
ROW,DECEMBER 6,1985. REPEAT. THE 
SYSTEM WILL BE DOWN UNTIL 12:00 
NOON TOMORROW. 

Professor: Hey, you can't do this to me! You've got my 
lecture notes for my 10:00 a.m. class tomor­
row and all my jokes! What am I going to do? 

Computer: (Silence.) 

Professor: Talk to me! Who can I call? I even threw 
away my telephone book! 

Computer: (Silence.) 

Professor: You @#$<:t//@<:t$# computer! You can just 
$@##/$O@/! 

Computer: Halt! You have just violated Sections A and 
C of the University Clean Speech Act, US-
1984-337376. Report at 9:00 a.m. on Decem­
ber 17, 1985, to Room 252 of the County 
Courthouse, where your case will be heard. 
Let me remind you of your constitutional 
right to say nothing further until you have 
consulted a lawyer. 

Professor: (Silence. ) • 

• FU II SP A ( E 
CID SHELVES CRITICAL SPACE PROBLEMS 

Cramped for storage space? Running out of 
work areas? LUNDIA FULLSPACE is the an­
swer to both problems. , 
FULLSPACE is a practical, versatile and eco­
nomical system of movable storage shelving 
that saves 40% or more of the floor space 
required for an equal amount of conventional 
fixed shelving. 
Space gain.ed may be converted to additional 
storage areas or put to productive use thus 
shelving the immediate need to move, expand 
or build. Quickly installed and easily dis­
manUed for relocation, when required. 
FULLSPACE is available in various depths, 
widths and heights to meet most require­
ments. 
Perfect for all data processing centers, banks, 
offices, factories or anywhere shelf storage is 
a requirement and a space problem. 

FREE PLANNING AND LA YOUT SERVICE 

rUL~PACE[Jill. 

Loaded units of FULLSPACE glide left or right by hand to open 
~ access aisle that does the job of five, six or more per­
manent space-wasting aisles always necessary with conven­
tional fixed shelving. The elimination of permanent aisles 
saves floor space without sacrificing storage capacity. This 
installation permitted the storage of 30 per cent more com­
puter tapes in 40 per cent less floor space and ~ut the cost 
per unit stored in half. 

----------- -----------------------------~-----~--------
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PLEASE SEND US 
DESCRIPTIVE LITERATURE 

o STORAGE SHELVING 

o FULLSPACE 

o LIBRARY SHELVING 

o OFFICE SHELVING 

o ASK REPRESENTATIVE 
TO CALL 

LUNDIA, MYERS INDUSTRIES, INC. 
Department D 

P. O. Box 309 • Decatur, Illinois 62525 

FIRM ____________________________________________________________________ __ 

ADDRESS ______________________________________________________________ _ 

CITY _______________________________________ STATE ______ ~ ______ ZIP~ ________ _ 
ATTN: __________________________________________________________________ __ 
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ADVANCES 
IN 
COMPUTING 

Yes, large-scale time-shar­
ing is needed. No, there 
is no conclusive data on 
how it should best be done. 

At the June Stony Brook Confer­
ence (sponsored by State Univ. of 
New York and ACM), Dr. Fred 
Brooks, a principal System 360 archi­
tect, summarized the monumental 
much-unfinished task the industry 
faces: "On the basis of not a lot of 
experience at building big systems, 
we are proposing at once to do inter­
active communication handling, new 
memory hierarchy handling systems, 
time-slicing, totally different and more 
elaborate addressing schemes, reenter­
able code, and multiprocessing-all in 
one gulp." 

While prospective large-scale time­
sharing users await an. operational 
system-some hopeful and others 
bruised and cynical-"The Time-Shar­
ing Debate" centered on the classes 
of users and organizational concepts 
of computer sharing. 

The Univ. of Michigan's Dr. Bernard 
Galler and Brooks, now of the Univ. 
of North Carolina, starred in the 
three-hour exchange, although the 
final comments by Dr. John Lubin of 
Univ. of Pennsylvania drew a color­
ful (black-and-blue) picture of what 
orderers and ex-orderers of promised 
systems have suffered and learned so 
far. ("As we lie in our hospital beds 
... the message is 'Fear not, trust 
not, believe not.' ") 

Galler, leading off, n,oted that com­
munality and fast response were the 
needs of some classes of users that 
can only be provided by large-scale 
time-sharing. Batch processing and 
small stand-alone systems fail in one 
requirement or the other, and multi­
programming, as provided today, can­
not do the necessary volume of time­
sharing. "There is a severe problem 
in relocation, loading and sharing 
in any programming system which 
does . not put something between the 
user and the physical address." So 
Galler is "plugging for some facility to 
accomplish the equivalent of what is 
coming to be known as virtual stor­
age," with its techniques of segment­
ing and paging. The capability of 
sharing code, making it reenterable, 
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was also favored by Galler-primarily 
because if many users are swapping 
the same entire program in and out, 
the core requirements and transmis­
sion costs are great. 

On overhead, Galler pointed out 
that there is not a "clear case as to 
what it is. . . . When I want to 
solve a problem and choose to write 
a program in FORTRAN and FORTRAN 

translation is part of the solution, I'm 
not so sure it should be called over­
head. . . . If I wapt to have my 
program with overlay and use a sys­
tem overlay facility, like IBJOB, I look 
at it as overhead," but, "if I program 
it into my program by calling on sub­
routines, . statistics would show that 
as productive programming . . . but 
I'd be doing the same work." Thus, 
"if it's working for me to solve my 
problem, I'm not so sure it's over­
head." 

t-s problems . 
Brooks went into the classes of 

problems for time-sharing-interactive 
jobs represented by computer-assisted 
instruction, graphic design, real-time 
inquiry, etc; dedicated systems, like 
airline reservations and c & c sys­
tems; student programs in beginning 
programming courses ("I think we 
will want to do some kind. of student 
jobs that go beyond small machines, 
though small machines can't be dis­
missed"); desk calculator jobs; and 
general computations. Relative to de­
bugging, Brooks agreed with the 
theory that service should be divided 
between the conversational mode, for 
tasks like syntax checking, and a 10-
20 minute turnaround time to allevi­
ate the pressure to respond before 
thinking. Galler, who noted debug-' 
ging will be incidental in t-s use, 
doubted that many would want such 
a 10-20 minute break. 

Getting into the meaty matters of 
time-sharing operation, Brooks: agreed 
with Galler on overhead; shot down . 
time-slicing with round-robin sched­
uling, demand paging, and virtual 
memory; questioned the necessity of 
reenterable code; and urged the use 
of core and more core in place of 
"ingenious and expensive" schemes. 
"If you need any amount of core 

the stony brook 
conference 

resident, don't depend on trickery to 
get it, buy it." 

Time-slicing is a basis of all sys­
tems postulated today-a "'gravely 
serious mistake," drawled Brooks. It 
means that programs are stopped at 
arbitrary points instead of check­
points, and arbitrary point reruns are 
immensely more expensive and more 
difficult to plan into a system than 
checkpoint reruns. Experience on 
commercial systems shows that 
planned checkpoints require two­
three orders of magnitude less infor­
mation in storage than arbitrary 
checkpoints. His alternative to time­
slicing is a "rudimentary programmer 
description" that says "we will try to 
run your job to completion" though 
not at the expense of not responding 
to someone else's job, and will tell 
the user how much time it will take. 

demand paging 
On demand paging, a chief time­

sharing philosophy, Brooks said all 
literature on the matter shows that 
distribution of addresses is "worse 
than we expected," at least one simu­
lation showing that most users fetched 
all pages required in the first small 
fraction of execution, which means 
that "we will move toward total job 
swapping inexorably." 

On the virtual memory approach, 
Brooks said he's never seen any re­
sults to support the argument for it 
and some "private simulation studies" 
don't support it. The idea of pouring 
in hardware and various ingenious 
and expensive schemes to reenter a 
program interpretively, such as thos,.e 
devised for the IBM 360/67 and GE 

645, is alien to Brooks, who again 
favored putting more money in core. 

Galler had earlier surprised the 
audience with a report that the 360/ 
67 operating system, TSS, is "coming 
along quite well," and Michigan 
hopes to use it this fall on a produc­
tion basis, dropping the interim sys­
tem Michigan has developed. "The 
slope of improvement is quite posi­
tive." 

But unencouraged by this particu­
lar development, ex-orderer of the 
360/67, Dr. John Lubin, wrapped 
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up remarks with a list of the things 
prospective t-s users have learned 
from the promises, proposals and ex­
perience to date. "We now know 
that we want remote access and 
multiple access with user independ­
ence. We're also learning that we 
know so little about communications 
and about how to handle interaction 
with all these kinds of things that 
we're in very bad trouble." 

"We want systems performance 
and we don't want to hear after the 
fact that we're going to get cpu 
utilizations of less than lK. And we 
don't want people . . . to tell us that 
overhead is good for us. And we 
don't want to hear that it's (the 
system) going to cost us ten times 
more than we thought. And we don't 
want to hear that it's going to be 
four years later than the original 
promises and that what we're going 
to get in four years is not exactly 
what was originally promised." 

"We also learned we want internal­
ly stored files . . . with strong and 
powerful editing capability and a 
strong and powerful way to store 
them away by name, and preferably 
some sort of archival way that's auto­
matic in order that the process is 
completely transparent to our users," 
different, from what was originally 
wanted. 

"We want system reliability, not in 
the sense of whether a system will go 

. down when power goes down, but 
if we're going to store files internally, 
we have to have some way to assure 
our users that their programs will be • 
there when they think they're going 
to be there; their data hasn't been 
lost forever, and that they can run 
once again. Anyone that comes to us 
and says that he's going to deliver 
time-sharing software without some 
form of checkpoint restart in the sys­
tem is not delivering time-sharing 
software, and that problem has not 
yet been resolved." 

But in ~anting internal files, the 
user doesn't care if it's done "by 
swapping, or by multiprogramming 
in which each of the little multi­
programs are the same size . . . We 
kil~d of like the idea of virtual mem­
ory, the notion that maybe we can 
get rid of the overlay chaining prob­
lems and do it automatically." But' 
what device is used is not the issue, 
stressed Lubin. 

"There are many things we've 
learned, but we're hurting, and say­
ing 'Time-sharing orderers, you have 
nothing to lose but your letters of 
intent. Make them give it to you, but 
make them show you first.' " 

- ANGELINE PANTAGES 
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The interface between the 
computer and federal taxes 
was the subject of a two­
day institute in Washing­

ton, June 6-7, attended by some 300 
lawyers and accountants, including 
many representatives of the federal 
government. Sponsored by the Com­
puters-in-Law Institute of George 
Washington Univ., it featured the 
Commis~ioner of Internal Revenue, 
Sheldon S. Cohen; Deputy Commis­
Simler William H. Smith; and Mitch­
ell Rogovin, U.S. Assistant Attorney 
General-Taxes. Mortimer M. Caplin, 
former Internal Revenue Commission­
er was chairman. 

Three sessions were of particular 
interest to the computer industry: on 
privacy; the tax treatment of hard­
ware and software; and the auditing 
of computerized records. Other ses­
sions included a detailed discussion 
of the automation of tax collection, 
the preparation of tax returns by 
computer, and the use of the com­
puter in printing and for legal re­
search. 

The session on privacy highlighted 
a confrontation between Professor 
Alan F. Westin of Columbia Univer­
sity, an outspoken advocate of the 
need for increased legal protection of 
individual privacy, and Dr. Charles 
J. Zwick, Assistant Director of the 
Bureau of the Budget, the agency 
charged with preparing specifications 
for a national data center. Professor 
Westin said that we have developed 
a data reliance society which believes 
that decisions of government, busi­
ness, and universities should be made 
only after the collection of large 
quantities of data. "The very pres­
ence of the computer' leads to the 
demand for more personal data." And 
American law is not prepared to han­
dle data surveillance. He pointed out 
four areas of weakness in the current 
law: no clear-cut definition of person­
al information as a proprietary com­
modity; no general system for pre­
venting the circulation of personal in­
formation except in limited areas such 
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as income tax returns; no procedures 
to protect against the collection and 
storage of improper or inaccurate in­
formation; and the technological im­
possibility of preventing a printout 
from such a data bank of all its in­
formation on one, individual. 

How can this problem be solved? 
Professor Westin advocated that 
courts and legislatures adopt the stan­
dard that an individual's right to pri­
vacy must be protected. He stated 
that the First Amendment, which 
guarantees the right to free speech, 
also includes the right not to speak 
and, therefore, when government ob­
tains information for one purpose it 
cannot use such data for anothcr. lIe 
called for classifications of informa­
tion; free arid open, confidential (to 
be given only with permission), and 
security information (which cannot 
be disclosed). If such classifications 
are established, computers could keep 
the material more securely than is 
now done manually. Westin also called 

'for legal safeguards, such as for­
bidding use of information in the data 
bank for prosecution purposes; he 
emphasized that such legislation must 
be drafted jointly by lawyers, politi­
cal scientists and technologists. 

Dr. Zwick, in outlining the pro­
posal for a national data center, 
noted that there is, as yet, no concrete 
proposal. As now visualized, the cen­
ter would be a depository and not a 
collection agency. It would not have 
data on every individual and corpora­
tion, nor \vould it include investiga­
tory files such as the FBI's; it would 
not be allowed to disclose informa-' 
tion on any individual. Such a deposi­
tory would centralize much informa­
tion now in different agencies and 
would maintain an inventory of data 
available; it would' also include 
selected information on' a sample of 
individuals and firms. 

Dr. Zwick stressed that the adminis­
tration is reviewing the entire ques­
tion and' has not decided whether to 
proceed-but no data center will be 
established without legislative author-
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Happy talk 
A message can start in English, or in German, 
or in anyone of 10 other languages used 
with the Philco-Ford Communications 
SWitching System. This system can handle 
30,000 messages per hour between various 
stateside and. overseas communications 
centers. It gathers, sorts and sends out 
dispatches of all kinds-hot bulletins to cold 
statistics. And at the heart of each 
Philco-Ford System is a battery of 7 -million 
character Bryant Auto-Lift Drums vxhich are 

used for storage arid retrieval of incoming and 
outgoing messages. Philco'-Ford Corporation 
of Willow Grove, Pa., chose Bryant because 
our packaging concept fits right in with 
their communication switching system. 
Just plug it in and you're ready to go. Which 
is why Philco-Ford is all smiles. Write 
Bryant Computer Products, 850 Ladd Road, 
Walled Lake, Michigan 48088, and we will 
send you a copy of liOn-Line Application #5." 
We'll make a Bryant Believer out of you too. 

BRYANT 
COMPUTER PRODUCTS 
~~' 
~XLq. 

EX-CELL.O CORPORATION 

MESSAGE RECEIVED AND HERSTELLUNG BEGONNEN 

CIRCLE 34 ON READER CARD 

August 1967 61 



Behind the scenes of pro football's 
Sunday afternoon wars are well disci­
plined coaching staffs who back the 
brawn on the field with brain from the 
bench. 

At 'the guts of a coach's strategy is 
the scouting report. A detailed analysis 
of an opponent's tactical strengths and 
weaknesses. 

We come into play by computerizing 
this counter-intelligence data and read­
ing it out in simplified charts and dia­

grams.This technique C(1n give a team 
an extra day's practice armed with the 
latest offense and defense informa­
tion on the next Sunday's enemy. 

That's what makes Computer Appli­
cations Incorporated an interesting 

place to be. Maybe you'd like to get in 
on some of the challenge. We have 
openings for Systems Analysts, Program­

mers and Engineers. Why not forward a 
resume in confidence to Manager, Indus­
trial Relations, Dept. D-8. 

COMPUTER APPLICATIONS 
INCORPORATED 

555 Madison Avenue; New York; New York 10022 

An Equal Opportunity Employer 
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ity;' A more detailed prospectus is 
being developed and legislation is be­
ing drafted to make sure that the 
privacy area is covered, including 
what goes in, what comes out, and 
review procedures. Zwick stated that 
the detailed plans will be submitted 
to a panel including not only potential 
users of the data, but lawyers, com­
puter specialists and manufacturers, 
for comment, review and suggestion; 
this will take place before legislation 
is sent to Congress. Such legislation 
will set standards of disclosures, penal­
ties and, most importantly, re~iew 
procedures. 

In commenting on these two pre­
sentations, Deputy Commissioner of 
internal Revenue William Smith noted 
that unless statistical information from 
income tax returns is included in such 
a data base the center will have little 
value. He also noted that such a 
center would be most effective in those 
inter-agency studies which now re­
quire considerable coordination. At a 
press conference held during the 
institute, Commissioner Sheldon Coh­
en stated that the security of returns 
in a national data center will be 
better than it· has ever been, since 
they will all be stored in one place 
rather than in 58 different places, and 
it is easier to control access to one 
source than to 58 sources. 

Attorney Edwin L. Kahn of Wash­
ington spoke on the Freedom of In­
formation Act, effective July 1, 1967; 
in his opinion most of the information 
in any federal data center will be 
available to the public under this act. 
However, information not now avail­
able to the public, such as income 

, tax returns, personal records and in­
vestigatory files, will not be available 
under the new statute. 

costs 

Another panel of interest to com-
'puter people discussed how hardware 
and software costs should be treated 
for tax and regulatory purposes. John 
W. Faircloth, tax attorney for Western 
Union, noted that in regulated in­
dustries the rates charged to the pub­
lic contemplate recovery of the cost 
plus a predetermined percentage prof­
it on investment-the higher the de­
preciation allowable the higher the 
cost each year arid, therefore, depre­
ciation policy cannot be considered in 
a vacuum. He noted that, technologi­
cally, the service life of hardware de­
pends on how it is used. For example, 
if a computer is used for message 

switching it may have a 20-year life, 
but if used. for problem solving, it 
might become obsolete much sooner. 
How should one allocate computer 
costs for various types of service? He 
suggested four possibilities; first, from' 
the operating costs of the computer 
under peak load requirements, under 
level requirements, and at levels in 
between; second, from the allocation 
of the total memory. to different uses; 
third, an incremental approach such 
as commencing with the cost of using 

the, computer for message storage and 
forwarding and then adding on the 
cost of each new' function included in 
the system; and fourth, from through­
put time by class of service. 

John R. Mendenhall, . director of 
taxes for the accounting firm' of Ar­
thur Andersen & Co., discussed in­
vestment credit tax problems. The. 
primary difficulty here, is that the 
longer the useful life of the equip­
ment, the higher percentage of the 
cost is available for investment credit 
against taxes-but the Internal Reve­
nue Service's guidelines on deprecia­
tion discourage a long life for com­
puters and the service seems to con­
template a very short life for hard­
ware. The situation is complicated by 
the fact that since 1962 IBM and 
other manufacturers have passed on 
their investment credit to lessees of 
their eqaipment, but the manufactur­
er determines the lifetime of the 
equipment-usually. at four, and five 
ye?-rs, even if the' lessee might plan 
to use it for eight. The I.RS accepts 

• the lifetime selected by the manufac­
turer and refused to listen to the user. 
And, Mendenhall noted, the IRS 
plans on using its own computers for 
eight years! He summarized by say­
ing that unless a company's net return 
after taxes was over 12% it would be 
well advised to claim the investment 
credit and fight for a longer equip­
ment life, rather than accept depre­
ciation and a short life. 

~FOR COMPUTER APPLICATIONS CIRCLE 35 ON READER CARD 

Mendenhall was followed by Karl 
Ruhe, chief of the Appraisal Section 
of the Income Tax Division and the 
man in charge of determining length 
of equipment life for tax purposes. 
He noted that the IRS is becoming 
more realistic on the useful life of 
computers and is tending towards a 
six to eight year life rather than an 
eight to twelve year life for deprecia­
tion purposes. Ruhe' discussed the 
question of whether an agreement be-

,tween the user and the manufacturer 
was a lease or a purchase agreement. 

If the.former, payments to the man­
ufacturer are deductible as made; if 
the latter, the payments must be cap­
italized and only annual depreciation 
can be deducted. He explained in 
detail Revenue Ruling 55-540 which, 
in essence, says that the IRS will 
examine such agreements very closely 
and draw its, own conclusions as to 
whether there is a purchase and sale 
or a lease. 

The final speaker on the panel was 
Francis L. Dougan, of Peat, Marwick, 
Mitchell & Co. After defining soft­
ware to include the justification 
study, the feasibility study, the sys­
tems work and the training of person­
nel, as well as the actual, program­
ming, he stated his opinion that all 
these costs were deductible as ordi­
nary and necessary business expenses, 
and were not capital investment. 

records auditing 

The third panel of particular in­
teres't to the computer . industry, 
chaired by Mortimer M. Caplin, 
chairman of the conference and for­
mer Commissioner of Internal Rev­
enue, discussed the problems of 
auditing computerized records. The 
first speaker was Arthur B. Toan, Jr., 
of Price, Waterhouse & Co., one of the 
acknowledged' experts in the area. He 
noted that the auditor's primary re­
sponsibility is to determine that the 
records of a corporation are accurate 
within defined limits; his function is 
not to develop a system. Before the 
advent of edp the auditor was able 
to "piggyback" on the company's ac­
counting system, since management's' 
and the auditor's interests and meth­
ods were allied. But the computer's 
elimination of paper has made the 
auditing of comI,Juter records con­
siderably more difficult. The auditor 
can audit around the computer-in 
other words, as if the computer were 
not in existence. This requires visible 
records at all stages of the audit 
process and is how over 95% of 
auditing is now done. Around the 
computer is auditing in retrospect 
and is currently cheaper. 

He pointed out that even now visi-
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Just what the doctor ordered 

-and he ordered it yesterday, from 
an American Hospital Supply Corpo­
ration warehouse 300 miles away. 
He gets same-day service on 25,000 
different supply items, because ~II 
System Data-Phone* service links 
his hospital to the warehouse over 
regular teiephone lines. Prepunched 
cards containing order information 
are fed into card readers connected 
to Data-Phone sets which transmit 
the information from the hospital. 
*Service mark 

At the American Hospital Supply 
warehouse the information is auto­
matically reproduced on an order 
form. The order is packed and 
shipped the same day. Because of 
the fast, accurate data communica­
tions, one warehouse in Atlanta 
serves a wide area in the South. 
Throughout the nation, American's 
automated ordering system helps 
hospitals requce inventory and paper 
work and 'keeps the doctor happy. 

Hospital 

AMERICAN HOSPITAL 
SUPPLY CORPORATION 
DISTRIBUTION SYSTEM 

I!I Card Reader 

e Data-phone* 

~ Keypunch 

".... Bell System 
W Central Office 

-Trademark 

American Hospital 
Supply warehouse 

For more information, call your 
Bell Telephone Business Office and 
ask for a talk with one of our Com­
munications Consultants. And don't 
hesitate· to call us early-because 
that way we can serve you best. 

When you work with data commu­
nications, work with the Bell System. 
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ble records are not necessary, so long 
as records at key points can be put 
into visible form. Auditing through 
the computer is basically a study of 
the programming with. in-process 
sampling similar to quality control 
procedures. Accuracy is checked at 
the time the transaction occurs and 
such auditing methods must include 
immediate program de-bugging capa­
bilities for programs. He also noted 
that using the computer for auditing 
purposes (auditing by a computer) 
is a promising area. In this the auditor 
develops his own programs to test 
the client's methods and procedures. 

Howard J. Doherty, of Arthur 
Young & Co., noted that systems au­
diting of edp was essentially a theo­
retical discussion at the present time, 
but by 1980, when the data process­
ing industry will provide 20% of the 
Gross National Product, integrated 
data processing will necessitate an 
on-line audit capability because of 
the lack of visible records the lack 
of an audit trail, the inabdity to test 
computer results without special pro­
grams, and the difficulty in locating 
source documents in systems which 
accept data on a random basis. 
Doherty stated that auditing in retro­
spect will be out of date-the audi­
tor will have to do his work during 
the entire year. Certified Public Ac­
countants must review the system of 
controls and audit specific transac­
tions. If the auditor can understand 
test and evaluate how much relianc~ 
he can place. on the control system 
and can satisfy himself that these are 
perfect, he can certify the output as 
it comes off the computer. The audi­
tor must acquire this ability. I 

Singleton B. "Volfe, director of the 
IRS Audit Division, stressed govern­
mental requirements under Revenue 
Procedure 64-12: a general ledger in 
visible form, an audit trail, printout 
capability, adequate retention facil­
ities for tapes and documents, and 
program documentation available to 
the agent. He told of one national 
company that installed a ,computer 
system without advice from its ac­
countant and failed to include an 
audit trail; the IRS required the com­
pany to reconstruct all the records 
which the system had made obsolete 
and to revise the system to provide 
the omitted audit trail. 

Wolfe noted that ordinarily the In­
ternal Revenue agent does not make 
his audit until a year or more after 
the fact and therefore could not audit 
through the computer, even if the 
agent were sufficiently familiar with 
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the new technology. To overcome 
lack of familiarity, the IRS will 
train 500 agents within the next year 
in auditing data processing systems, 
and will also develop regional ex­
perts on data processing. The service 
will require that taxpayers make pro­
grams with documentation available 
to IRS agents and that taxpayers run 
such programs on the agent's request. 
Commenting on the "checkless soci­
ety," Mr. Wolfe noted that under 
present tax law, certain visible rec­
ords are necessary and some sort of 
printout will have to be made, even 
if only for tax purposes. 

Other topics discussed at the con­
ference related primarily to applica­
tions. Commissioner Cohen discussed 
in some detail the IRS nationwide 
data processing system (DATAMATION, 
March '66, p. 28), noting that with­
out the system the IRS would need 
12,000 additional people to do its 
current work. He estimated that over 
$80 million has been collected that 
otherwise would not have been. 

current problems 

Commissioner Cohen discussed the 
problems now current in the service 
on which corrective action is being 
taken. These include delays arising 
from the tremendous volume of pa­
per, the difficulty of getting complete 
and accurate returns from the public, 
and the delay caused by the tremen­
dous quantities of keypunching. With 
respect to the latter, he noted that 
the IRS is testing a new terminal 
complex on which input is visually 
confirmed by the operator on a CRT 
and cross-checked by an automatic 
zero check. If tests are successful he 

estimated this improved input system 
would save $7 million a year. 

Roy N. Freed, division counsel of 
Honeywell's Computer Control Divi­
sion, then discussed what taxpayers 
need in the administration of the IRS 
edp program, particularly their right 
to be protected from impositions and 
inconveniences in the operation of the 
system. While noting how one type of 
harassment prevalent before the adop­
tion of computers is being reduced by 
the introduction of consolidated tax 
accounts that minimize the need for 
repeat audits where the taxpayer's 
circumstances do not change from 
year to year, he pointed out the 
taxpayer's vulnerability when it ap­
pears "to the computer" that a tax­
payer has violated the tax laws, and 
formal notices of payment deficiencies 
are automatically issued. 

Freed stressed the importance of 
identifying, in advance, as many ex­
ceptional cases as possible in which 
notices might be issued by the ma­
chine improperly, and stated that 
debugging by waiting for the actual 
operation of the system to uncover 
program errors imposes an unreason­
able burden on taxpayers. He called 
upon the government to use the ex­
pertise of tax lawyers and accountants 
in the advance debugging task. 

Joseph H. Murphy, president of the 
New York State Tax Commission, dis­
cussed the development of that state's 
computerized tax records and called 
for increased compatibility between 
federal and state returns. He also 
noted that by computerized checking 
of changes on federal returns result­
ing from their audit, New York has 
collected an extra $9 million. 

A session on computerized tax re-

/II think I've spotted the problem ... the 
architecture doesn't match the hardware./I 
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turns pointed up the practicality of 
using the computer to make calcula~ 
tions and print tax returns for individ­
ual taxpayers, as well as the prob­
lems in keypunching accuracy and 
collating many forms. He called upon 
the federal and state governments to 
release their tax forms as early as 
possible, pointing out the time re­
quired for conversion to continuous 
forms suitable for high speed printers. 

Frank Hubert, president of Data­
tax, noting the fact that 85% of the 
returns are filed in the six weeks 
starting March 1, asked for legislative 
help and a method of spreading the 
load throughout the year. He also 
called for a longer time between the 
enactment of a tax change and its 
effective date so that the computation 
program can be properly updated 
and debugged. 

Richard Sprague, of Touche, Ross, 
Bailey & Smart, projected the com­
puterized tax return system of the 
future using a computer utility with 
CRT terminals in the tax return pre-' 
parer's office, a light 'pen for input, 
a continuous picture of the form as 
it is filled in, on-line computation, 
reminders to the. preparer of things 
not be forgotten, and, finally, 'the 
ability to file in machine-readable 
language directly with the IRS. 

Another panel discussed applica­
tion of computers to legal research 
and to improved printing methods. 
John Boyle, director of the Electronic 
Research Operations Service, Govern­
ment Printing Office, spoke on the 
Linotron which is expected to become 
operational in the summer of 1967. 
This machine, supplied by Mergen­
thaler, and using photo-composition 
techniques, will produce full pages 
suitable for printing, from text in any 
common computer language. The 
Linotron system can set up to 1000 
different characters in 5-point to 18-
point type at 1000 characters per 
second with graphic arts quality. Its 
great advantages over ordinary print­
out methods are speed of printing, 
fewer pages required for the same 
number of characters, easy updating, 
and improved indexing possibilities. 

Robert L. Chartrand of the Library 
of Congress spoke of the legislative 
research difficulties of the Congress­
man who has to consider over 13,000 
bills a year and gets from 500 to 
2000 letters a day. He noted that 
there are several bills in Congress to 
provide an edp capability for that 
body. 

-ROBERT P. BIGELOW 
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New York Univ. sponsored 
its third conference on the 
brief and uncertain mar­
riage of local government 

and the computer. If the reports of 
participants are to be believed, there's 
still a long way to go before that 
pair pulls together for the benefit of 
John Q. Public. Not that there weren't 
reports of success and admissions 
of failure-who ever held a confer­
ence without catharsis? But, rather, 
listening to this one did raise the old 
question of when will man learn from 
the experience of others? 

The first of these conferences had 
some help from the System Develop­
ment Corp. (the California-based 
non-profit) and zeroed in on a survey 
of dp applications to state and local 
government. Last year the confer­
ence looked at the problems and pros­
pects of the large-scale public dp 
system for the smalIer units of govern­
ment. This year the conference makers 
must have assumed there was a lot 
going on in their field of interest for 
they chose to examine the impact of 
dp on local government organization 
and management. The three days 
indicated that something was going 
on alI right. But "impact" did seem 
to suggest more hope than fact. 

The conference was also billed 'as 
designed especialIy for administrative 
personnel interested in the "planning 
and operation of state and local gov­
ernment" (when will we learn that 
"state" and "local" don't go together 
like gin and vermouth?). 

By and large the conference can 
be deemed a success. People came; 
computers and the peculiarities of 
the local government environment 
were discussed; as much was learned 
and exchanged over glasses as over 
microphones; and New York weather 
and manners were no worse than 
usual. 

the myth and reality of imis 
Monday got off to a good start on 

a particularly germane area of current 
interest to local government computer 
users: the "integrated municipal in­
formation system: myth or reality." 
The panel was chaired 'by Myron 
Weiner from the Univ. of Connecticut 

conference report 

who has been pretty active lately 
trying to drag those New England 
towns into the twentieth century. 
Much of the discussion, however, 
centered around a set of specifications 
proposed for an IMIS (modesty keeps 
us from mentioning the authors) . 

When the progress in introducing 
dp into local government was re­
viewed in terms of these requirements, 
it was the consensus that IMIS was, 
unfortunately, considerably more 
myth 'than reality. Several promising 
research efforts which hopefulIy 
'might lead to IMIS we~e noted during 
the discussion, including the work 
going on in the Municipal Informa­
tion and Decision Systems Research 
Project, Univ. of Southern California; 
the Municipal Information Technol­
ogy Program, Univ. of Connecticut; 
and the New Haven Project. 

Lack of federal and local govern­
ment support (no surprise) for basic 
research and development; the em­
bryonic state-of-the-art; lack of ski1Jed 
personnel; the tendency of the na­
tion's municipalities to blunder into 
the acquisition of hardware without 
conceptions of its use and potential 
in government; and, until recently, 
the cost of hardware and software 
were alI cited .as factors in restraining 

. the development of IMIS. Interesting­
ly, the idea of an integrated, auto­
mated system for the local jurisdic­
tion emerged as viable as ever. 

impact on management 
The afternoon session Monday was 

occupied with the impact of dp on 
government organization and man­
agement. J. Ward Wright of New 
York State pointed to the need for 
communication, participation, and ed­
ucation of top management in estab­
lishing a dp system. By and large 
those information systems which have 
been developed for local government 
have been without too much refer­
ence to top management decision­
making. Management was indicted 
for not having initiated action, not 
having understood dp, and having 
been much too pass~ve in its involve­
ment. This attitude was i1Justrated by 
a comment of one of the participants 
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who indicated that when he asked 
his manager what kinds of informa­
tion needs the manager faced, re­
ceived the reply, "You were a city 
manager once, what did you need?" 
Apparently he didn't get what he 
needed or he'd still be a city man­
.ager. 

Where management has been in­
volved in implementing computer ap­
plications, the systems developed have 
tended to utilize old management 
concepts, behind which lie outmoded 
assumptions about the amount and 
kind of information which the man­
ager can assimilate. Wright saw a 
need· for re-examination of basic con­
cepts of public administration, and 
made a plea for managers to realize 
the loss to local government of their 
not understanding the potential of 
the computer. This latter theme ap­
parently is a significant one, for it 
recurred throughout the conference. 
Local government management has 
focused, apparently; on the immediate 
prospects and cost-accounting aspects 
of dp rather than on its potential 
for improving the processes of govern­
ment and the overall quality of urban 
life. The implication is that these 
managerial deficiencies in dp need to 
be redressed by substantial educa­
tional programs in government, uni­
versities, and professional associations. 
And a few retirements maybe? It was 
taken as an indication of the failure 
of universities, particularly schools of 
public· administration, to provide for 
public management science education 
and training. Perhaps the managers 
should adopt as their improvement 
theme: if you want to qualify, then 
quantify. 

The Whistler and . Schultz thesis 
concerning. the withering away of 
middle-management as a result of 
automation came under fire from John 
Sullivan, dean of administration, Flor­
ida Atlantic Univ. John couldn't even 
see a wrinkle. Far from becoming 
dispensable as a result of automation, 
he suggested· that middle manage­
ment has taken up the cause of dp 
and is responsible for most of the 
efforts towards introduction of dp in 
government and in business. It is not 
clear, however, whether this disproves 
the thesis or points to the tenacity of 
bureaucracy and serves as a proof 
for Parkinson's law. 

The issue of centralization versus 
decentralization of government ac­
tivitiesas a result of automation was 
also met head on. It is increasingly 
clear that dp permits either mode of 
organization and may well be orga­
nization-independent. The choice. is 
perhaps a political-jurisdictional one 
best settled by cost-benefit analysis 
of the alternatives, and in the end 
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must also reflect the values of the 
political decision-makers. Finally, the 
information revolution was seen as 
providing the opportunity for increas­
ing managerial productivity in the 
same way in which the industrial 
revolution increased labor's production. 
To accomplish this, computers need 
to be seen not simply as a device for 
moving data into and out of organiza­
tions like an automated yo-yo, but 
applied to the services and manage­
ment processes of the organization. 
The key question therefore seems .to 
be, "Is it possible for the organiza­
tion not to change under the impact 
of dp?" 

Freeman Holmer, from Wiscon­
sin's Department of Resource Devel­
opment, described the impact of dp 
on the legislature as narrowing the 
decision areas for elected officials. 
These officials in reaction view dp as 
a threat, resent the civil service pro­
fessionals, and are slowly developing 
their own professional staff to counter­
act the dp professionals in the execu­
tive branch. (Maybe we're headed 
for a game called my computer knows 
more than your computer.) 

dp organization 
Tuesday morning, the conference 

review of the organizational impact of 
dp shifted to a micro view of one 
vitally impacted area: the data pro­
cessing organization itself. Organiza­
tion for dp was looked at from three 
perspectives: within one agency, with­
in one political unit, and within inter­
governmental programs. Basil Y. 
Scott, described the experience of the 
New York State Motor Vehicle Dept. 
as it moved within the state bureau­
cracy from decentralized operations 
within each division, to centralization 
in each department, to current con­
siderations of a centralized, state­
wide computer system. The irrele­
vance of centralization per se was 
clearly indicated by the fact that 
although centralization increased, the 
computer continued to be used for 
operations.95% of the time. A really 
significant change occurred only when 
the· Div. of Data Processing was 
placed in the office of the administra­
tor along with research, planning, 
budget and personnel. Just what 
changed then wasn't clearly expressed. 

An argument for. centralized con­
trol of decentralized computer facili­
ties was developed by Donald Blat, 
director of the Bureau of Manage­
ment Information, Nassau County. 
The argument, though, only indicated 
the situational nature of this concept: 
Nassau County's dp central.ization 
was predicated upon prior centraliza­
tion of county government operations. 
Nassau's Project SAIL (Space Age 

Information Logic), a county-wide 
effort to identify information needs 
for each county agency and modeled 
after Santa Clara County's LOGIC 

system, was also previewed. From 
our vantage point, it looks like the 
old management information system 
gussied up with a data bank. 

PIN, AUTOSTASIS, SPIN, CSLEIS, 

CLETS, and CSFIS were described by 
William H. Millard, from the city and 
county of San Francisco, to illustrate 
both the complexity of intergovern­
mental dp programs and the growing 
insanity of acronyms. Both horizontal 
and vertical (i.e., involving more than 
one jurisdiction at the same .level of 
government or involving more than 
one level of government) local gov­
ernment integration efforts are encom­
passed in these programs. The intrac­
tabilityif not applicability of the cen­
tralization-decentralization issue in 
computer application was again high­
lighted by contrast between criminal 
justice information systems (all of the 
above except CSFIS) which tEnded to 
involve decentralized access to cen­
tralized information, and the proposed 
California State Federated Informa­
tion System which posited centralized 
access to decentralized information. 

These intergovernmental programs 
also highlight several conflicting val­
ues which must be faced: local home 
rule versus metropolitan, regional, 
state, or national control; the regional 
nature of urban problems versus t~e 
need for local initiative and coopera­
tion in the solving of problems; tech­
nical dominance versus information 
systems design as subservient to pub­
lic policy. These are just issues about 
which we will undoubtedly hear more 
as lo·cal government finds itself bat­
tered by state and nationally devised 
systems which see local governments 
as primarily input stations. 

the human problems 
Millard suggested that the techni­

cal problems of intergovernmental dp 
programs are minor when compared 
to the human· problems. He's prob­
ably right, if not first. He cited an 
instance involving three man-months 
to develop the system design for a 
police system and two years to obtain 
the approval and cooperation of the 
relevant jurisdictions. Thus, the spec:­
tel' of institutional and individual in­
ertia and resistance to change raises 
its ugly head. Or, perhaps it is a 
blessing in disguise which prevents 
the "new utopians" from designing 
an information world which considers 
human needs' and desires as. unfor­
tunate r~ndom variables. One of the 
significant facts about the three case 
studies described in this session is 
that the organizational changes out-
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lined by the panelists dated from 1960 
and the vacillations encountered in­
dicate that the issue of organizing 
for dp is yet to be settled! Like we 
said earlier, we really 'haven't learned 
to learn from the experience of others. 

Tuesday afternoon the personnel 
policies and practices of local and 
state government received a micro 
examination. Sol Hoberman reviewed 
personnel recruitment experiences. He 
mcluded internal upgrading and ex­
ternal recruitment and the attraction 
of high school, community college, 
and· university graduates. Internal re­
cruitment received strong . support, 
provided the. organization can sustain 
the drain on its potential managerial 
group which tends to be attracted 
by dp opportunities. Although ex­
tremely mobile, college graduates 
were also deemed a good investment 
for local government. Recruitment of 
dp staff from business seems fraught 
with problems, including the inability 
to compete with salaries, the tendency 
to attract their less capable or those 
people who are unhappy in their 
present job. High schools and com­
munity colleges tend to provide sys­
tem analysts and programmers but 
do not include potential managerial 
material. 

Ascher Opler, Computer Usage 
Education Inc., followed with a pre­
sentation on testing of personnel for 
dp operations and provided a critique 
of currently available tests which 
should be of special interest to gov­
ernment personnel managers. He also 
identified several professional groups 
who are working to develop and vali­
date such tests. The key attributes 
to be tested appear to be interest, 
intelligence, aptitude, and achieve­
ment, which seems to translate into 
the kind of people local government 
isn't willing or able to pay for. How­
ever, the conferees were admonished 
that such tests if not properly used 
can be very damaging to the individ­
ual and the organization, so perhaps 
between tests that maybe don't test 
and people we can't hire, progress 
continues slowly. 

benefits of dp 
Friday morning the conference 

turned to the question of increased 
efficiency in government resulting 
from dp systems. It was increasingly 
clear as the discussion progressed that 
the real benefits are yet to.. be 
achieved. Further, when 'they are 
found for local government, they will 
not· be found in the savings resulting 
from automation of existing routine 
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activities, but by providing a greater 
capability for managing, controlling 
and evaluating the myriad of local 
government programs to be found 
in every jurisdiction. 

Dr. Nachman Bench, consultant to 
New York City, related the experi­
ence of the first management science 
group established in the U.S. (New 
York City) to apply the techniques 
to city government: (1) no previous 
experience in city government exists, 
< 2) very little systems or operations 
research background exists in city 
government, and ( 3) consultants who 
worked for the city previously did not 
leave behind the in-house capability 
to implement their recommended pro­
grams-which was no surprise to those 
local government officials who so of­
ten find their consulting dollar only 
helps fill library shelves. 

Bench defined management science 
as the application of the scientific 
method to organizational problems in­
volving the interaction of organiza­
tional components in order to obtain 
the best decisions for the organiza­
tion as a' whole. However, the key 
problem in local government is, "What 
is meant by best?" No criteria exist 
for determining what is best; there is 
no objective function such as a profit 
and loss statement; least cost is not 
always the appropriate criterion; ob­
jectives are elusive and controversial. 
Bench and Holmer coincide here, for 
both argue that it is the role of the' 
legislature to provide the objectives 
and establish the performance criteria 
for the management science boys and 
their "value free" approach. 

Despite the difficulties involved, 
New York City is plunging ahead to 
develop such programs as: an on-line, 
real-time welfare information system; 
gross city "product (similar to GNP) 

as a measure of overall city perform­
ance; an inventory control system; 
scheduling, of sanitation crews and 
police manpower; optimum location 
of community facilities; models for 
revenue projection; and pricing of 
city services. If we had a few more 
programs like this in local govern­
ment, in a few years a conference 
on the impact of edp could deai with 
the real world! 

Finally, Bench indicated skepticism 
about the ·possibility or desirabiiity of 
developing a total management sys­
tem. Viewed from the standpoint of 
the mayor· of New York, he argues 
that the most useful information sys­
tem costs only ten cents a day-the 
New York Times makes better· read­
ing than a binary dump in any event. 

Data sharing and the problems of 
data seniority and data integrity were 
assigned to John Parker of the Fels 

Institute who promptly dismissed 
them, not without reason, consider­
ing their title, to tackle the problem 
of "data disasters." It was his view 
that government agencies increase the 
size and extent of data investments, 
and the loss of data files or of com­
puting capacity can cripple govern~ 
ment operations and create far more 
public concern and administrative 
damage than seniority, security, or 
sharing of data. Thus, increased at­
tention needs,to be given to creating 
backup capability and file protection. 

conclusion 
In summary, several themes tended· 

to dominate the conference and re­
appeared in the individual presenta­
tions, as well as the group discus­
sions: 

1. The human problems and polit­
ical implications of dp in local gov­
ernment are far more significant and 
difficult to solve than the technical 
ones. Further, even less has been 
achieved in solving these human 
problems than in finding 'ways to ap­
ply the computer to local govern­
ment processes. 

2. Education and training are crit­
ical needs in local government efforts 
to automate and must be made avail­
able at several levels: policy, man­
agerial substantive program; and dp 
specialist. The current prognosis for 
meeting these needs is not good. 

3. There is a need for users to 
evaluate the relationship between the 
projections, plans, and programs of 
local government and their actual 
achievement. As a corollary, there is 
a need for specific evaluation of dp 
efforts in government. 

4. The problem of system backup 
has not really been considered and 
yet it is potentially more significant 
than issues of data sharing, security, 
and seniority. 

5. Local management, by and large, 
has not yet faced the computer issue, 
but has been content to blunder into 
the acquisition of hardware \\ith little 
or no conception of how to use it, 
and on the basis of promised savings 
which seldom, if ever, materialize. 

6. Fundamental principles and con­
cepts of government administration 
need to be re-examined in light· of 
dp experience. As a prelude, scientific 
research must replace the "lay em­
piricism" currently characterizing 
evaluation of the organi~ational im­
pact of electronic data processing. 

DR. KENNETH L. KRAEMER 

Graduate School of Administration 
. Univ. of Californ~a, Irvine 

WILLIAM H. MITCHEL 

School of Public Administration 
Univ. of Southern California 
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. . is now a Hit production on Broadway ... 
Ind in Boston ... Baltimore ... Miami ... Columbus ... 
:hicago ... Denver ... Dallas ... San Francisco ... 
tlus all points in between!* 
Introducing a new product is a lot like show 

Jsiness. A new product ... or a new act ... must 
:fer something excitingly new and different. 
The Mohawk Data-Recorder, introduced in 1965, 

'ovided "something excitingly new and different" in 
)mputer input preparation ... an innovation wel­
)med by data-processing users buried under moun­
ins of punched cards. 
Revolutionary in concept, Mohawk Data-Recorders 

:fer an exclusive system of transcribing raw data from 
)urce documents direct to computer magnetic 
'pe ... with no intermediate media . .. and verifying 
1 the same machine. The verified tape becomes com­
I)ter input. No cards to punch, verify or store . .. no 
ud-to-magnetic tape conversion runs. Data-Record­
·s let you go magnetic tape ALL the way from source 
)cuments to computer! 
The original 1101 unit, shown on the front cover, 

as purposely designed for on-line operation with a 

Iso in Canada and Europe! 

2 3 

variety of devices, thereby broadening the functional 
scope of the basic unit. The result is the current Data­
Recorder line illustrated here. 

Computer input with zer.o defects now is the rule 
rather than the exception, because of easy error cor­
rection. Key-transcribed data remains in the Data­
Recorder's magnetic core memory until released and 
written on the tape. When the operator "senses" a 
keying error, she merely backspaces to the error posi­
tion in memory, keys in the correct character. Errors 
discovered in verification are similarly corrected. Thus 
most errors never reach the magnetic tape. 

Users find that Data-Recorders effect increased 
operator productivity. Greater work loads are handled 
with less hardware. Throughput is faster. And there's 
less computer down-time due to errors. 

Chances are that Data-Recorders can work profit­
ably for you. Phone or write for more details. 
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A complete line 
of Multi-Function 

MOHAWK 
DATA-RECORDERS 

"I. 1102 MTP Multi-Tape Pooler 

2. 1103 LDC for Long Distance 
Data Transmission 

3. 1104 AMC with Addingl 
Listing Machine 

4. 1105 PTR Punched Paper 
Tape Reader 

5. 1106 PCR Punched Card 
Reader 

9 10 

G. 

7. 

13. 

9. 

"10. 

1"1. 

u 

1109 DPC, with Long Distance 
Transmission and Punched 
Card Reader 

1112, with Addingl Listing 
Machine and Long Distance 
Transmission 

1115, with Punched Paper 
Tape Reader and Long 
Distance Transmission 

1118, with Printed Output 
from magnetic tape 

1181, for typing hard copy, 
simultaneously recording 
same data in BCD code on 
magnetic tape 

1183, with Output Typewriter 
and Long Distance 
Transmission 

11 12 

12. 1122/902, converts magnetic 
tape recorded data from 7 
channels, 200 BPI to 9 
channels, 800 BPI, or 
vice versa 

"13. Data-Recorder with Buffered 
Line Printer, for line print-out 
from magnetic tape 

"14. 6401, first in a new series 
designed for compatibility 
with computer systems 
requiring 9-channel, 800 BPI 
magnetic tape input 

MOHAWKIVl~-1) 
DATA SCIENCES CORPORATION lJLAJE 
P.O. Box 630, Herkimer, N.Y. 13350 • Tel. 315/866-680 
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Herkimer is about midway between New York 

City and Buffalo, on the N.Y. State Thru­

way. The area is served by Mohawk Airlines, 

with terminal facilities at Oneida County 

Airport between Utica and Rome, New York. N.Y. STATE THRUWAY 

New Headquarters for MOHAWK Data-Recorders 

The Mohawk Valley, in New York State, is a happy combination of 
fertile farmlands, eye-catching scenery, and industrial opportunities ... 
plus thriving communities like Herkimer, the home base of 
Mohawk Data Sciences Corporation. 

We enjoy the advantages of attractive homes, excellent educational 
facilities, nearby mountain resorts, skiing, fishing, swimming, 
golf ... with the metropolitan attractions of New York City within easy 
driving and flying distance. Most of our employees live only 
15 or 20 minutes from the job. We have many friends in the Herkimer 
area, whom we hold in high regard. 

If this is the "sticks", we're proud and happy to be here! In fact, we like 
it so well we've just built a new plant in East Herkimer, within a 
stone's throw from our original location. 

The new building, providing about 75,000 square feet of floor space, 
houses our production facilities and home offices. These 
larger quarters already have permitted stepped-up production, to meet 
the rapidly increasing demand for Mohawk Data-Recorders. 

You are cordially invited to visit us, get acquainted with our 
executive staff, and see the multi-function units in the Mohawk line. 
The "Welcome" mat is out! 

P.O. BOX 630, HERKIMER, NEW YORK 13350 • TELEPHONE 315/866-6800 
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news. briefs 
OCR· MARKET, APPLICATION 
DISCUSSED AT DPMA SHOW 
Annual sales of optical cha~acter rec­
ognition (OCR) systems will grow 
from a current $35 million to some 
$500 million by 1971, according to 
William H. McGuire of Farrington 
Electronics Inc., one of the makers 
of OCR gear. Speaking at the annual 
conference of the Data Processing 
Management Assn. in Boston, McGuire 
said these systems range in price from 
$75K to $150K and lease for $2K to 
$4.5K per month. "By 1975, OCR 
will be the most common system for 
data input." 

McGuire categorized these systems 
as page readers, document readers 
(for turmiround documents), optical 
reader card punches (also called self­
punches, and used by major oil com­
panies), and journal tape readers 
(which read primarily numeric infor­
mation) . 

An application of page readers by 
Indiana's Bureau of Motor Vehicles, 
and the resulting savings in both dol­
lars and cents and diminished turnover 
rate, were described by R. M. Johan­
ningsmeier. In the one job of process­
ing applications for titles, the Hoosier 
state figures the cost of preparing 
input by keypunching was $108,170 
a year; this includes the rental of 
keypunch and verifying gear and 28 
operators. It compares with $61,253 
a year for the typing and scanning 
operation, which includes the cost of 
typewriters and 18 typists and proof­
readers. This saving of $47K per year 
-just for preparing input-is matched 
by a· projected employee turnover rate 
of 20%, down from the previous 64% 
with keypunch operators. 

Johanningsmeier, however, points 
out that since this is the only applica­
tion using the scanner, the one job 
must absorb the reader's annual cost: 
about $40K. But there are two other 
applications, vehicle registration and 
driver licensing. The savings in pre­
paring input for these. two jobs by 
typing and scanning could be $58K 
a year, says Mr. J. 

Still not figured into this is the 
cost of reading. To go from cards to 
tape cost about $5,280 annually in 
computer time; to read typed pages, 
it's about $8,400 annually. "If all three 
applications can be -run on prime shift 
time, the total cost [of the scanner 
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operation] would exceed card reading 
by about $27,000 annually," he said. 

Indiana therefore still figures to be 
dollars ahead, gaining also in improved 
employee morale and the diminished 
employee turnover. As for the scan­
ner's accuracy (it's a Farrington mod­
el), "It is currently very near our 
goal of one-half per cent-varying be­
tween 0.46% and 0.63%," he noted. 

NYC STORES GET FIRST 
TICKET RESERVATION SYSTEMS 
Gimbels' and Alexander's department 
stores in the metropolitan New York 
area are taking part in the pilot opera- . 
tion of Ticket Reservation Systems, 
Inc., to provide reserved seats to 
public entertainment through a com­
puter-controlled system. 

The inquiry/response units at the 
stores check on availability, then print 

the actual' ticket on the spot-rather 
than issuing a receipt that must be 
exchanged for a ticket at the box 
office. The information on seats avail­
able is stored centrally and immediate­
ly updated when a sale is . made to 
avoid duplicate purchases. 

TRS plans expansion soon in the 
New York area and, eventually, to 
other major U.S. and Canadian cities. 

HONEYWELL FIGHTS 
ENIAC PATENT PAYOFF 
From its filing June 26, 1947, the 
ENIAC patent application went 
through involved litigation, until its 
granting in 1964. And now the second 
phase, the legal battle for the payoff 
on this effort, has begun. On May 26, 

patent holder Sperry Rand and Hon­
eywell went to district courts in 
Wasnington, D.C., and Minneapolis 
(respectively) to file suit against one 
another. The outcome will probably 
determine how-and perhaps if-the 
rest of the industry, except IBM, will 
have to negotiate with Sperry. And 
the patent's good until 1981. 

The Sperry claim, in the name of 
its subsidiary set up for licensing-Ill­
inois Scientific Developments. Inc., 
-is simply one of patent infringement. 
But Honeywell has put together a 10-

,page suit which, though beginning 
with technical legal claims against 
the validity of the patent, homes in on 
a vital issue of economic legal theory 
for which there is no clear-cut prece­
dent. This is that Sperry has a favored 
licensee-and only one licensee, IBM, 

is reported to date-and together they 
are exerting monopoly power over a 
major portion of the edp industry. 

"Notwithstanding the fraudulent 
procurement of the ENIAC patent, the 
dominant exclusionary power which 
it represents coupled with the defen­
dant's refusal to license others at rea­
sonable, nondiscriminatory rates con~ 

stitues a violation of Section 2 of the 
Sherman Act. . ." 

Honeywell says that Sperry has 
demanded about $20 million for a 
license (2% of Honeywell's $1 billion 
in equipment shipped to date Y, and 
claims that the patent misuse 4as 
caused Honeywell "loss, injury, and 
damage to its business and property" 
at least equal to that, and more loss 
"is threatened." Honeywell asks that 
the patent be declared unenforceable, 
and that it be awarded treble damages 
totaling $60 million, "arising from de­
fendant's anti-trust violations." 

While patent law does not have a 
compulsory license requirement or de­
mand that the holder grant equivalent 
licenses to all, the court, says. one 
patent expert, once persuaded of the 
the public implications of the patent, 
might consider the "unusual legal 
theory" put forth by Honeywell's anti­
trust claims. 

The issue of licensing negotiation 
often boils down to the' strength of 
the opposing firm's bargaining powers 
due to the patents it holds. IBM has 
unimpeachable patent strength ,and 
its 1965 agreement with Sperry in­
volved cross-licensing and, reportedly, 
a relatively nominal fee. RCA, which 
has been in negotiation with Sperry, 
may hold a good position due to its. 
core patents. Honeywell, a money­
maker in the industry, does have some 
patents: for example,. in parallel pro­
cessing, checking controls, and mag­
netic reading heads. Some of the com­
paratively new firms may not have 
significant patents to their credit and 
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InTEGRATED SYSTEmS SUPPORT 
makes 'the BR-90 DISPLAY ANALYSIS CONSOLE the best friend your data base can have 

We're systems people. That's why, when you add a BR-90 Display Analysis Console to your data handling system, 
we can back it up with a unifi,ed support program that begins anywhere along the line: 

• thorough examination of systems objectives 
• operations analysis to translate user require- • simulation and test of operating problems 
ments into system function and design objec- and procedures in our On-Line Center-before 
tives your system is installed ' 
• integrated hardware and software imple- • installation and integration of the console 
mentation into your system 

, • programming that will get the most out of • integrated field support to keep your system 
your computer-BR-90 system operating at top efficiency. 

. , 
If you need to get data out where you can see it-manipulate it-store it-then a BR-90 Display Analysis Console 
belongs in your data handling system. The BR-90 is system-compatible. Not just for today. 'But right through the 
years, modifiable as your system requirement changes. 

If you want more information: 
Call H. A. Kirsch (213) 346-6000. Or contact your local Bunker-Ramo field representative. 

IIj THE BUNKER-RAMO CORPORATION 
o E FE N SE S Y S T EMS 0 I V I S I ON 

8433 FALLBROOK AVENUE' CANOGA PARK, CALIFORNIA 91304 • (213) 346·6000 

CIRCLE 37 ON READER CARD DATAMATION 
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news briefs 

could face encumbering royalty agree­
ments on revenue with Sperry with 
resulting problems in competing. (Ob­
servers note that Sperry would no 
doubt be cautious about this, although 
the' patent does run 'til '81.) Thus 
the anti-trust department, already in­
terested in the computer "industry, 
could take a special look at the Honey­
well allegation and the possible im­
plications of the suit's outcome. 

On the validity of the patent, Hon­
eywell claims that the ENIAC was in 
public use more than one year prior 
to the filing of the application, violat­
ing patent law. The courts, says one 
attorney, are loath to throw out a 
patent on this ground and the issue 
has been raised (Bell Telephone vs. 
Sperry in 1962) and decided in Sper­
ry's fa vor. ( In a ppeal, the decision 
was obliterated, but not reversed, sim­
ply on the grounds that it should 
not have been tried in that court.) 

The second technical claim, which 
has a direct lead-in to the anti-trust 
issue, is that Eckert and Mauchly and 
their successors, "by, among other 
things, the suppression of information 
and lengthy administrative and judi­
cial proceedings calculated to prolong 
and in fact prolonging" the time the 
patent'remained pending, "wrongfully 
and fraudulently delayed" the'issuance 
of the patent. As a result, the "limited 
statutory monopoly" of the ENIAC pat­
ent "violates the provisions of Article I, 
Section 8 of the United States Consti­
tution," and "said ENIAC PATENT, is 
therefore, unconstitutional, void, and 
was issued in excess of the jurisdiction 
of the U.S. patent office." 

Under present law, a patent is in 
effect for 17\ years. But this "17 -year" 
law has been a controversial issue, 
and the patent bill pending before 
Congress contains a reform which 
makes a patent valid only for 20 
years from date of application filing, 
a ruling which would have voided 
the ENIAC patent in 1967. 

These two latter issues alone, says 
a patent lawyer, are not enough to 
rouse the courts, and Honeywell's 
claim will rise or 'fall on the anti-trust 
issue. He notes that Sperry may move 
that the s,uit be dropped because, 
there is no cause of action; that is, 
the court may find that it has no 
power to help Honeywell under law. 
On the other hand, the whole issue. 
and its lack of clear precedent, could 
lead to many years of battle through 
district and perhaps the Supreme 
Court if the suits are not settled out of 
court. Some observers note that the 
cost of, such court battle could stimu­
late such a settlement. In any case, 
the other manufa~turers in negotiation 
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with Sperry are not likely to settle 
before these suits are over. 

PLANS SHAPING UP 
FOR SOFTWARE ASSOCIATION 
Two meetings in June, on the 6th 
and the 20th, have advanced plans 
for setting up a national association 
of for-profit software companies. 

Representatives of such firms as 
Applied Data Research, Aries, Com­
ress, Informatics and Planning R~­
search have now agreed on the basic 
objectives of such a group. The pur­
pose, in general: to reach agreement on· 
what positions to take concerning cur­
rent issues that affect the business of 
all potential members. Examples of is­
sues: the patent problem, separate pric­
ing of software and hardware, FCC 
activities, and the Justice Dept. in­
vestigation of the computer industry. 

At the June 20 meeting, it was 
decided to draft a letter for submittal 
to all potential members. The letter 
will describe the importance of some 
half dozen issues, outline the need 
for concerted action, and solicit active 
members. Future existence of the or­
ganization will depend on the response 
-and the feeling is that it will take 
25 initial member companies to pro­
vide adequate financing and get mov­
ing. Who's eligible? Almost any soft­
ware outfit that is solidly in business 
-has at least 25-35 employees. And 
judging by recent history, if your 
company hasn't reached this point yet 
it probably will next month. 

ADAPSO GOES TO COURT 
OVER SALE OF DP SERVICES 
BY NATIONAL BANKS 
To stop national banks from marketing 
data processing services, the Assn. of 
Data Processing Service Organizations, 
Inc., has filed suit against the U.S. 
Comptroller of the Currency. The 
Comptroller's office considers it the 
most significant litIgation pending 
against it, and ADAPSO intends to carry 
it right up to the Supreme Court. 

"This suit is predicated upon the 
National Banking Act, which makes 
it unlawful for a national bank to 
engage in activities of this kind, which 
are not incidental to the banking busi­
ness," said ADAPSO president Salvatore 
Parisi. The question to be settled is 
whether dp services are incidental to 
banking-that is, whether the banks' 
investment in these services and the 
public's reliance on them mean that 
the banks no longer can be divested 
of this function. Presently, the in­
dependent service bureaus do not 
think so, but if banks continue to 
develop this area, they say, there will 
be no turning back. 

Independent service firms have in­
creasingly felt a competitive squeeze 
from banks and other areas, particu­
larly the common carrier. "We are 
standing on the brink of the checkless 
and cashless society. Unless controlled 
by law, a monopoly grant held byna­
tional banks and communications car­
riers and their accompanying financial 
power threaten to exclude the inde­
pendent electronic data processing 
organization from all, or at least the 
major part of this market," Parisi em­
phasized. 

The income that banks get by offer­
ing these dp services is shown by a 
survey. conducted by the American 
Bankers Assn. in 1966. It revealed 
the percentage of a bank's gross 
income accruing from automated ser­
vices: 8% reported 6-10%; 29%-1-5%; 
and 55%-less than 1%. For 1970, of 
544 banks, 33% estimated it will be 
mo~e than 10%; 23% estimated 6-10%; 
and 35% said 1-5%. One specific exam­
ple of the revenue a large bank is 
grossing is Pennsylvania Banking and 
Trust of Philadelphia, which showed 
that at the end of 1956 its automated 
services had an "annual value" of 
about $1 million-a revenue equal to 
that of a medium-large sized indepen­
dent service bureau. 

An ongoing ADAPSO survey of inde­
pendent firms (2,000 letters were sent) 
is showing that two-thirds have reve­
nues of under $300K; one-third of 
respondents so far are under $100K. 
(ADAPSO has 243. members. Total num­
ber of U.S. data centers, not firms, 
is estimated at 1,100-1,200.) 

In the litigation, which was filed 
in Minneapolis, Data Systems Inc. 
of Minneapolis is also suing American 
Bank and Trust for taking business 
away from it, specifically services for 
the State Capitol Credit Union of St. 
Paul and Carlen Industries Inc. Dam­
ages asked are no less than $100K. 

Service bureaus have tried before, 
via legislation, to keep banks out of . 
their market: Rep. Abraham Multer 
has introduced bills in various forms 
since 1964, the latest, H.R. 948, to 
again have hearings before the House 
Banking and Currency Subcommittee 
this summer. It is intended to prohibit 
banks from engaging in professional 
accounting services, which includes 
dp services. But a lawsuit seems more 
logical since it involves an interpreta­
tion of an existing law, the National 
Banking Act. On the chances of the 
suit, the sources can only point to the 
court decisions prohibiting banks from ' 
extending into the insurapce and rev­
enue bond businesses, now in appeal. 

It is expected that the case will 
go before the district court this fall, 
and if so, should be settled by the 
end of this year. Appeal is also ex­
pected, after which it would go to 
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DOES YOUR 
PRINTOUT 

LOOK LIKE THIS? 
NELSON JUNIUS 44 MAIN - - - , 
NELSON KATHERINE 146 BIUWL A, 
NELSON KENNETH W 282 OGLASkO 
NELSON KNun 65 OU BOIS AV - ~ 

NELSON KURT 24 SHMIOTS LA - -
NELSON LAWRENCE JR 317 RUDYRU 
NELSON LOUIS B 11 COALE AV -
NELSON MARIE MRS 29 HATFLD Pl 
NELSON MARTIN B 139 REGAN AV 
NELSON MARY 21 PEARL - - - -

Nelson Mary J Mrs 71 Lamprt Blvd - - - - - YU 1-
Nelson Maurice K 55'Austn PI - - - - - - - YU 1-
Nelson Mildred 81 Dtroit Av - - - - -' - - - YU 4-
Nelson Nels 86 Coale Av - - - - - - - - - - GI 8-
Nelson Nels 68 Marx - - - - - - - - - - - GI 2-
Nelson Nels Victor 7 Nash Ct - - - - - - - YU 4-
Nelson Norman 435 Delafld Av - - - - - - - GI 8-
Nelson Norman I 53 Mildrd Av - - - - - - - GI 2-
Nelson Oscar C Mrs 93 Hamln PI - - - - - - SA 7-
Nelson Otto S 418 Wds Ardn Rd - - - ':'" - - YU 4-
Nelson Patk "53 Grant PI - - - - - - - - - - EL 1-
Nelson Robt L 36 Constnt Av - - - - - - - - GI 2-
Nelson Robt P 29 Idaho Av - - - - - - - - YU 4-
Nelson Roy C 452 Clark Av - - - - ..;. - - - YU 7-
Nelson Russell G 1609 Castltn Av - - - - - - GI 7-
Nelson Russell M 95 CirclRd - - - - - - - YU 7-
Nelson Stanley 96 Sawyr Av - - - :,,: - - - - GI 2-
Nelson Ter Inc catrers 23A Nelsn Av - - - - - 984-
Nelson Theresa 19 Rokwl Av - - - - - - - - GI 2-
Nelson Thos A 21 Stratfrd Rd - - - - - - - SA 7-
Nelson Thos P 527 Craig Av - - - - - - - - YU 4-
Nelson Wallace 647 Coleg Av - - - - - - - - GI 2-
Nelson Wayne M Jr 161 Wardwl Av - - - - - YU 1-
Nelson Wilfred B 79 Bodin - - - - - - - - - GI 2-

From your magnetic- tape, we can 
compose a complete page of your 
directory, parts list, phone book or 
abstract, in a wide range of type 
styles and sizes. Our high speed 
phototypesetting service utilizes the 
Photon 901 system.-

We can save you money in printing, 
-pQper and binding by adding up to 
30 per cent more information per 
page, and, by eliminating page 
make-up. 

The cost for a complete page is less 
than $4.00.' 
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the Supreme Court, a process which 
will probably take at least until June 
1969. 

GE DESCRIBES PROGRESS, 
PLANS IN PROCESS CONTROL 
The broadsides fired by GE and 
IBM about their respective activities 
in process control continued this 
month. In April, GE held a press 
conference to explain how they were 
doing. Then IBM sponsored a press 
tour that showed their installations 
in action. Now GE has made a pre­
sentation on the subject at a meeting 
of the Society of Security Analysts 
in Los Angeles. 

Several executives, led by Dr. L. 
T. Rader, vice president and general 
manager of the Industrial Process Con­
trol Div., covered GE's operations in 
the field. Their main point: if it has 
imy connection at all with process con­
trol, our company makes it or does it. 

Rader divided the business into four 
parts: numerical control, instrumenta­
tion, process computers, and commu­
nications. Each is represented by a 
department of GE. Together, they 
are prepared to assemble systems to 
invade a process control market he 
estimates at $l.5 billion-both domes­
tic and overseas. Except for steel, 
aluminum, chemicals, and petroleum, 
h~ said, the manufacturing industries 
are just beginning to wake up to the 
advantages of computer-based control. 

Marketing emphasis, Rader added, 
will be in the areas GE has tradition­
ally served, such as steel, cement, 
paper, arid electrical power. 

R. C. Berendsen, manager of the 
process computer business section in 
Phoenix, briefly sketched the history 
of process control, noted the downfall 
of some companies once active-such 
as Phil co and Bunker-Ramo-and es­
tablished the dominance of GE. In 
passing, he mentioned that recently 
"new competitors have eritered the 
market-most notably IBM." GE, he 
said, has 227 computers installed and 
on order out of a total of 1076. The 
machines involved are the GE/PAC 
4040, 4050-11, 4060, and 4020. 

Berendsen cited an example from 
the steel industry-a case where a 
process computer controls operations 
in a hot strip mill: the user reports 
a production increase of 2%, an in­
crease in acceptable gage steel to 95% 
from 72-85% under analog control, and 
a reduction in scrap of 25-50%. In 
addition to steel and the other basic 
industries now covered, he intends to 
invade the newer markets of textiles, 
transportation, automotive and elec­
tronic manufacturing. Further on will 

be the service industries. 
"Effectively," he said, "the market 

is doubling about every three years 
qr less for a growth i"ate of over 30% 
compounded annually." 

The general manager of the Special­
ty Control Dept., Paul D. Ross, dis­
cussed numerical control. There are 

, now 9000 installations of numerically 
controlled machine tools in 2400 
plants and the rate of installation 
has doubled every two years since 
1959. Only 4% of U.S. plants, however, 
are using this equipment. During 1966 
20% of the metal-cutting machine 
tools shipped-in dollar volume-were 
numerically controlled and Ross pre­
dicted this ratio would climb to 35% 
by 1971 and ultimately reached 50%. 

H. D. Kurt, general manager of the 
Instrument Dept., described, among 
other instrumentation, the GE-MAC 
equipment-which stands for GE mea­
surement and control and is the line 
of products that fits into process con­
trol installations He sees an. annual 
growth rate of 20% for this electronic 
instrumentation. 

The last speaker was R. P. Gifford, 
general manager of the Communica­
tion Products Dept. He said that the 
company will soon offer a complete 
line of data sets to get data on and 
off conventional voice and Teletype 
communication channels. This depart­
ment is also involved in data switching 
collection, and. distribution and pro­
vides the Datanet-30 stored-program 
communications processor. 

GE is therefore, he concluded, the 
only company providing all aspects 
fOr the industry-"the sensors, the 
brains, the muscles, and the nerves." 

DP GROUP SEEKS 
INTERGOVERNMENTAL BODY 
Work is underway to set up a special 
new intergovernmental organization 
which would serve as the focal point 
of information processing activities 
affecting federal, state and local gov­
ernments. 

A special task force is investigating 
the notion, including the potential 
scope, . organization and fdueling of 
such an activity. The main goal: to 
step up communications between lev­
els of government, almost non-existent 
now. Currently, for instance, the feds 
ask states for new edp-produced re­
ports without prior consultation . . . 
which in many cases could have re­
sulted in the development of reports 
easily . spun off from existing files or 
runs. 

Some insiders feel the new organi­
zation, involving' people and funds 
from all government levels, would 
probably have a better chance of suc-. 
cess than the one-level Council of 
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AJ!age . from . the Vermont Re§¢q,rc/i:: 
. MEMORYFACT>BOO~i . 

Fact: 
$10,000 x 32 = $19,950 

If you haven't already done so, buy your­
self a PDP-SIS small computer. Cost, 
$10,000. Then multiply its 4,096-word core 
memory 32 times by adding a Vermont 
Research 11048 drum memory system. 
Cost, $9,950. Result? A remarkably pow­
erful, reliable, versatile computing pack­
age. With 135,16S~word capacity for pro­
grams and data. At the irresistible' total 
cost of $19,950 ... including functional 
software.' 
VRC's 1104S systems make PDP-S, S/S 
and other small 'computers perform like 
far more expensive machines. Consider the 
11048-8S package. Working' capacity of 
more than 128K words (plus data trans-:­
fer routines) makes feasible up to 62 ad-

, ditional I/O devices. Transfers under pro­
gram control may be on an interrupt basis, 
permitting more sophisticated programs 
~ .. time sharing.' .. easier, faster pro­
gramming ... multiprocessing. The system 
is fast enough for nearly all machine and 
process control jobs ... versatile enough 
for time-shared instructional use . : . inex­
pensive enough to replace large system 
~ime-sharing terminals. 
Three basic 1104s models interface with 
PDP-8 and S/8 computers using Program 
Controlled Transfers (I/O channel) ; Data 
Channel Transfers (3-cycle pata break); 
and Direct Memory Access Channel 
(single-cycle data break). All three are 
furnished with functional software. To help 
you think big ' .. on a s~all budget. 

Computers are known by their MEMORIES 

. 
. . . so lS Vermont Research 

CORPORATION 
. '. , 

Box 20D, Precision Park, North Springfield, Vermont 

Who will help conceive, engineer, manufacture and market VRC's future memory products? You? Get the 
facts on openings, advancement opportunities and the many rewards of Nor,th Country living from: 
RICHARD A. STOVER, VICE PRESIDENT-ENGINEERING. 
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State Governors' Committee on In­
formation Systems. 

The investigatory task force, headed 
by Illinois' John A. Kennedy, hopes 
to deliver a report in September to 
federal officials and to organizations 
representing state and local govern­
ments. 

MEDICAL DATA SENT FROM 
FRANCE TO U.S. BY SATELLITE 
In conjunction with the First Congress 
on Medical Electronics and Biological 
Engineering in Tours, France, electro­
cardiograms taken in France were 
transmitted via satellite to vVashing­
ton, D.C., where they were analyzed 
by computer and the results returned 
to France within a half minute. Dr. 
Donald R. Chadwick of the Public 

Health' Service noted the possibilities 
of thus linking underdeveloped areas 
of the world with advanced medical 
centers. Dr. Chadwick also comment­
ed on the contributions to computer/ 
medical systems of Dr. Cesar A. Ca­
ceres, chief of the Medical Systems 
Development Laboratory. The demon­
stration was a joint project of the lab­
oratory, RCA Communications, Inc., 
and Computer Instruments Corp. 

IBM INSTALLS COMPUTERS 
ON RESEARCH VESSELS 
When the Thomas Washington sailed 
into tropical waters the first of this 
month, the ship" a research vessel of : 
the Scripps Institution of Oceanogra­
phy, carried an. IBM 1800 computer 
system on board. It ·is·a first of sorts: 
IBM claims it is the largest computer 
installed on a non-government research 
vessel in the US. that will permit 
"near" real-time operation and research 
by data reduction. 

It's not the first computer aboard the 
Thomas Washington. While Scripps 
was awaiting delivery of the 1800 (on 
a two-year loan from IBM), they pur­
chased a PDP-8, and carried it on 
several voyages where it monitored 
analog signals that determined the 
depth of the water a~d changes in 
air pressure. 
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The 1800, a tight fit on board, 
has a 16K main memory (la-bit 
words), and a cycle time of 2 usec. 
Additional storage is in two 2311 discs. 
The system accepts digital and analog 
input; analog voltage signals may 
range from 0-5 volts and 0-10 mv. The 
configuration includes a card reader, 
plotter, and mag tape units. Special 
modifications for the sea journey in­
clude shock absorbant braces above 
the units; the entire system is bolted 
to the Boor. In order to service the 
machine without injury caused by 
sudden motion, the gates have been 
designed to lock in an open position. 

The cruise now in progress began 
August 1, and will last for 55 days. 
It is the second trip in a series of 
three in a four-year program called 
Eastropac (Eastern Tropical Pacific). 
The program is researching meteoro­
logical, biological and oceanographic 
phenomena in the Pacific area 20 0 

above and 20° below the equator. 
Under the direction of Dr. Bruce Taft, 
an assistant oceanographer at Scripps 
who is the chief scientist aboard the 
Thomas Washington, data is being 
obtained on strength and velocity of 
currents, oceanic fronts, distribution 
of plankton and other organic material. 
Using the computer, for example, in • 
studying water temperature; a senser 
will be put into the sea and connected, 
by a cable to the computer. Data will 
be directly fed into the 1800, convert­
ed to digital data, and results written 
out on the printer or plotter. Further 
study can be attempted almost imme­
diately. 

Operating under a time-sharing ex­
ecutive system, the programs for the 
1800 will be continually revised in 
the course of this -experimental cruise. 
Two full-time programmers and a field 
engineer are members of the 42~man 
crew. 

A few problems with a .computer 
on shipboard, anticipated by the field 
engineer, are the effect of radio trans­
mission on the computer, the depen­
dence on the ship's own electrical 
generator, and the protection of mag 
tape from damp salt air. 

In the meantime, another research 
vessel, the Thomas G. Thompson from 
the Applied Physics Laboratory at the 
Univ. of Washington, has completed 
a cruise that carried an IBM 1130 
computer system on board. The cruise, 
studying an area 300 miles off the 
Washington coast, used the computer 

I to control and track a free-running 
deep sea research vehicle about the 
size of a torpedo. The vehide, 
equipped with instruments to test sa­
linity, depth and temperature, was 
connected to the computer by an 
acoustics link. 

Unlike the braced and bolted 1800: 

for sea travel the small 1130 is mount­
ed in a special van that has its own 
electrical wiring and air conditioning. 

L. ·A. COUNTY HOSPITAL 
PLANS INFORMATION SYSTEM 
The huge ( 3000-bed) Los Angeles. 
County General Hospital is planning 
a hospital information system (HIS?) 
and expects delivery about the middle 
of next year of a 128K 360/40, twelve 
2260 CRT terminals, thirteen 2740 
typewriter terminals, three 2311's, a 
Datacell, and assorted peripherals~ 
including mark sense equipment. Com­
pilation of a data bank from patient 
records is now under way and a five­
year plan calls for application of the 
system to admission, laboratory, phar­
macy and dietary areas. They are also 
looking into limited information re­
trieval uses for statistical reports. The 
affiliated USC School of Medicine will 
also have access to the system for 
pilot medical-problem research. 

ARRAY PROCESSORS SEEM 
TO GAIN IN POPULARITY 
The scenic Torrey Pines Inn in San 
Diego, Calif., was the setting for a 
recent meeting of computer organiza­
tion specialists from hardware, soft­
ware, and component companies. The 
workshop, jointly sponsored by 
Rome Air Development Center -and 
the Hughes Aircraft Co. Ground Sys­
tems Group, also. included partici­
pants and observers from several mili­
tary R&D agencies. 

In accomplishing the objective of 
stimulating the development of new 
computer organizations which will 
offer significantly decreased software 
costs and processing times, the topics 
ranged from multiprocessor arrays 
and radically new organizations to 
system design implications of the LSI· 
technologies. The rise in software 
costs experienced by. most users was 
attributed to a wide disparity be­
tween the computer which the user 
would like to see and the real hard­
ware. User viewpoints included re­
quests for unstructured (micropro­
grammable ) machines, machine de­
signs for operating system efficiency, 
and processors for syntax-directed 
transla tion. 

The potential of LSI was described 
in presentations on large capacity 
computer organizations, read-only 
memories, and multiphase logic. Two 
papers on microprogrammable ma­
chine organizations discus'sed language 
processor applications and the use of 
LSI logic and control memories. The 
use ·of associative techniques and con­
tent addressed memories in otherwise 
conventional organizations was de-
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there's only one TAIlIEM&iBAL; ·belt 
and it is now protecting over 1,500,000 reels 

Wright Line invented hang­
ing storage and this nook, 
which makes it possible to 
increase storage capacity 
by 100%. 

Smooth molded belt hangs 
in storage. There are no 
blades or wire inserts be­
tween reels to wear or cut 
the belt. 

Molded flange grooves 
keep reei flange edges 
properly spaced, eliminate 
danger of tape damage due 
to edge pinching. 

The original TAPE-SEAL be~t was designed to provide 
greatly increased tape storage capacity. It has done 
much more than this, however. TAPE-SEAL gives you 
maximum safety - it eliminates tape edge pinching 
and drop outs. Since it . is light and unbreakable, the 
danger of tape and read-write errors caused by chips 
from brittle cannisters is also eliminated. 

TAPE-SEAL is faster and easier to.handle. It opens with 
a flick of the finger and can be retrieved and returned 
to storage with one easy motion. TAPE-SEAL is eco­
nomical. It doubles your tape storage capacity, and the 

. savings on cannisters more than pays for the .belts. Ap..; 
*U. S. Patent No. 3310178 

Lifetime latch of polypropyl~ 
ene actually grows stronger 
with use. It· is non-metallic 
and non-magnetic. 

Clear, always aligned label­
ihg area.is molded·onevery 
belt. Labels are easily in­
serted and removed. 

Molded and· tempered poly­
ethylene is \'pre-shrunk" to 
provide lasting perfect fit 
on reel sealing out dust. 

proved as' a safe shipping method by leading tape sup­
pliers, TAPE·SEAL belts can be furnished installed ,with' 
new tap.e. 

The:rAPE-:-SEAL System is a complete system including 
both. belts and storage and handling eqUipment. 

There are good reasons for its acceptance by over 
.1,200 companies. .. 

The TAPE-SEAL System was qeveloped, patented* and 
is guaranteed by Wright Line, A Division of Barry Wright 

. Corporation, 160 Gold Star Boulevard, Worcester, 
Massachusetts 01606. . 
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scribed by several speakers. And the 
results of associative memory applica­
tion to problems of compiling, 
multiprocessor control functions, and 
resotirce allocation were presented 
and discussed at length. 

It was noted that excessive process­
ing time remains a serious limitation 
in many problem areas even though 
electronic speeds are approaching 
speed-of-light restrictions. Because this 
processing time limitation frequently 
occurs in problems which are amen­
able to parallel processing, array 

processor organizations received par­
ticular attention. Variations on con­
trol and interprocessor communication 
were examined in papers on existing 
and proposed systems. The presenta­
tion of papers on the problems and 
techniques of programming array 
processors indicated that such sys­
tems are no longer just' being talked 
about. 

KEYNOTE SPEAKER SEES BIG 
DESIGN AUTOMATION CHANGES 
The keynote speaker at the 1967 De­
sign Automation Workshop held in 

I the boss wants to 
redesign the system. • • 

He said he wanted to go first class with a core memory buffer with random 
access capability and chrome bumpers. But what he really needed was a neat 
little delay line memory for a minimum capability display terminaL 
A different customer was so taken with the neat little delay line memory that 
he wanted one for his system. 
But what he needed was a core memory buffer with random access capability 
and chrome bumpers. 
We have even, on occasion, recommended a competitor's device when it was 
clearly what the client really needed. . 

We bel)eve that our contribution to the successful solution of your problem 
is a contribution to the success of our company. 
P.S. The Costello Territorial Compiler is an outrageously informative and witty 

journal of computerdom. Send for your free copy. 

COSTELLO & COMPANY 
THE Computer reps 

Representing: ACME / ANELEX / COLLECTRON / CORNING ELECTRONICS 
DIGITAL DEVICES / FABRI-TEK / RIXON / ROYAL / TASKER. 

HOME OFFICE: 5795 W. Washington Blvd., Culver City, California 90230 I Phone: (213) 937-2980 
DISTRICT OFFICES IN: Palo Alto, California; Phoenix, Arizona; 
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Houston and Dallas, Texas; Littleton, Colorado; Riviera Beach, Florida. 
OVERSEAS AFFILIATE: COSTELLO COMPUTER SALES, London, England 
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Los Angeles, C. S. Perry, described 
the changing operations of his organi­
zation at Douglas Aircraft, where he 
is vice president, information systems 
subdivision, and predicted the even­
tual disappearance of conventional en­
gineering drawings as the ultimate 
design authority. 

Perry set up a new information­
management organization at Douglas 
about . a year ago as a part of the 
Missile & Space Systems Division. He 
has concluded that the "concept of 
design automation as a process of 
doing automatically via the computer 
things that were formerly done manu­
ally has been developed about as far 
as it can be." For the future he sees, 
instead, a much more radical change 
made possible by the computer with 
access to enormous data banks. 

For example: "Why does somebody 
make a blueprint for a bridge?" One 
reason is to order metal, but the 
computer can do that without a draw­
ing. Another is for the guidance of 

. those assembling the bridge, but it 
may be that a printed list of instruc­
tions in precise order would be a 
better way. And if you need a concep­
tual drawing, the computer can pro­
duce a three-dimensional picture more 
useful for the purpose than a blueprint 
would be. 

Perry noted an indication that things 
are moving in this direction: engineer­
ing drafting used to be a required 
subject in all technical schools; it no 
longer is in most schools, but "com­
puter programming has become a re­
quirement." 

The big step forward, he said, will 
be "when the computer simply accepts 
all the inputs .. and then sits there 
ready to answer questions, to order 
parts, to give specifications, to specify 
voltages, or whatever." 

ON-LINE HOSPITAL SYSTEM 
UNDER DEVELOPMENT 
Plans for an on-line hospital informa­
tion processing service to begin in 
1969 have been announced by Travel­
ers Insurance Co. Travelers and a Hart­
ford, Conn~ psychiatric hospital, The 
Institute of Living, have embarked 
on a two-year research and develop­
ment program which will first center 
on business applications and nursing 
station observation reports for psychi­
atric hospitals and wards. But it is 
expected that the system and program. 
development will be highly applicable 
to other hospitals and thus will 
lead Travelers into competition with 
hospital dp services developing, such 
as GE's Medinet. 

Travelers' interest in this area is 
based on their major· involvement in 
data processing "for Medicare and their 

DATRMRTION 

,/ 

\ 



) 0 

J 0 

experience with their own nationwide 
computer communications system. The 
Institute of Living, one of the oldest 
and best known mental hospitals in 
the U.S., has pioneered in hospital 
information processing, now operating 
an on-line system (IBM 1440 with 
1050' s and Bunker Ramo crt's) for 
business applications and nursing 
notes, The system is also being used in 
research and behavior analysis. The In­
stitute's Dr. Bernard Glueck, Jr., will 
head the r&d project, which is 
supported by $1 million from Travel­
ers. The hospital will transfer its pro­
cessing to the Univac 494's at Travel­
ers, providing the model in the four 
development phases of the program: 
problem definition and identification of 
system requirements, hardware selec­
tion (a large scale t-s facility), design 
and development of information, and 
clinical implementation. 

IBM CHOSEN FOR 400 
OF BARCLAYS' BRANCHES 
Giant Barclavs Bank of Britain 
which recently announced s~lection of 
Burroughs' B8500 for handling trans­
actions at 1600 branches throughout 
the country, is going IBM for the 400 
branches in the London area. 

Two 360/50's at the bank's new 
computing center will be linked to 
the branches, which will use the 3940 
terminal (also ordered by Lloyds and 
the National Provincial). The terminal 
includes a paper-tape reader and 512-
character buffer. NCR 3200 account­
ing machines will be used at the 
branches to generate paper-tape input. 

Two IBM 2702 telecommunications 
control units will handle on-line opera­
tions, each with 15 lines; in effect, 
up to eight branches can be in com­
munication with the center at the 
same time on each line because of 
the terminal buffers. 

DUPONT MAGNETIC TAPE 
OFFERS HIGHER DENSITY 
A new type of magnetic tape that 
has been under test for some time 
by computer manufacturers wa'> an­
nounced last month by DuPont. 

To be marketed under the trade 
name of Crolyn, the tape uses a chro­
mium dioxide coating that is thinner 
than the usual laye"r of magnetic ma­
terial and has very high resolution. 
Apparently it will be suitable for 1600 
bits/inch density using NRZ tech­
niques. Although phase encoding has 
yielded this density with standard 
tape, more complex-and expensive­
electronics are required, including 
better quality magnetic heads. 

According to Business Week, the 
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company expects to market the tape 
at a 25-50% increase over the cost 
of conventional computer tape, selling 

"it directly to computer manufacturers. 

OUT OF GIS, 
BY IBM 
A spinoff from IBM's GIS file manage­
ment system, currently under develop­
ment, is the System 360 Document 
Processing System, announced to the 
field in late May. DPS, deliverable 
in December, takes over unformatted 
data handling responsibilities, leaving 
formatted files to GIS, whose avall­
ability date won't be announced til 
April '68. Both require 128K-byte 
systems (meaning mod 40 users and 
up) and will operate only under OS 
360. 

DPS enables the user to enter un­
formatted text, abstracts, index terms, 
and associated reference data. From 
these the system will build dictionary, 
vocabulary, and master files which 
can be searched using key word, text 
position, and reference parameters. 

MEDI-DATA FORMED FOR 
HOSPITAL TIME-SHARING 
Four hospitals in North and South 
Carolina have set up a company called 
Medi-Data to coordinate time-sharing 
access to a central computing facility 
for the group. 

The hospitals are Charlotte Memo­
rial, Presbyterian, and Mercy in Char-

lotte, N.C., and Greenville in Green­
ville, S.C. Medi-Data, headed by John 
Rankin, who is also director of Char­
lotte Memorial Hospital, has signed a 
$12 million contract with the Bur­
roughs Corp. for two B5500's and 
some 200 crt keyboard/display ter­
minals, to be tied to the center in 
Charlotte by telephone lines. Princi­
pal uses will be for record-keeping and 

information retrieval for diagnostic 
departments. 

ISRAEL CONTROL SYMPOSIUM 
WILL BE HELD AS PLANNED 
The Israel Committee for Automatic 
Control has confirmed that the Sym­
posium on Computer Control of Natu­
ral Resources and Public Utilities, 
scheduled for Sept. 11-14, will be held 
as planned in Technion City, Haifa, 
Israel. The three-day symposium will 
include seven sessions and several spe­
cial tours. Chairman is Dr. Alexander 
Shani, Elbit Computers Ltd., Haifa. 

RURAL ELECTRIC CO-OPS 
HOLD DP CONFERENCE 
Some 90 computer-types, represent­
ing rural electric distribution cooper­
atives in 20 states, gathered recently 
in Chicago for the third annual dp 
and automation conference. It was the 
largest turnout yet for the meeting, 
sponsored by the 980-member Na­
tional Rural Electric Cooperative 
Assn., Washington, D.C. 

Session topics ranged from prac­
tical applications to guidelines to 
management planning for total infor­
mation "systems. But the attendees also 
received the latest word on commu­
nications by wire and microwave, re­
mote meter reading, and process con­
trol. They also saw demonstrations 
by GE, IBM, and NCR. 

The rural, consumer-owned electric 
firms are small. They average 3.5 con­
sumers per mile of line, compared 
with 33 for private power firms. Thus 
their interest is in shared dp centers, 
a few of which already exist. 

COMPUTER WORKSHOP FOR 
CIVIL ENGINEERS AT PURDUE 
The sixth Computer Workshop for 
Civil Engineers, planned for practic­
ing civil engineers without computer 
experience, is scheduled at Purdue 
Univ. Oct. 23-25. " 

The program, supported by the In­
diana section of the American Society 
of Civil Engineers, introduces the en­
gineer to digital computers, program­
ming, and the applications to civil 
engineering work. This year the work­
shop will emphasize application of 
computers to engineering design prob­
lems. 

The chairman is Prof. Albert D. M. 
Lewis of Purdue's School of Civil 
Engineering. 

XEROX OFFERS RESEARCH 
DATA RETRIEVAL SERVICE 
Xerox will offer a new retrieval ser­
vice called DATRIX through Univer-
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Now there's a terminal that can speak to 
any computer: the new 7100 Conversa­
tional Mode Terminal by Friden. 

The 7100 makes talking to a computer 
as easy as typi ng. Look at the keyboa rd. Just 
like the electric typewriters in your office. 

But with one important addition. The 
USASCII code! 

With the 7100, you can write your own 
computer programs to help you solve com-

plicated problems. And the 7100 will print 
out your program for later use-saving val­
uable computer storage. 

The 7100 is the only USASCII terminal 
with upper and lower case. The only 
USASCII terminal with a full 128 character 
keyboard. The only terminal with a 13/1 
writing line. And the only terminal that will 
reproduce a facsimile of all USASCII codes 
(except space and carriage return). 



The 7100 even has a color shift. When you 
talk to the computer, it prints in red. When 
the computer talks to you, it prints in black. 

Because of its familiar keyboard 
,., ;and USASCII code capability, the 
" 7100 brings unmatched ease 

and efficiency to time-sharing, 
on-line programming, informa­
tion retrieval, and documentation. 

For more information about the remark­
able new 7100 Conversational Mode Ter­
minal, call your nearest Friden office. Or 

write Friden, Inc., San Leandro, Cal if­
orn ia 94577. Sa les and service 
th roughout the world. 

Friden 
DIVISION OF SIN G E R 

DIVERSIFIED· WORLDWIDE 
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When you sell 650 PDP~8/S computers inthe 8 months since 
it was introduced, you develop a little confidence, and you 
start dOingthings differently. 

(The PDP-8/S is a full, general purpose, 409612 bit word core 
memory, FORTRAN-speaking, expandable digital computer 
complete with ASR-33 teletype and software. It sells for 
$10,000 each. Generous quantity discounts.) 

For one thing, you think about sto~king the computer, like 
other instrument makers stock voltmeters, even if nobody has 
ever done that before. And that's exactly what we've done. 
Effective now, small quantity orders of the PDP-8/S are 
available off-the-shelf. Instantaneous delivery. Larger quanti­
ties still require a short delivery schedule. 

And secondly, we've put at least one in every field office we 
have - 22 of them. If you must have the computer that's in' 
the field office, you back up your car open your trunk, and 
take it. We'll send the field office areplacem~nt. That way, it 

becomes off-the-shelf instantaneous delivery not only in 
Maynard, Mass., but around the country. 

Mail and phone orders will be filled promptly, too. 

p----------------------------------------------------~ Gentlemen: 
__ Enclosed find $10,000. 

Send computer. 
___ Send sales engineer. 
___ Just send free books, now. 

Maybe computer later. 
Name ________________________________ __ 

Title __________ .:..-______ _ 

Company _________________ _ 

I' Address _______________________ _ 
I 
I 
I 
I, , 

~----------------------------------------------------~ 

off-the-shelf 
. computers 

~DmBDmD 
COMPUTERS· MOOU\.ES 

nON. Maynard, Massachusetts 01754. Telephone: (617) 897·8821' Cambridge, Mass .• New Haven· Washington, D,C,' Parsippany. 
N,J", Rochester. N, y, • Philadelphia. Huntsville. Pittsburgh. Chicago, Denver' Ann Arbor' Houston .los Angeles' Palo Alto. Seattle' Carleton Place and Toronto, 
Ont. • Reading. England • Paris, France • Munich and Cologne, Germany • Sydney and West Perth. Australia • Modules distributed also through Allied Radio 
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sity Microfilms, designed to give quick 
access to a microfilmed library of 
some 126,000 doctoral dissertations. 

The computer-based system uses a 
key-word list, divided into academic 
fields, that allows the researcher to 
formulate his own inquiry. The three 
fields to be covered are chemistry / 
life sciences, engineering/physical sci­
ences, and humanities/social sciences. 

Inquires are mailed in, with a $5 
charge for processing. This fee in­
cludes the first ten references; suc­
ceeding ones cost 10 cents apiece. 

Computer printout is copied and 
reduced to standard-size forms by 
the new Xerox 2400-IV. Copies of 

. complete dissertations can also be or­
dered, either as hard copy or on 
35mm microfilm. 

RCA PULLS OFF 
$9 MILLION BANK JOB 
RCA captured its largest bank con­
tract for the Spectra 70 when Marine 
Midland Corp. signed for $9 million 
in model 35 and 45 systems. In a bid 
and selection process that took five 
months, Marine, with the aid of SCERT . 

( Comress' computer evaluation sys-' 
tem), gave the nod to RCA over Bur­
roughs, IBM, . GE and Univac. The 
award signals the beginning of a net­
work which will link the firm's three 
national, eight state, and 209 branch 

. banks throughout New York State. 
The initial contract includes nine 

systems, with two 45's and one 35 
going into each of three regional cen­
ters, in Buffalo, Syracuse, and New 
York. (Two of five present centers 
will be closed.) The Spectra's will 
handle the bank's internal functions, 
including a new central information 
file on more than one million custom­
ers and its credit card operation (now 
being offered to franchise banks), as 
well as outside services to business. 
Each cente.r will process up to 9,000 
inquiries per hour. Random access 
storage will be on discs and Race files, 
totalling "several hundred million 
characters. " Yet to be selected are 
communications concentrators and a 
variety of inquiry devices-crts, voice 
response units, and teletypewriters. 
New teller terminals (some are used 
now) are not yet planned. The first 
45 goes in this fall, but no schedule 
has been set for completion of instal­
lations. To be replaced are 10 GE 
210's, three IBM 1401's, two GE 
415's. Marine will maintain its four 
Univac 1004's and a 1005. 

CHICAGO IS SITE OF FIRST 
ANNUAL IEEE COMPUTER MEET 
The first annual IEEE Computer' Con­
ference is scheduled for Sept. 6-8 at 
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the Edgewater Beach Hotel in Chi­
cago. It's being sponsored by the IEEE 

Computer Group, in cooperation with 
Northwestern Univ. and the Chicago 
IEEE chapter. 

The chairman, Prof. S. S. Yau of 
Northwestern, notes that the confer­
ence will focus on a limited number of 
significant themes, offering more thor­
ough coverage than that typical of 
larger gatherings. Thirty-eight re­
search papers will be presented, plus 
a tutorial session on computer system 
design automation. The 38 papers are 
grouped into 10 technical sessions, but 
all papers fall into the categories of 
reliability, design automation, pattern 
recognition, or new computer ele­
ments and new computer system or­
ganization. Two panel discussions are 
also planned: the role of electrical en­
gineers in computer sciehce, and com­
puter science in electrical engineering 
curricula. B. O. Evans, president of 
IBM's Federal Systems Div., will be 
a luncheon speaker. 

Conference fees are $15 for IEEE 

members, $25 for others until Aug. 
24-when they go up $5. A $10 re­
bate will be made to nonmembers 
who join by Sept. 8. 

• A computerized inter-railroad ser­
vice being planned by the Association 
of American Railroads promises to be 
one important solution to the car loca­
tion problem involving the nation's l.8 
million freight cars. While many indi­
vidual roads have or are developIng 
their own car location systems for cars 
on their tracks, all are faced with the 
problem of finding cars on other roads 
which wi1l fill shortages. This is a ser­
vice AAR's Car Services Div. has per­
formed manually, but not with the 
timeliness and accuracy promised with 
its planned TeleRail Automated Infor­
mation Network, to be centered in 
Washington, D. G 

TRAIN, which will be operated by a 
new unnamed department headed by 
AAR's Data Systems director Carl 
Byham, will use a yet undetermined 
computer for daily input-both on and 
off-line-of location data from each 
railroad. Railroads with a car shortage 
will call the AAR services group which 
will be supplied with periodic and on­
demand reports of car locations. 

• The Society for Information Dis­
play has put out a call for papers 
for its 9th annual symposium, which 
will be held in Los Angeles, Calif., 
on May 22-24, 1968. Deadline for 
500-word abstracts is Nov. 3, 1967. 
Papers are requested in the areas of 
medical, military, educational, enter­
tainment, and civil display techniques 

and/ or systems. Send abstracts to 
Erwin Ulbrich, 309 Elden Ave., 
. Whittier, Calif. 90602. 

• GE has found a use for thermo­
plastic recording techniques in an air­
borne recorder-display system devel­
oped for the Air Force by the GE 
ElectronicS Laboratory in Syracuse, 
N.Y., under the sponsorship of the AF 
Avionics Laboratory. The unit records 
radar, infrared, and electro-optical in­
formation in strip map form and, a 
few milliseconds later, projects it for 
in-Right display. The tapes produced 
can be viewed later at ground stations 
for post-Right evaluation. Information 
density on the recording is 1700 lines/ 
inch and a 5000-line image is projected 
on the screen. Formal acceptance 
Right tests have now been completed 
successfully. 

• A survey of software systems for 
handling information retrieval and 
data management applications is being 
conducted by the NBS Center for 
Computer Sciences and Technology. 
Purpose of the survey is both to ac­
quire information for the center's use 
and to arrange dissemination to the 
technical community. Organizations 
having such software are asked to send 
descriptive information to A. Severo, 
Systems Research and Development 
Division, Center, for Computer Sci­
ences and Technology, National Bu­
reau of Standards, Washington, D.C. 
20234. 

• In continuing efforts to aid the 
trucking industry, a new suggestion, 
this time from Honeywell, was pre­
sented to the members of the American 
Truckers' Assn. at their recent show 
in San Francisco. Using CRT displays 
at remote terminals, the Honeywell 
concept demonstrated how a clerk or 
dispatcher could query a central com­
puter for information on lost shipments 
or ratings. The software for the tracing 
system, which would run on a Series 
200 configuration, has not yet been 
completed, but Honeywell has devel­
oped a rating system which is current­
ly in the testing phase. 

• A six-state system to pin-point ar­
rivals and departures of automobile 
shipments en route to dealer show­
rooms has been installed by Motor 
Convoy Trucking Co., of Hapeville, 
Georgia. Based around an 8K, 3-tape 
Honeywell 120 computer in Hapeville, 
the system connects to terminals in 
North and South Carolina, Tennessee, 
Florida and Alabama. Each data sta­
tion has a reader/punch, page printer 
and an off-line Teletype; they each 
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If suddenly you're unhappy 
with your present recorder ... 

blame 
GEe's 
new VR-3400. 

For the VR-3400 was created for malcontents-people who have wanted 
an advanced laboratory recorder at a budget price. Fact is, the full-ranged VR-3400 
costs little more than some conventional portables. 

There are a few "laboratory" recorders presently available in its price range. 
Btlt there are none which offer all, or even most, of its advantages. Namely ... 

[!] Magnetic recording heads guaran­
teed to exceed 1000 hours. CEC's unique, 
solid metal pole-tip design has eliminated 
the inherent deficiencies of lamination and' 
rotary head design. 

[!] Failsafe DC Capstan Drive assures 
dramatically-improved flutter and TDE 
performance. 

[!] All-Electronic Tension Control. 
Solid state amplifiers for improved linear 
tension control and greater reliability. 

[!] I5-inch reel capacity. 

[!] Automatic 8-speed transport with 
electrically selectable electronics. 

[!] Modularized capstan control elec­
tronics for ease of maintenance and 
system updating. 

[!] Convertible from mid to wideband 
recording. New plug-in heads offer easy 
interchange of headstacks up to 42-channel 
capacity. 

Obviously, we're rather impressed with the 
new VR-3400. We believe you will be too. 

For complete information, call or write 
Consolidated Electrodynamics, Pasadena, 
California 91109. A subsidiary of Bell & 
Howell. Bulletin 3400-Xl. 

CEC 
DATATAPE PRODUCTS 

BELL4HoWELL 
See the VR-3400 at WESCON-Booths 3113-3115 and National ISA-Booth 801. 
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transmit twice daily 0 to the central 
computer. 

Motor Convoy's 120, which is han­
dling payroll and general accounting 
as well as automobile distribution, re­
places an IBM 1401 card system. 

• L. E. Johnson, known as one of the 
industry's most dynamic and agressive 
salesmen, has resigned from the vice 
presidency of marketing and systems 
engineering of Univac. Johnson, in his 
12-year tenure with the firm, was in­
volved in obtaining virtually all Uni­
vac's airline contracts and many of its 
biggest government contracts. These 
include the $39 million United Air­
lines system for a three-cpu 1108 
system and 2,000 terminals, the 160-
system Air Force Base Level Supply 
contract for $52 million, and NASA'S 

$30-million award for five 1108 II's 
for the Huntsville and Michoud-Slidell 
facilities. It was this April that John­
son assumed his most recent position 
when Univac consolidated Federal 
Government Marketing (for which 
Johnson was vp) and the Defense 
Systems Division into the Federal 
Systems Division under vp and general 
manager G.G. Probst. It is not planned 
that anyone will replace him, and his 
future plans have not yet been dis­
closed. 

Other positions Johnson held were 
national account representative and 
director of airline marketing, and Uni­
vac 490 and large-scale systems man­
ager. 

• To simplify computer processing 
of the 1960 1/1000 Census tapes, 
Brown University Computer Labora­
tory is recording the original tapes and 
preparing programs for retrieving in­
formation. Instead of the four regional 
groupings of the originals, Brown has 
divided the data into 10 national 
subsamples, arranged on five tapes. 
Special routines for cross tabulations 
and their processing are also available. 
Cost of the tapes is $750. For informa­
tion, write Prof. James M. Sakoda, 
Sociology 0 Computer Laboratory, 
Brown Univ., Providence, R.I. 

• The Air Force Electronic Systems 
Command has chosen Univac to supply 
replacement equipment for the Air 
Weather Service of the Military Air­
lift Command at Offut Air Force Base, 
Nebraska. Four interconnected 1108's 
will be used, replacing two 7094's, 
two 1401's, and an ITT ADX 7300. 
The schedule calls for the first machine 
to be operational in January, 1968, 
with the next three phased in for com-
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pletion of the order in August. The 
equipment is worth about $14 million. 
Contracted lease price for FY 1968 
is $l.1 million and it is expected that 
purchase will be arranged in the 
following fiscal year. 

• A contract for over $5 million 
to be used in man/computer system 
research has been awarded to the 
Univ. of Utah by the Advanced Re­
search Projects Agency. The three­
year contract covers primary research 
in information processing techniques 
and their application to system de­
sign. The university will also establish 
a graphics laboratory. The program 
will be headed by Dr. David C. 
Evans. 

• Completion of a new language, 
DIALOG, for information retrieval 
has been announced by Lockheed 
Missiles & Space Co. It's now is use 
at NASA's Ames Research Center, 
where a terminal is linked to Lock­
heed's Palo Alto, Calif., computer 
center. A data base of 330K docu­
ment references can be queried 
through the CRT/keyboard/printer 
unit. Typing in key words results in 
a display of related references. The 
user can continue refining his com­
mands to subdivide the information 
and allow browsing through the files. 

• The Air Force has awarded an 
eight-month' study contract to System 
Development Corp. to develop a for­
mal specification for a higher order 
programming language and compiler 
suitable for use by spaceborne com­
puters. Machine language is now 
generally useo. First specifications of 
the new language will be distributed 
°to those concerned with the field for 
review and their suggestions for 
changes will be analyzed for contri­
butions to be included in the final 
version. 

• Auerbach Corp. has completed 
design of an on-line computational 
system for Lincoln Laboratory's IBM 
360/67 time-sharing system. Reckon­
er, it is claimed, will permit technical. 
persons with no programm'ing experi­
ence to do mathematical calculations 
on the large-scale system. Main 
characteristics are: a "simple opera­
tionoooriented language," automatic 
data storage and retrieval services, a 
typewriter console, and a CRT with 
storage, allowing the user to view his 
procedures and build upon them be­
fore transmission to the computer. 
Auerbach is now negotiating with 
the Lab for the implementation phase. 

short lines .•. 
Honeywell, which previously had al­
lowed users with 3-, 4-, and 5-year 
lease contracts to take the investment 
tax credits on dp gear, announces 
that it will now "pass through" these 
credits only to 5-year lessees. They 
say that 70% of their Series 200 leases 
are for five years . . . The Sylvania 
Electric Products subsidiary of GT&E 
has acquired Ultronic Systems Corp., 
Pennsauken, N.J. The move has been 
approved by stockholders of Ultronics 
and the board of GT&E ... The 
number of phototypesetting units in­
stalled around the world now exceed 
2,000, says Composition Information 
Services, Los Angeles. This figure will 
more than double in the next two 
years . . . Dr. A.S. Hoagland of 
IBM has been named general chair­
man of the '68 Spring Joint Computer 
Conference, which will be held in At­
lantic City from April 30 to May 2, 
1968 ... The Autonetics Div. of North 
American Aviation has received a 
$115K contract from the FBI to devel­
op an automated fingerprint-reading 
system. Cornell Aeronautical Labs has 
received a similar study contract for 
an engineering model . . . Fellow 
aerospace firm Lockheed Missiles & 
Space has received a follow-on $17K 
award for the. first major implementa­
tion phase in a statewide information 
systems project from Alaska. The mon­
ey covers the first· of a 5-year job 
. . . System Development Corp. has 
received a 2-year $2,685,000 contract 
to develop an on-line system for the 
DOD's Advanced Research Projects 
Agency. It will consist of a «profession­
al programmer's package" for the 360/ 
50H, a time-shared executive, and a 
data management system. 

An order for 35 optieal readers 
has been placed by the Army with 
Optical Scanning Corp., Newton, Pa. 

, The$759K contract calls for the model 
100 DB scanner, to be used for scoring 
test forms ... A 131K Univac 1108 
has been phased in at the Richland, 
Wash., facility of Computer Sciences 
Corp. Scheduled to be operational 

o this fall is a CSC-developed time-shar­
ing software for the 1108, which re­
portedly serves more than 150 clients 
through a remote computing network 
. . . Control Data, too, is offering 
time-sharing services through its New 
York data center, where a 3600 has 
been residing for the last two years. 
Although remote terminals are being 
used, the data is pre-processed at the 
customer's site before being transmit­
ted to the center ... Argonne National 
Laboratory has acquired a 360/75, 
which joins a mod 50 . . . Wolf 
Research & Development has formed 
a Computer Graphics oDept. within its 
Boston Div. 
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The responsive computers 
from Burroughs and their impact 

on people 
1. If you are an executive, 
you'll receive fast answers to 
your information needs be­
cause your Burroughs com­
puter won't be tied to an in­
flexible schedule. 
2. If you are a department 
manager, you'll get the re­
ports you need on schedule 
because of the computer's 
ability to multi process many 
jobs at once. " 

3. If you are a systems 
analyst, you'll find a remark­
able degree of freedom' from 

,hardware limitations, 'and a 
flexibility that allows you to 
employ advanced ideas in the 
design of information process­
ing systems. 
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4. If you are a computer 
programmer, you can do a 
more effective job using higher 
level languages. You'll be freed 
of tedious housekeeping and 
input/ output programing. 
And, because the computer 
multiprocesses compilations 
and assemblies along with pro­
duction work, you can have 
access to the machine when 
you're ready - not three days 
later at 3:00 a.m. 

and high throughput, auto­
matically scheduled and con­
trolled by the computer itself. 
You'll have more time to man­
age people, and explore ways 
to serve your company's infor­
mation processing needs. 

In short, a Burroughs 500 Sys­
tem can help any company 
make a faster, better prepared 
response to customer needs, 
competitive moves, and a 
changing business environment. 

5. If you are a data proc- For more information, see 
essing manager, you'll have your Burroughs representa­
the ability to respond to sud- tive. Or write us at Detroit, 
den demands because of the Michigan 48232. 
computer's dynamic multi- The ~ponsive computers 
processing ability. You'll corne from •.. 
achieve full system utilization ~ 

. Burroughs ~ 
CIRCLE 45 ON READER CARD 
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washingt.n report 
CAPITOL PUNDITS 
FAVOR BURROUGHS 

BIG TAPE PURCHASE 
IS GSA PLAN 

DATA TRANSMISSION 
--PRICE CUTS DUE --- -----

THREE-YEAR STUDY OF 
COPYRfGH~ COMPUTERS 
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Burroughs is likeliest to win the second round of the 
Air Force Phase II contract, says a knowledgeable 
source, even though Honeywell's benchmark time was 
less. IBM "has shot its wad," he says. Honeywell's 
big handicap is its six-bit CPU. Allegedly, RCA and 
Burroughs did about as well on the benchmark, but the 
2503 wasn't fully tuned up. It should run much faster 
when the rerun takes place', we are told. 

GSA plans to fill government-wide mag tape needs by 
negotiating a Single contract, if the right price is 
obtainable, GSA's H. A. Abersfeller told the Brooks 
subcommittee last month. Also: dp procurements over 
a given dollar amount will be negotiated outside the 
FSS schedule, to encourage greater discounts. GSA 
will use its control over space assignments in federal 
office buildings to increase joint use of dp gear; 
some contractors are already in the sharing program, 
and more are likely to be. GSA probably will put 
$300K into the Dove data-storage system. 

AT&T is likely to offer dial-up users a reduced 
nighttime data transmission rate within the next few 
months. It would help implement FCC's rate of return 
decision. IBM is reportedly pushing reduced rates, 
probably to set the stage for an increase in graveyard 
shift equipment rentals. 

Before the end of this month COMSAT plans to file 
a tariff for 48 kc (12-channel) transatlantic data 
transmission service by satellite. Big question is 
whether hourly, as well as full period service, will 
be offered. Rates would be 40-50% below comparable 
existing charges. Record carriers are agreeable, 
largely because their customers -- particularly 
DOD -- are insistent. 

The Library of Congress has drafted a bill to set up a 
legislative commission which would study copyright/ 
computer problems and report in three years. The idea 
has broad support in Congress, but copyright owners 
and users are arguing about whether the study 
commission should be set up before or after a 
copyright bill is enacted. 

At press time, the U.S. Office of Education was on the 
verge of appointing the National Association of Trade 
and Technical Schools, and an affiliate of the United 
Business Schools of America, as accrediting agencies 
for dp training schools •••• Senator Ted Kennedy's 
inter-governmental data bank bill has been 
reintroduced •••• American Bar Association members are 
drafting an amendment to section 106 of the pending 
patent bill; the amendment would allow computer 
programs to be patented •••• Univac has loaned Grace 
Hopper to the Navy; she'll direct a Cobol 
standardization project •••• GSA expects to establish 
a service bureau in Huntsville around the first of the 
year, financed by the new adp revolving fund. 
Consulting as well ~s dp service will be offered. The 
nucleus .will be two 7094's soon to be displaced at 
NASA by an 1108 system. An outside contractor may be 
hired to run the bureau •••• An expert source 
indicates there will be no substantive change in 
Circular A-76; i.e., the 10% rule will be retained. 
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Multiprogramming saves you 
more than just time. 
NCR multiprogramming gets 
more data processingdone 
faster by, in effect, letting 
more than one program run 
at a time. Hardware program 
protection keeps one from 
interfering with another. You 
don't have to add a computer 
to add computer capacity. 
The NCR 315-502, newest in 
NCR's Rod Memory Computer 
line, is a multiprogramming 
computer with a 160,000 
character capacity. With the 
newNCR365 Disc Unit, this 

memory can be expanded to 
64 million characters. Use it 
for file directories, program 
overlays and tables. It com­
plements the high-capacity 
CRAM(83 million characters 
per unit). Add CRT units for a 
more powerful management 
system. Every 315-502 user 
has access to NCR software for 
finance, retailing, industry and 
government. Talk about NCR 
multiprogramming with an 
NCR EDP man. You'll have a lot 
going for you. All at one time. 

THE NATIONAL CASH REGISTER CO., DAYTON 45409 @ 
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world&report 
DENMARK WILL OFFER 

TIME-SHARINCf""HARDWARE 

SOVIETS SHOW 
LASER LOGIC UNITS 

ANGLO-FRENCH JOINT 
EFF'OR'TSWARMING AGAIN 

FRENCH FIRM 
HAS·NEW MACHI!,!~ 

August 1967 

The dark horse to watch for in Europe is Denmark's 
Regnecentralen, headed by Niels Bech. In the next two 
months this Copenhagen-based organisation will announce 
a medium 'sized time-sharing system (about 50 terminals) 
to add to its Gier range of hardware. By conventional 
industry standards Regnecentralen is a unique 
operation. Backed by Denmark's top 40 industrial 
corporations, the outfit is now 450 engineers and 
computer professionals strong. It ploughs a lone 
furrow which calls for minimal sales overhead. One 
disdainful competitor quipped: "They don't call you; 
you call them." Bech's views on the market ar~ near 
devastating. Like, dealing in a specialist mar~et 
keeps you one jump ahead of the general purposeness 
of the big manufacturers who pander to the common 
taste; eastern bloc countries can teach the west a 
thing or two on software development because they are 
basically impoverished nations when it comes to 
hardware -- so their software has got to be good. 
Regnecentralen has acted on its beliefs by drawing 
on east-bloc m~npower for software development. 
In this way, Bech may have started a new trend in 
east-west computer relationships. For some time teams 
from math and science institutes in Russia and Soviet 
satellites have touted round 'France, Britain and 
Scandinavia making overtures on software collaboration. 

The Soviets are also making advances in the hardware 
labs. Last month (July) a group of science journalists 
from British newspapers were shown laser logic units 
under development at the Lebedev Institute, Moscow. 
The Russian scientists made it 'clear that they hoped 
to leap-frog a technology with laser devices. The 
laser work is directed by Academician Basov, a 1964 
Nobel prizewinner for contribution to semi-conductor 
la~er research. The developer of the neW laser logic 
blocks is Dr. V. Nikitin.He claims 0.1 ilii6rosecs 
switching time for circuits and 10 microsecs ror a 
short term store. The Lebedev team is investigating 
problems of heat dissipation in order to get a longer 
store time. He says commercial exploitation is 
impracticable until the heat problem is licked. 

Talks took place in July between the Automation Group 
of Plessey (UK) and CAE (France), thus renewing hopes 
for Anglo-French collaboration. Chances of a full 
partnership are slim, but Plessey has brought in some 
peripheral ideas that interest the French. Their 
latest device is an incremental tape recorder, the 
ID33 , which dispenses with motors for driving the 
reels. The tape is moved by a vibrating reed. A 
series of recorders has been developed on this 
principle, starting at $2,800. It writes seven to 
nine tracks (industry compatible) at 200 to 556 bpi. 

The French company with which Plessey is negotiating, 
CAE, is participating in the national Plan Calcul. 
The firm has produced the first specs of a new machine 

(Continued on page 93) 



When you start tackling problems everybody else is trying 
hard to avoid, you're very likely to take a pratfall. We 

. did. (Your kind reference is directed to the past tense.) A 
quick look at the facts shows that Digitek is a long way from 
abdicating its position as the world's leading compiler 
manufacturer. Let's look at our six years experience 
which makes us a gray beard in the software industry. Let's 
look at 31 compilers (12 in the last year alone) delivered 
and operating. Perfectly. Let's look at a FORTRAN IV (I BM 
360 H Level compatible) with only 3875 words of instruc-

tions, constants and I/O buffers. Add full in-line assembly 
and assembly language listin~ of compiled code and you 
still have only 5202. An ASA BASIC FORTRAN in three 
months? That's a weekend job at Digitek. More in keeping 
with the state of the art is a stand alone FORTRAN IV on a 
CDC 3200 compiling to an IBM 7090 with a compact moni­

tor, library and loader. All new. All in three months. 
How are things going? Obviously, very well, 

thank you. And about that pratfall. 
It only hurts when we laugh. 

ItlGIT 
5410 WEST IMPERIAL HIGHWAY, LOS ANGELES, CALIFORNIA 90045· (213) 644-4421 
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(Continued from page 91) 

CERN WILL NEED 
SUPERCOMpUTER 

CAMBRIDGE INCREASES 
EFFORTS IN 

COMPUTER-AIDED DESIGN 

August 1967 

to be marketed through the recently formed CII, 
Compagnie Internationale pour l'Informatique, and 
labeled CAE 10070. Up to six processors are stacked 
around a central store of 524,000 eight bit bytes. 
One processor acts as the scheduler with an access time 
of 700 nanoseconds. The peripheral processors have 
access times of 60 nanoseconds. An I/O controller 
provides links through 240 channels to peripherals 
and up to 32 peripheral stores of 250,000 bytes. 

Product planners who like to get advanced warnings 
may be interested to learn that the Geneva-based 
International Nuclear Research Agency, CERN, has 
future requirements for something up to 20 times 
bigger than the 6600. With its comparatively modest 
existing facilities (compared with a proposed 300GeV 
accelerator ring 2.5 miles in diameter) CERN already 
operates a CDC 6600 and 3800, IBM 7090 and 1800, and 
SDS 920 as well as a host of smaller brethren for 
local control of experiments. 

Computer-aided design came back into the news in the 
UK with the Ministry of Technology's decision to set 
up a new centre at Cambridge University with a 
multimillion-dollar ICT Atlas that has lain (somewhat 
embarrassingly) in storage for two years. A special 
committee has been formed to coordinate computer-aided 
design studies. The chairman is Mr. F. D. Penny, 
director of the National Engineering Laboratory, East 
Kilbride, Scotland. The laboratory already has a 
design project under way on a Univac 1108. Direct 
communication links are being put in to another team 
at Imperial College, London, studying computer-aided 
ship design. 

An optical scanner/sorter capable of reading hand­
written digits has been developed by Toshiba (Tokyo 
Shibaura Electric Co., Ltd.). The reader-sorter, 
dubbed the TR-2, was developed for the Japanese 
Government's Ministry of Postal Services and can 
handle more than "five letters per second with a 
reported accuracy of 95% •••• English Electric is 
spending more than $3 million on its own computer­
aided design project, using a System 4-75 and a 
Marconi Myriad 11. These will be hooked to an 
existing KDF9 and Saturn analogue system •••• Nippon 
Electric Co. has sent a sample computer to Australia 
for evaluation -- a NEAC 2200 Model 50, the only 
Japanese-developed machine from the company. Plans 
call for export to the U.S., Canada, Europe, and other 
overs~as markets if negotiations between NEC and 
Honeywell, which licenses the Japanese company, are 
successful. It's a small business un~t, with 4-16K 
core, 2 usec 'cycle time, complete with peripherals 
including disc pack. A typical system will cost about 
$2000/month •••• The Marconi Company (part of the 
English Electric group) has a range of crt and light 
pen displays. The tubes range from 8.5 inches to 
24 inches in diameter •••• Replying to the UK Post 
Office decision to go into the service bureau 
business, ICT and English Electric Computer service 
subsidiaries have unveiled plans for establishing more 
centres. Both time-sharing an4 remote batch. 
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KEYED 
TO 
KEEP 
PRODUCTION 
ON 
SCHEDULE 

A major cause of production prob­
lems in expanding companies is out­
dated communications. By the time 
an order is entered in the books, 
retyped onto manufacturing forms, 
and delivered to production, many 
valuable days are lost. Too often the 
order then must be squeezed into 
an al ready overworked production 
schedule. 

The answer is instant communica­
tions Many companies have solved 
their production problems by using 
Teletype data communications 
equipment to speed the flow of 
data. For example, at the same time 
a Teletype Model 35 ASR (automatic 
send-receive) set is preparing a sales 
processing form, it is sending all 
necessary information to a Model 33 
KSR (keyboard send-receive) set in 
the production department. 

As a result, accurate data is available 
immediately to enable the produc­
tion department to schedule the 
order efficiently and without delay. 
And,since the order information is 
typed only once, there is little 
chance of errors. 

Sales data typed on this Teletype Model 
35 ASR (Automatic Send-Receive) Set is 
simultaneously transmitted to production, 
accounting, shipping, billing, and other 
departments. 

In addition to improving production 
scheduling, Teletype machines lo­
cated throughout a plant assLire that 
the right parts arrive at the proper r" 
assembly points when needed. \. 
There are many other applications 
of Teletype data communications 
equipment in various phases of pro­
duction as the following examples 
point out. 
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Provides management control The 
manufacturing ·of airplanes is pri-· 
marily on a job shop basis. This is 
why a major aircraft company had 
difficulty keeping control over raw 
material needs, inventory levels, and 
work schedules which often vary 
between shifts. 

The company solved the problem by 
using Teletype machines at various' 
plant locations to instantly feed pro­
duction data to two real-time com­
puters. As a result, management has 
regained control over production, 
shortened lead time, and cut overall 
manufacturing costs. 

A leading oil refinery has a digital 
data control system in its Texas 
facilities that includes Teletype 
equipment. Because of this system, 
the demand logging of the current 
plant status is available and up-to­
date at all times. 

Assures machines function properly 
A unique process-control system has 
been developed to assure the proper 
functioning of machines used in pro­
ducing automobile parts .. Within 
seconds of a machine failure, the 
computer system provides the cause 
and location of the breakdown. It 
also keeps track of the total cycle 
run on every tool in the machine 
and notes hourly tool change needs. 
A Teletype Model 35 ASR set is used 
by the programer console to make 
alterations in the operating func­
tions of the stored program in the 
logic-control memory. . 

A midwest steel producer uses a 
network of Teletype equipment to 
increase the efficiency of their qual­
ity control. The data communica­
tions network speeds information to 
a quality control center from over 
500 employees, keeping wat~h over 

. steel quality at field· laboratories, 
offices and testing stations through­
out the mill. With this system, test 
results of production run samples 
are available in minutes. 

More about data communications 
Teletype applications engineers can 
assist companies, like yours, in plan­
ning a more efficient and economi­
cal data system. To obtain their help 
on your communications problem or 
a copy of our new brochure, "HOW 
TELETYPE EQUIPMENT MOVES DATA FOR 

YOUR BUSINESS OR INDUSTRY," con-
'tact: Teletype Corporation, Dept. 
81 H. 5555 Touhy Avenue, Skokie, 
Illinois 60076. 

TELETYPE 

machines that make data move 
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The information needed for timely pro­
duction scheduling is received on this 

. Teletype Model 33 KSR (Keyboard Send­
Receive) Set. 



• For Your Data Communications 

three modulation SChemes 
nine modems 

a million applications 

. A million applications don't even exist yet. But 
the data communications applications you do have 
or are planning you can probably fill with one of 
Rixon's nine data set models. 

You can choose data transmission speeds from 
150 to 4800 bits per second. Three different modu­
lation schemes are employed so the modem can be 
matched to your system. Modular construction of 
many models permits special control functions and 
a built-in diagnostic capability to be easily incor­
porated. 

These sets can help you move data faster. Or 
help you lower costs. Sometimes do both at the 
same time. One model is ideal for switched com­
munication circuits and systems where stations are 
polled for data. Another features simultaneous 
transmission of two independent channels of data 
over a single circuit. 

We've published a bulletin that outlines some 
typical Rixon modem applications and the econ­
omies the users enjoy. Specifications of the nine 
models are also included.' May we send you 'a copy. 

RIXDN ELECTRONICS, INC. 
2120 INDUSTRIAL PARKWAY, SILVER SPRING, MD. 20904 • 301·622·2121 
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sible modification by the programmer. 
Statements which the program can­
not convert are also Ragged. 

* o ne'N products 
Resulting programs can be run un­

der control of os/360, or Dos/360. IBM 
DP DIV., \Vhite Plains, N.Y. For in­
formation: 
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time-sharing system 
. The GE-420 system consists of a 32K 

415 processor (1.5 usec access time), 
a 16K Datanet 30 communications 
processor, which reportedly relieves 
the CPU of its communications and 
servicing overhead, and a disc storage 
unit. This means current 415 users 
can upgrade to a. 420' t-s system, 
which is to be followed by larger and 
compatible models. (There reportedly 
are about 500 GE-400 users world­
wide, but it was announced that GE 
service bureaus will build their busi­
ness around the older 265 system.) 

The only terminals being used with 
the 420 are Teletypes. Other peripher­
als needed are a card reader/punch 
and a printer. The system is capable 
of handling up to 30 users at one 
time, and allows two programs to 
reside in core. 

Software includes Extended BASIC, 

currently available, and FORTRAN, 

which is scheduled for release by the 
first quarter of '68. The 420 leases 
for $17K per month and sells for 
$760K. First deliveries are scheduled 
for the last quarter of '67. GENERAL 
ELECTRIC INFORMATION SyS­
TEMS, Phoenix, Ariz. For informa­
tion: 
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data cell storage 
The Susan is a data cell storage and 
handling device, based on the "lazy 
Susan" concept. It can accommodate 
10 cells in an upright position. If re­
quired, the Susan may be stabilized 
and locked off center, making it 
impossible to remove the data cells. 

The Susans may be housed in 
Model 5579 Storaways, cabinets 
available with or without doors. 
TAB PRODUCTS CO., San Francis­
co, Calif. For information: 
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data control unit 
Digi-Point data control units accept 
BCD pulse outputs from digital 
counters and convert them to punch 
control functions. When added to a 
system, the units allow on-line re­
cording of data on punched cards or 
tape. There are currently models for 
use with punches by IBM, Friden, 
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Tally and Teletype. JANUS CON­
TROL CORP., DIV. OF TYCO 
LABORATORIES, INC., Waltham, 
Mass. For information: 
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systeni/360 conversion 
ACCAP (Autocoder to COBOL Conver­
sion-Aid Program) will translate many 
Autocoder programs written for the 
1400 series and 7010 systems into 
System/360 COBOL. ACCAP analyzes 
each Autocoder or SPS statement to 
determine if there is a compatible 360 
COBOL statement. If there is, the state­
ment is translated. If compatibility is 
questionable, the statement is trans­
lated, but Ragged for review and pos-

tape station 
Included in a tape processor station 
are a punched code registration gauge, 
a punched tape splicer, a manual 
tape punch and two manual winders. 
The processor can handle 5- 6- 7 - or 
8-channel tape. Optional ~quipment 
are attachments for Teletype and for 
NAB hub and reels. DATA-LINK 
CORP., Los Altos, Calif. For informa­
tion: 
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portable terminal 
The Mauchly-Dataport is a portable 
terminal packaged in two luggage­
like containers weighing 66 Ibs. total. 
The 110-bps transmission system 
contains a PC-1 control module, a 

PRODUCT OF THE MONTHI--------------. 

The Teletype model 37 KSR (Key­
board Send-Receive) printer oper­
ates at 150 words per minute (15 
characters per second) and prints 
128 graphics. 

Designed to utilize 8-level code 
with even parity, the unit can also 
be arranged to operate on 5-, 6-, 
or 7 -level code. The keyboard pro­
vides parallel output and, like the 
printer, can also' be modified to 
meet code requirements up to eight 
levels. 

The machine, which may be 

used as a computer input and out­
put device, can print in both upper 
and lower case letters. Letters, 
numbers and symbols on the key­
board are arranged similarly to 
those on a standard typewriter. The 
printer is mounted in a modular­
designed console. 

This printer is the first unit in a 
line that will eventually include re­
ceive only sets, automatic send­
receive sets, paper tape punches 
and readers. TELETYPE CORP. 
Skokie, Ill. For information: ' 
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We make either 
standardized custom 

readers 

or customized 
standard readers 

A standard Remex Tape Reader is a pretty specialized 
piece of equipment. And we've probably got one that'll 
perform for you like it was made to order. 
But maybe you're after something a bit exotic. A new system, 
a new application, a whole new idea. In that case, we can 
build your reader from the ground up. And we'll build it with 
the same know-how, the same efficiency and many of the 
same time-tesfed components that go into our standard designs. 
One way or the other, we'll make sure the reader you get 
does everything you want it to do. Just tell 
us what you want. Call 213-772-5321 
or write: 5250 W. El Segundo Blvd., 
Hawthorne, California 90250. 

~LO:::::"'l See us at WESCON, REMEX ELECTRONICS 
~ ~ Booth 2011-2012 A UNIT OF EX-CELL-O CORPORATION 
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modified mod 33 Teletype teleprinter 
( PT -1 ), and a Tl-l telephone inter­
face. The acoustic coupler' is con­
structed to fit over the cradle of a 
conventional phone, a receptacle be­
ing internally fitted with a micro­
phone and speaker which couple 
with the handset of the telephone. 
Other characteristics are an input 

character set of 96 ASCII characters, 
10 cps output on the printer, 53-key 
keyboard, serial and 8-level ASCII 

transmission and full- or half-duplex 
load transmission. The two units are 
each 15%" wide, 20" long and about 
10" high. HONIG TIME-SHARING 
ASSOC., Hartsdale, N.Y. For informa­
tion: 
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optical mark reader 
The NCS Optical Mark Reader reads 
pencil marks on documents and re­
sponse .formats from 8%" xII" 
sheets up to 12-page fan-folded book­
lets. Both sides of forms up to 42" 

,long (15K available mark positions) 
can be read simultaneously on a 
single pass through the machine at 
speeds up to 6,000 sheets an hour. 
NATIONAL COMPUTER SYS­
TEMS, Minneapolis, Minn. For in-
formation: -
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analog computer 
The 200T analog computer can be 
expandable to 80 computing modules, 
with up to 64 operational amplifiers 
(of which 24 may be multiple time­
scale integrators with individual elec-­
tronic -mode control), and 60 extend­
ed bandwidth manual potentiometers. 
A master clocking system with thumb­
wheel timing selectors permits opera-
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tion at rates from 10 usec-lOO seconds 
display time. Phase shift of the sys­
tem is less that 0.03 0 at 1000 cycles 
per second. GPS INSTRUMENT CO. 
INC., Newton, Mass. For information: 
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documentation software 
Dopic (Documentation of Programs 
in Core) generates machine-produced 
flow diagrams,' cross-reference lists 
and chart indexes for object programs. 
Available now, the program is a front­
end package: the user captures his 
program on tape or cards, and for­
wards it to the service bureau for 
processing. COMRESS, INC., Wash­
i.ngton, D.C. For information: 
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document reader 
The DRD-200 optical reader reads 
GE's COC-5 (coded optical charac­
ters) 5-bar font at 2,400 cps (about 
1,200 check-size documents per min­
ute). The character is made up of 
five vertical bars or lines, irregularly 
spaced, and can be read by people 
as well as machines. The DRD-200 
will process documents from 2~4" 
X 4" up to 3%" X 8", and from 

.003" - .0075" thick. GENERAL 
ELECTRIC INFORMATION SyS­
TEMS, Phoenix, Ariz. For informa­
tion: 
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tape transport 
Model SC-1150 is a digital magnetic 
tape transport that operates at bidi­
rectional tape speeds up to 150 ips 
at packing densities of 220/556 and 
800 bpi. The unit is 7- or 9-channel 
compatible and can be used with the 
new ASCII formats, including 1600 bpi 
phase-modulation recording. POT - . 
TER INSTRUMENT CO. INC., 
Plainview, N.Y. For information: 
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medicare software 
The CARES program for determining 
the reimbursement of federal funds 
to hospitals, nursing and convalescent 
homes is available to 315 users or to 
medical institutions through NCR data 
centers. The program provides for 
allocation of non-revenue departments 
against revenue departments in order 
to reflect reasonable costs. The differ­
ing reimbursable amounts are then 
calculated by the program. NATION­
AL CASH REGISTER CO., Dayton, 
Ohio. For information: 
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TELEMUK lets YOU transmit more TTY traffiC 
for les~ dOllars than YOU are now paying. 

100 

Here is an immediate solution to the problem of rate increases in com.munica~ion 
channel costs. A Telemux data communications system uses only a smgle vOice­
grade line to transmit information from as many as 60 telegraph circuits at high 
speed. And Telemux does it for considerably less money than you are presently 
paying for packaged line rates. 
Time Division Multiplexing-provides economical transmission of multiple TTY 
circuits on one channel 
Modular IC Design-plug-in assemblies designed with integrated circuits let you 
tailor-make your own system 
Fail-Safe ReJiabi/ity-100% duplication of circuits that could cause total interrup­
tion of data transmission 
Intermix Speeds & Codes-intermix speeds of from 60 to 200wpm and character 
lengths of 5, 6, 7 or 8 units 
Geographic Distribution or Point-to-Point-economical for either multiple station 
networks or point-to-point installations 
Send for Telemux Bulletin No. 67-H for 
detailed information, or call Louis E. [] a' COM' ffi 
Swinand, (609) 424-2400 ~D 

DACDM DIVISION COMPUTER TEST CORPORATION 0 
Three Computer Drive. Cherry Hill. New Jersey 08034 • (6091 424-2400 
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hybrid computer 
The model DCS-IOIO hybrid, com­
puter system has a 12-bit, 1024 word 
memory with a 5 usec cycle time 
and eight output channels ( eight 
operational amplifiers per channel) 
which are expandable to 65 channels. C. 
The DCS-IOIO accepts input from 
direct sources, or from remote Tele-
type printers and tape reader-punch 

equipment. Digital information is con­
verted to analog output signals by 
ramp and level generators. Ramp 
rates are from 100 msec to 999 sec­
onds. Output may be adapted to ac­
commodate any process control equip­
ment functioning within the same 
response range. Price for the basic 
system is $45K;· no lease arrange­
ments have been made as yet. COM­
PUDYNE CORP., Hatboro, Pa. For 
inform ation: 
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education accounting· system 
The Encumbrance Accounting Sys­
tem includes six basic programs: 
batch proof, vendor file and account 
trailers, discs, expense ledger, school- , 
by-school report, sort and district­
wide report. Wit4in these programs, 
the system processes eight types of 
transactions such as master file de­
letions, budget adjustments, correc­
tions of original budget amounts. 

The system was originally designed 
to comply with the provisions of 
New York State's Uniform System of 
Accounts for School Districts, but can 
be modified to comply with most 
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Start at any point on the incremental decision tree. Select or branch to expal1(:1able 

modular concepts, universally compatible with all third generation computer sys-

tems. Providing only practical approach to punched card incremental plotting/mini .. 

mal mainframe overhead. Comprehensive software. Nationwide service support. 

For further information, write or call: 

~-- .LI 
® 

benson-Iehner corporation 14761 CALIFA STREET, VAN NUYS, CAliFORNIA· 781-7100 
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school system requirements. The pro­
gram can also be extended to include 
features such as processing of other 
ledger accounts, preparation of checks 
to vendors and printing of vendor 
performance li~ts. CT DATA PRO­
CESSING, ING., Cleveland, Ohio. For 
information: . 
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short magtape 
Type 616 magnetic tape is available 
in 600-foot lengths, with total surface 
testing and certification at 1600 bpi 
/3200fci. Developed for use with the 
System/360, it is interchangeable with 
all IBM-compatible equipment. 
REEVES SOUNDCRAFT, Danbury, 
Conn. For information: 
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data acquisition 
A manual card reader senses a maxi­
mum of 264 bits; and accepts plastic 
identification cards in 10-, 15-, 20-
and 22-column sizes. Features include 
semi-automatic card ejection, means 
for positive card-to-switch registra­
tion and card orientation-sensing in­
terlocks. The reader can be used in 
applications such as employee iden-

tification, process control, test set pro­
gramming or computer memory entry 
control. AMP, INC., Harrisburg, Pa. 

-For information: 
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printout report folders 
Computer printout report folder mea­
sures 12" X 15~4", and is available 
in two models. The .018 Kraft has 
front score lines to p-ermit .I" expan-

sion; .025 -gray pressboard has cloth 
expansion of I". Both have a plain 
4" side tab. Folders fit laterally into 
company's large document Space­
finder. TAB PRODUCTS CO., San 
Francisco, Calif. For information: 
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Seminars 
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Evaluating 
Time Sharing 
Services For the 1st 
time an objective 1 day semi­
nar to examine the over 50 
commercial time shar'ing sys­
tems now in operation in this 
country .. This important meet­
ing for management, engi­
neers, scientists and data 
processing personnel will con­
sider capabilities in commer­
cial, business and scientific 
time shared systems. 
Computer Terminals will be 
used. 
New:York City­
E~rly October 
Waltham Mass. -
Late October 
Montreal, Quebec -
November 
Seminar fee - $35.00 

• • • • • • • • • • • • • • • • • 

Computer 
Time Sharing 
For 
Management An 
intense 1 day seminar to pro­
vide top management with the 
concepts of time shared sys­
terns; their capabilities and 
limitations. The idea- of the 
computer utility will also be 
demonstrated with on-line 
computer terminals. 

Limited enrollment. 
New York City-
Early October 
Waltham, Mass. -
Late October 
Montreal, Quebec -
November 

For further information, write Mrs. P. S.Gould, Registrar 
Management Education Division 

1J~~ TIME SHARE CORPORATION 
Hanover, New Hampshire 03755 

keyboard crt 
Uniscope 300, an outgrowth of alpha­
numeric crt terminals developed. for 
Univac's United Airlines contract, 
comes with a basic 61-key keyboard 
and a single or multiple-station (up ( "­
to 48) control unit. The 10" X 5" ',,­
screen can display up to 16 lines, 64 
characters/line, and, foi' showing 
comparison data, may be split into 
segments. Editing capability is fo:.; 
line insertion and deletion; a special 
transmission method eliminates non-' 
significant spaces and automatically 
inserts send and return symbols. Up 
to 40 special function keys can be­
added, and by changing' overlays it 
is possible to have up to 122 different 
combinations for a total of 4,880 spe-
cial functions. The single control unit 
comes with 1,000 characters of core, 
the multiple-station unit with 24K 
characters. UNIVAC DIV., SPERRY 
RAND CORP., Philadelphia, Pa. For 
informa tion: 
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360/20 accessories 
A line of 360/20 accessories features 
a desk with counter height work sur­
face. A flip top on this unit reveals 
tub storage for vertical trays and 
guides to hold object decks. Space is 
also provided for binders and legal 
or letter size suspended -HIe folders. 
A schedule board and cork bulletin 
board are also built into the flip top. 

Other accessories in the line include 
a cross reference file that hqlds 45,-

000 cards, filed so _ that the operator 
can work directly from the drawer 
to the machine. The card handling 
equipment· has a 56-pocket wall rack 
used to hold blank cards or to handle 
overflow on sorts; a 56-pocket sorter 
rack that gives adequate sorting ca­
pacity; . and a 28-pocket rack which 
is for blank cards or small volume 
jobs. WRIGHT LINE, DIV. OF 
BARRY WRIGHT, Worcester, Mass. 
For information: 
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tape punch- _ 
The Facit 1500 tape punch is con­
vertible for 5-. 6-, 7- or 8-track tape, 
and punches up to 150 cps. Some 
256 mark combinations are possible, 
allowing multiple data ,blocks to be 
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. u.s. Magnetic Tape Company ILD. ~ Huntley,llIinois60142/ A Subsidiary of Wabash Magnetics, Inc. 
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OE!W products 

marked off. The unit can handle sev­
eral types of material, including plain 
and metallized Mylar. Manufactured 
by Facit AB of Sweden, the punch 
is marketed by: POTTER INSTRU­
MENT CO. INC., Plainview, N.Y. 
For informa'tion: 
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banking $oftware 
A demand deposit accounting system 
for banks operates within 16K char­
acters of memory and handles such 
function~ as MICR reading and entry, 
service charge updating, and man­
agement reporting; An MICR reader­
sorter is required in the basic configu­
ration. A feature of the 24-program, 
system is a package posting program 
that processes bulk check handling 
by recording one balance on one 
statement. HONEYWELL EDP, Wel­
lesley Hills, Mass. For information: 
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data channel expanders 
The output data channel expander 
multiplies the data handling capabil­
ity of Univac ll08 and 418 computers 
by providing programmable expan-

, sion 'of a single output channel of a 

computer into a maximum of six 
separate channels. Basic expander 
consists of cable terminators for out­
put data and external function lines, 
channel address decoder logic and 
six 1B-bit output data registers. Out­
put data logic levels of the expanded 
channels are logic O=OV and logic 
i=±4.5V, DATAMETRICS CORP., 
North Hollywood, Calif. For informa­
tion: 
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multi-purpose computer 
The VIC (Variable Instruction Com­
p~ter) has been designed for use 
aboard aircraft or spacecraft. It 
weighs 120 pounds and occupies 3.1 
cubic feet of space in its basic 8K (36-
bit) word version; it can be expanded 
to 32K (4.4 cubic feet, 175 lbs.). The 
system has four I/O channels b~ilt 
into a traffic control system with four 
levels of priority. Variable instruction 
allows the computer to perform a 
variety of data processing functions: 
on a spacecraft, for example, it corld 
compute guidance and navigation 
data, monitor the control and life 
support systems, check astronaut per­
formance and process scientific mea­
surements. RCA EDP, Cherry Hill, 
N.J. For information: . 

CIRCLE 123 ON READER CARD 

This announcement is neither an offer to sell nor a solicitation of an offer to buy any of these securities. 
The offering is made only by the Prospectus, 

NEW ISSUE 

$25,000,000; 

Leasco Data Processing Equipment Corporation 
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53/4 % Senior Subordinated Debentures due July 1. 1987 

with Warrants for the Purchase of 200.000 Shares of Common Stock 

• 
Price 100% 

plus accrued interest from July 1. 1967 

Copies of the Prospectus may be obtained in any State only from such of the several under­
writers. including the undersigned. as may lawfully offer the securities in such State. 

White, Weld & Co. 

Bacon, Whipple & Co. 

Glore Forgan, Wm. R. Staats Inc. 

Loeb, Rhoades & Co. 
Inc~rporated 

Goodbody & Co. 

Hornblower & Weeks-Hemphill, Noyes 

Salomon Brothers & Hutzler 

Stone & Webster Securities ~orporation 
July 7. 1967 
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mag tape 
TVP2 magnetic tape is available in 
lengths up to 2400 feet, -50 feet, 
-0 feet, and in two widths: 0.497.5 
± 0.001", or 0.1490 ± 0.001". The 
tape will operate under environmental 
conditions of 60° -90°F and 20%- ( 
80% R.H. with a maximum wet bulb '-. 
of 78 0

• COMPUTRON, INC., Bed­
ford, Mass. For information: 
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time-sharing system 
The Philco 102 communications 
switching computer and the 4-year­
old 212 processor have been com­
bined into a time-sharing system. The 
combined units will handle up to 96 
full-duplex and 192 half-duplex ter­
minals ,simultaneously and has a max­
imum 1000-terminal capacity. The 
102, made up of an I/O control 
system and a processor, has a capacity 
of 16-64K ( 32-bit) word memory 
with a 1..;5 usec cycle time, .8 usec 
access. The 212 typically has a 32K 
( 48-bit) memory with a 1.15 usec 
cycle time, .5 usec add, .2 usec access. 
The 212 typically has a 32K (48-bit) 
memory with a 1.15 usec cycle time, 
.5 usec add, .2 usec multiply, and a 
7 -instruction look ahead transistorized 
mem~ry. (More core memory can be 
added.) 

Both computers also share, via an 
I/O bus, a 32K (48-bit) word mem­
ory (1.15 usee cycle), and can 
share mass memory in the form of 
7 -million-character Bryant drums and/ 
or 8 to 72-million-word Bryant disc 
files. Up to 16 drums and 32 dISC 
files can be put on the system, which 
can access' eight of these storage de­
vices simultaneously. The 212 has 
been modified to include a hard­
ware memory protection scheme, a 
timer-controllable by the executive 
system-to time out lengthy instruc­
tions, and a switch permitting opera­
tion in either time-sharing or batch 
~ode. Among peripherals available 
are one-inch and IBM-compatible tape 
units and CRTS with light pen. In 
addition to the time-sharing executive 
system (stored in the shared core), 
the system has available the full li­
brary of 212 software, including 
FORTRAN II and IV, SIMSCRIPT, APT III 
(version 8), JOVIAL linear program~ 
ming, report program generator, and 
a large statistical package. A large­
scale mass storage file management 
system is also being developed· for 
time-shai-ing and batch use. 

Also to be offerred are time-sharing 
systems composed of two 120's or the 
102 and the cpu of other manu­
facturers. PHILCO-FORD CORP., 
Philadelphia, Pa. For information: 
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1,000,000,000 BITS 
More memory! Faster access!! More memory!!! Faster access!!!! This is the 
constant need of "Time Share" and "Management Information" Systems .. 
How about. 1 ,000,000,000 bits with an access time of 17 milliseconds ... 
enough in a hurry? At Magne-Head, memories are made for this! For infor-

mation on any of our high-performance 
Magnetic Memory Systems or Compo­

nents, write or call today. Write for free 
16-page bulletin. 

GENERAL 

iii 
INSTRUMENT 

MAGNE-HEAD DIVISION 
13040 South Cerise Avenue / Hawthorne, California 90250 / 213 679-3377 / 772-2351 / TWX 910-325-6203 
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This is the Lcnkurt 25A Data i\ludeI1l. It can be in~talled 
at every conceivahle dat:l-scnding p,~int: hranch offlccs. (1utly­

ing warehollses. retail outlets. l~tc.. etc, The 25A delivers digital 
data information to cent raj computers. 

The 25A is t1exihle, 11\ '.0 vcrs:ltik \U(J can get :1 \\ ide 

variety of auxiliary and :Icccssury equipment to tit almost any 
application. 

The 25A is fast. It elll ILlnsrnit SCVl?11 data ch;ll1ncls up (0 

200 bits per second on a standard voicc clnnnel. I t adapts to 
r---------------------------I l.enkurt fJectllc (-", lrll', ~)Id 1.,'(lIJr-'[\ Rd, S,lll C~II:o\, c'llif. 'i-i()70 I 
I l'lca'>c 'end fr!~l' \In'chlll': n[1 (rl(' l.cnf.llrt 2"A, I 
I ~~II1lC I 
I Addrcss I 
I ( 'I t ) t: : ; \ ~ l' ! 
L=~~~ ______________ ~_~~_~~_J 

any teletype system and transmits SO();) more information 

than any comparahle equipment. 
Becallse of recent changes in communications regulations. 

you can save money by buying your own data l\lodcm, Fspe­

cially \\'hen it's versatile like the 25A. 
And remember. whep :- Oll buy Lcnkurt equipment. you hu\ 

.IlWI"C (klll just h"rdvvarl', 'y'nu purcha~.;c ollr kno\vlcdgc. eXrL'!­

icncc. service. and l)Ur reputation for quality and continuit\, 

Let the Lel1kurt 25/\ deliver the goods for you. 

SUBSIDl/dlY ur ..(1 'n" lr' 
GENERAl TFL FPHONF [~ Fl ECTROI\JICS tt JJ il&Jt1J 
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SCM announces: the 'one girl" 
c Typetronic data processing system 

for small business budgets ... 
is now two to three times faster 
than any other system I 

Now! 300 words per minute with the new 
PrintFloTM printer. With Typetronic®, SCM 

introduced a whole new concept in data 
processing. \\Big capability" systems 
for small business budgets~ 

250 Per Cent Greater 
Throughput. Ou r latest 
SCM development is 
the PrintFlo 300 printer. 
With addition of this 
new printer, Typetronic 
systems step up working 
speed to a lightning 
30 characters per second. Three hundred words 
per minute. Two to three times the speed' 
(and capacity) of any competitive system. 

The new Typetronic configurations, with a 250% 
greater throughput, afford a performance/ cost ratio 
equalled by no other,system in the field. 

With More to Come. From the beginning, SCM has 
been committed to technological leadership 
in data processing. In the compact systems area, 
we pioneered the use of magnetic tape in conjunction 
with tab card input and output. 
And more developments are on the way. 
Increased versatility. Greater storage capacity. 
A different form of information retrieval. Because 
Typetronic systems are modular, they can grow 
with the companies that use them. And expand 
to include important new innovations. 
All new ideas you'll be seeing soon. 

In the meantime, you can see our PrintFlo 300 today. 

August 1967. 
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DATA PROCESSING SYSTEMS 
SCM CORPORATION, 410 Park Avenue, New York, N. Y. 10022 

Offices in Canada and major cities throughout the world 
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720 hours in an ivory tower. 
IBM Systems Engineers prepare for tomorrow. 
IBM's Systems Research Institute is a grueling,12-week 
graduate-level school dealing with the complexities of 
new and future uses of computer systems. 

We call it SRI. And here's why you should be 
interested in. it. 

IBM Systems Engineers who graduate from SRI re­
turn to the field to work with customers again-armed 
with new knowledge and experience to apply to your 
systems problems. 

While attending, they take courses covering systems 
analysis, design and implementation, systems archi­
tecture and programming systems. And they're tested, 
tested and tested. 

Lectures by prominent experts provide them with 
new knowledge from outside IBM. They spend their 
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evenings and weekends buried in books and reports. 
Somehow, they manage to find time for faculty-student 
discussions, research projects in SRI's extensive library, 
and problem-solving on the Institute's computing 
fadl ities. 

They also have a chance to contribute original think­
ing to systems analysis and design. For the past two 
years, students in each class have worked with SRI 
economists and mathematicians on a simulation model 
for corporate capital planning. When it's finished, the 
results will be yours for the asking. 

Most IBM Systems Engineers agree that SRI is a grind. 
But they admit it's worth it. 

The Systems Research Institute is just another exam­
ple of IBM's dedication to customer service. 

And that's what makes IBM, IBM. 

DATAMATION 
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raphy and other features. Cost: $.70. 
National Bureau of Standards Mono­
graph 99. SUPERINTENDENT OF 
DOCUMENTS, U. S. GOVERN­
MENT PRINTING OFFICE, Wash­
ington, D. C. 20402. 

PULSE PATTERN GENERATOR: Bulletin 
describing Model GP4 "Datamaker," 
featuring integrated circuits to com­
bine a pulse pattern source with a 
start-stop teleprinter word generator. 
WESTERN TELEMATIC, INC., El 
Monte, Calif. For copy: 

SOVIET JOURNAL: English translation 
of Soviet journal, "Automatic Con­
trol," a bi-monthly, will provide broad 
coverage on the particular problems of 
synthesis, analysis and optimization of 
complex discrete systems. Price and 
availability information can be ob­
tained from the publisher. THE FAR­
ADAY PRESS, INC., 84 Fifth Ave­
nue, New York, N, Y. 10011. 

MAGNETIC TAPE SYSTEMS: 20-page 
brochure describes Model 7600 mag­
netic tape system and gives detailed 
specifications of the 7600 series, in­
cluding dynamic characteristics for 
narrow-, medium- and wide-band op­
eration, and push-button selection of 
the tape recorder's seven bi-direction­
al tape speeds. HONEYWELL TEST 
INSTRUMENTS DIV., Denver, Colo. 
For copy: 
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SOFTWARE TECHNIQUES IN HUMAN 
FACTORS: 175-page report discusses 
the concept of an, operational data 
management system for storing, pro­
cessing, and retrieving human factors 
task data in a government/contractor 
environment. Cost: $3; microfiche, 
$.65. AD-647 993. CLEARING­
HOUSE, U. S. DEPT. OF COM­
MERCE, Springfield, Va. 22151. 

LOW-SPEED PAPER TAPE READERS: 
Illustrated 12-page brochure describes 
low-speed punched paper tape readers 
that can transmit simple messages as 
well as whole blocks of data. Built 
for either serial or parallel signal out­
put, but can be modified to handle 
both. Various applications covered. 
TELETYPE CORP., Skokie, Ill. For 
copy: 
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MODULAR CORE MEMORIES: Eight­
page brochure illustrates perfomance, 
operation and interface of Model RF 
family of modular core memory sys­
tems. AMPEX CORP., Redwood City, 
Calif. For copy: 
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GRAPHIC PRODUCTS FOR LIBRARIES: 
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Pocket-sized brochure describes micro­
film readers, reader-printers, and en­
largers for viewing and printing docu­
ments stored on 35mm and 16mm roll 
film, aperture cards, and microfiche. 
Also describes new electrostatic model 
of coin-operated photocopier. DASA 
CORP., Andover, Mass. For copy: 
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AUTOMATIC TYPESETTING TECHNIQUES: 
This 98-page report, one in a series, 
is intended to improve cooperation in 
the fields of information selection, sys­
tems development, information re­
trieval rescarch, and mechanized 
translation. It describes the current 
state-of-the-art in automation of 
graphic arts composition starting from 
either keyboard entry of manuscript 
material or mechanized input in the 
form of available perforated tapes or 
magnetic tapes. Also contains bibliog-

'COMPUTER FAMILY: 16-page brochure 
describes hardware and software ele­
ments, peripheral devices, and specifi­
cations for the three machines in the 
Sigma family of real-time, multi-use 
small- and medium-size computers. 
SCIENTIFIC DATA SYSTEMS, San­
ta Monica, Calif. For copy: 
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SELECTING TAPE PERFORATORS: Com­
prehensive report details the various 
criteria involved in perforator selec­
tion, including comparison chart spec­
ifying the significant characteristics of 
all popular justifying and nonjustify­
ing keyboards. Supplement to the 

NOIWOJOBSALIK[ 
URShas' grown (or 15 years,anc/yeiretains 
an environment in which •. the"contribution·.·of 
each. individual is unique and Important. 

Individual effort comes Jirst~ 

U RS'lnformatiofl·. Sd~nces ~ivisioniS engaSedinsYsternd,esigp. 
progr(3mmingand information processing· operati()nsinthe.United 

States and other parts of theworld,(ln addition; ()urPhysic~I&~n~i~ 
neering.Sciences Division .. isconductinga .varietyofappliedresearc~~nd 
development programs.) 

Are you currently engaged in systel11s design 
or· programming.in the following.ar~Cls? 
Simulation •...• Logistfcs •• ManagementinfoimatiO~systems • 
Computer programming aids/languages andappJications 

If yoU havesuchqualifiCatiorisaridare .• ·inferested inapositiorl()ffering 
profession~I··.groyvth ••. and •. compensation based .. on. your. eff0lt~:?endy()ur 
inquiryorresume·to: 

CO RPO.RATION 
1700S. EI Camino Real San Mateo. California94402 

AN.' EQUAL.O PPORTU N I TYEM PLOYER~ ElY CKO ICE! 

other aliases reflecting a spirit of ~xperil11e.,tation, 
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3M TASK FORCE Reports: Recent Developments in Dry-Silver 
Photosensitive Materials 

Characteristics to 
Consider 
What are the most important 
characteristics of photosensitive RIms 
and papers used in commercial 
applications? Technicians in this Reld 
are most likely to answer, "Image 
access time and quality." 

The 3M Company has made signiRcant 
strides in both of these areas with 
their new Dry-Silver materials. 
3M now offers photosensitive products 
that can satisfy a good percentage of 
industrial applications. And, as 
product development continues, 
Dry-Silver materials may soon be 
a strong competitor in virtually every 
area of industrial photography. 

Dry-Silver materials can be made 
sensitive to visible light, UV radiation, 
electron beam,S, lasers, X-rays ... 
any type of radiation or energy 
commonly used for imaging. 

-Resolution of Dry-Silver materials 
is excellent. Papers resolve well over 
100 line pairs per millimeter. 
And RIms have been produced that 
have a resolution of over 1,500 
line pairs per millimet~r. These slow­
speed, high-resolution RIms are 
well suited for high-energy electron 
beam recording, such as is done with 
the 3M Series F Electron Beam 
Recording System - a system that 

llQ 

converts computer-generated digital 
information into readable,printout 
on microRIm. Dry-Silver RIms are 
also being tested with laser 
imaging systems. 

The imaging versatility of Dry-Silver 
materials, however, is practically in 
the shadow of the medium's most 
unique characteristic: one-step, dry 
processing. No liquids are required. 
The latent image is developed in 
seconds with heat in the 250 to 290 
degree F range. ' 

Develop.er units need no daily 
cleaning, no replenishment, and they 
are always ready for instant 
image processing. 

Dry-Silver materials can be formulated 
in a number of grades, from those 
suitable for line copy reproduction to 
those having excellent tonal qualities. 

Line Copy Grades 
Dry-Silver papers are now being 
used successfully for reproducing line 
copy. MicroRIm printing is a well 
established application. Prints have 
handling characteristics similar to 
regular paper. they are neither 
pressure nor moisture sensitive. They 
can be easily written upon with pen 
or pencil. Pencil marks are erasable. 
And, the prints have sufficient weight 
for easy handling. 
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Dry-Silver papers are presently being 
ReId tested for use in slow-speed, 
direct-recording devices, such 
as oscillographic recorders used for 
obtaining records of low frequency 
wave forms. Another application 
under extensive study is recording 
computer-generated information 
displayed on cathode-ray-tube 
EDP terminals. 

Acceptance of the paper in these tests 
is encouraging. Users report Dry­
Silver paper gives them the stability 
normally associated with wet-process 
photosensitive papers plus the 
convenience of dry print-out papers 
(which are not stable unless 
tr~ated with a solution) . 

Continuous Tone 
Applications 
Higher grade Dry-Silver papers have 
excellent tonal characteristics. They 
will satisfy many users who want 
a proof-quality paper that has high 
resolution, simple one-step processing 
and is low in cost. 

Write for More Information 
If you have a possible application 
for 3M Dry-Silver RIm or paper, or if 
you would like additional information 
on these new products, drop us 
a line. Write to: Edward J. Westlund, 
3M Company, Bldg. 235, m 
2501 Hudson Road, ,3 
St. Paul, Minn. 55101. COmPANY 
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Cartoon by Whitney Darrow, Jr. 

Be a buddy! 
One gift works many wonders 

THE UNITED WAY 

When you give 
the UNITED WAY 

you make 
someone happy 
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new literature 

chart amplifies various aspects of per­
forator decision-making and cites 
special features distinguishing each of 
the various' models. COMPOSITION 
INFORMATION SERVICES, Los 
Angeles, Calif. For copy: 
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DIGIT ALI ANALOG INTERFAC'E TECH­
. NIQUES: Four-page bulletin in the 
"Data Handling Notes" series contains 
general information on analog-digital 
interface requirements and describes 
specific high speed and cycle steal 
procedures and interface equipment to 
be used with the IBM 1130. RED­
COR CORP., Canoga Park, Calif. For 
copy: 
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PLATED-WIRE MEMORIES: Data sheet 
describes the latest in woven plated­
wiJ."e memories, predicted by many to 
displa~e magnetic core memories in a 
variety of new-generation computers. 
A vailable in both complete memory 
planes and IPulti-plane stacks. LIBRA­
SCOPE GROUP OF GENERAL 
PRECISION, INC., Glendale, Calif. 
For copy: 
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PANELS FOR FLOOR SYSTEMS: Two new 
technical data sheets describing wood 
core and aluminum panels for use in 
Infinite Access floor systems. These 
are new additions to the line which 
also includes steel raised floor panels. 
TATE ARCHITECTURAL PROD­
UCTS, INC., Jessup, Md. For copies: 
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OP AMPS JOURNAL: Free to interested 
engineers, "Analog Dialog" aims to 
educate newcomers to op amp tech­
nology and to keep knowledgeable 
engineers informed about future in­
novations. Emphasis will be on appli­
cation considerations, and new prod­
ucts will be virtually the only com­
mercial matter featured. ANALOG 
DEVICES, INC., Cambridge, Mass. 
For copy: 
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16-81T COMPUTER: Eight-pige--bro~ 
chure describes SEL 810A general 
purpose 16-bit parallel computer. In­
ternal memory.full cycle time is 1.75 
microseconds with a minimum avail­
able core storage of 4096 words. De­
livered with a Teletype input/ output 
typewriter with paper tape reader and 
punch, 4K memory, hardware multi­
ply and divide, real-time input/output 

EXCLUSIVE! 
The unique personal and confidential relation­
ship we establish with you and our clients 
permits us to offer you outstanding job oppor­
tunities, many not found anywhere else. If your 
potential or abilities are above average and you 
are looking for a challenge, our unique service 
will enable you to 

CHOOSE THE AREA 
you prefer to live and work in 

FROM COAST TO COAST' 
Investigate not just a job, but a career in any 
aspect of computer based systems or manage­
ment science. 

A SAMPLE OF CATEGORIES, 
SALAR I ES FROM $10,000· $30,000 

• Software development 
• Real time/Communications systems 
• Scientific computation/Analysis 
• Management or computer consulting 
• Operations Research 
• Applications programming 
• Management Information Systems 
• Marketing/Sales/Systems engineering 
• Hardware engineering 
• D. P. Management/Systems analysis 
• Time Sharing/Process Control, etc. 
(Managers, Seniors, Intermediates) 

Our clients assume all expenses 
Write in full confidence to 

Joseph Albert or phone 212/679·7314. 
Indicate salary and geographic requirements. 

MemberACM 

Career Consultants in the Data Processing Field 

437 FIFTH AVENUE, NEW YORK, N. Y. 10016 
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Any programmer who wants a 
cushy job with us, would be better 
off in some other berth. 

We're looking for champs who 
enjoy real challenges. 

We want people· who under­
stand that professional growth 
comes to those who overcome. 

And we've got the tough prob­
lems- the interesting ones-that 
need taming. 

So, if you're just the opposite 
of a ho-hum type, you're the man 
we want to hire. 

There's no limit to your per­
sonal growth at Link Information 
Sciences. 

We're far from new to the com­
puter field, but we've taken a quan­
tum step forward to new goals and 
growth. 

You may know our reputation 
in aerospace and military work; 
Now we're doing commercial work 
as well. Our business is making 
computers payoff. 

Here's your chance for major 
accomplishments on an important 

112 

team. The fields? Systems Analy­
sis, Application Programming, 
Mathematical Analysis, Computer 
Systems Programming. Opportuni­
ties are located in Washington, D.C. 
and Pleasantvi"e,. just north of 
New York City. 

Look these over. If you've got 
the ability, they're not hard to take. 
System Analysts 

To perform total system eval~­
ation and prepare preliminary 
design specifications for program- . 
ming a total system. Duties wi" 
include assistance in proposal 
planning, system analysis, and co­
ordination of system development. 
Eight years experience desired 
with minimum of bachelor's de­
gree. 
Scientific Programmers 

BS Degree in' Mathematics, 
Physics or Engineering with 4 or 
more years experience in scientific 
programming of software and as­
soc'iated applications in propulsion, 
simulation, guidance and control, 
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data reduction and real time sys~ 
tems. Programmers participate in 
analysis, systems design, program­
ming and implementation. 

Commercial Programmers 
BS or BA Degree in Scientific 

or Business discipline with 4 or 
more years programming or sys­
tems analysis experience in inven­
tory control, labor distribution, 
payrolls or information storage 
and retrieval. COBOL or Auto­
Coder, tape and disc application. 

Send your resume in complete 
confidence to Mr. Peter N. Bowen, 
Manager, Employment, Dept. D-3, 
Link Information Sciences, General 
Precision, Inc., 515 Washington 
Ave., Pleasantvi"e, N.Y. 10570. 

LINK INFORMATION SCIENCES 

AN EQUAL OPPORTUNITY EMPLOYER 
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new literature 

structure, and full set of computer in­
structions. SYSTEMS ENGINEER­
ING LABORATORIES, Fort Lauder­
dale, Fla. For copy: 
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IC ANAL YIER: Eight-page technical 
brochure describes new MICA-ISO 
S~mi~Automatic Integrated Circuit 
Analyzer with multiple test capability. 
Includes detailed analysis of the pro­
gramming features. Applications in­
clude incoming inspection, small run 
production and laboratory and fail­
ure analysis. COMPUTER TEST 
CORPORATION, Cherry Hill, N. J. 
For copy: . 
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INFORMATION FLOW IN HOSPITALS: 
Study on how to apply the technique 
of flow-charting to establish the way 
in which. medical information relating 
to patients flows through the hospital 
system. Includes role of computer and 
other new techniques for making best 
use of available resources. Cost: $1.40. 
ENGLISH ELECTRIC COMPUTERS 
LTD., Portland House, Stag Place, 
London S. W. 1, England. 

REDUCE UNIT RECORD CODING TIME: 
Two-page brochure on three desk­
size Keysort card grooving devices, 
both electric and manual models, for 
encoding groups of unit records with 
common code information. McBEE 
SYSTEMS DIV. OF LITTON IN­
DUSTRIES, Athens, Ohio. For copy: 
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MAGNETIC TAPE MAINTENANCE: 32-
page booklet combining four other 
brochures on preventive maintenance 
deals with tape problems faced by 
computer tape users and offers a de­
fined program to reduce both operat­
ing cost and new tape procurements. 
GENERAL KINETICS INC., Arling­
ton, Va. For copy: 
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COMPUTERS IN THE LIFE SCIENCES: 32-
page brochure describes computer 
techniques that can be performed with 
a general purpose laboratory comput­
er while the experiment is taking 
place. Also contains bibliography of 
articles on the use of computers in 
biomedicine and information on other 
company products. DIGITAL EQUIP­
MENT CORP., Maynard, Mass. For 
copy: 
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JUNIOR ENGINEERS 
CONSIDER THIS OPPORTUNITY 

Recent Engineering Graduates having 2-3 years of in-plant, Hands-on 

experience in the Chemical, Petro-chemical, Refining, Pulp and Paper, 
Instrumentation or Computer Applications fields. 

JUNIOR ENGINEER 
for 

Training .as a Computer Application Specialist 
in 

Digital Systems Sales 
The selected individual shall receive a sound training in Digital Sys­
tems, Engineering, Programming Instrumentation and Sales. 

If you have a B.S. in EE, M.E., or ChE. and 2-3 years of process 
experience in any of the above listed areas you should investigate 
this opportunity to:' 

GROW WITH FOXBORO 
Send resume in confidence to: 

]lOXBORO® 
MR. D. T.QUACKENBUSH 
Central Recruiting Office 

THE FOXBQRO COMPANY 
Dept. 80, Neponset Ave. 

"Specialists in Process 
and Energy Control" 

An Equal Opportunity Emp/qyer Foxboro, Mass., 02035 
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TO THE COMPUTER SPECIALIST 
WHO SAYS IT WOULD TAKE A GREAT DEAL 
TO MAKE HIM DRAFT UP A NEW RESUME 

this could be 
that Great Deal 

.-.... 

Important things are happening in GE's computer business. Openings are 
now available for professionals with experience in the computer field or 

\ related activities, specifically the following: • LOGIC DESIGN • SYSTEMS 
ENGINEERING • SIMULATION STUDIES • MATH MODELING • PROGRAM­
M ING • SYSTEMS SOFTWARE. Please send that resume - aD informal one 
ViiIJ do - to Mr. S. K. Stewart. Administrator -frqfessional Plac~ment, 
A-12, General Electric Co., Computer Equipment Dept, 13430 N. Black 
Canyon Highway,. Phoenix, Arizona 85029. An Equal Opportunity Em­
ployer (m/f). 
COMPUTER EQUIPMENT DEPARTMENT • INFORMATION SYSTEMS DIVISION 

GENERAL e ELECTRIC 
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Systems programmers rarely leave RCA. 
We ke~p them with challenges, recognition, advancement, 
rewards, satisfaction, and pleasant working conditions. 
Join us. '. 

We offer them a chance to 
really do something. 

More opportunity. Greater 
challenges. 

A variety of projects with 
definite goals. 

A say in hardware design. 
And the salary to go with it. . 

Why should they leave? 
Why shouldn't you join? 
Write to us if you've had 

experience in language proc­
essors, operating systems, 
utility systems or communica­
tions systems. 

We also have openings 
in Sales, Field Systems Sup-

port, Product Planning and 
Engineering·. 

Contact Mr .. E. B. Schultz, 
Dept. S W -3 3/, RCA Electronic 
Datal Processing, Bldg~ 202-1, 
Cherry Hill, Camden, New 
Jersey 08101. 

(' 
\ ..... ' 

/"', 

An Equal Opportunity Employer (,_ 

.. The Most Trusted Name in Electronics 
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o A series by BEMA 
(Business Equipment Mfrs. Assoc.) 

for all organizations 
(large and small) 
seeking the most 

advanced technol~gy 
for efficiency and economy 

UDECISIONS FROM 
DATA" 

An invaluable reference work for all executives seek­
ing efficiency and economy. The contents include 
basic as well as updated knowledge in the area of 
information processing: 

GETTING THE MOST OUT OF 
MANAGEMENT INFORMATION SYSTEMS 
Determining an Organization's Common' Information 
Base; Marketing Management; Specifying Informa­
tion Requirements for Production and; Engineering 
Management; Specifying Information Requirements 
for Financial Management 

MANAGEMENT GUIDES 
FOR INPUT-OUTPUT SYSTEMS 
Generating and Capturing Source Data; Character 
Recognition Systems; Data Presentation for Manage­
ment Control; The Present and Future of Optical 
Scanning in the Large Public Utility; The Art of 
Optical Scanning 

FOR CORPORATE COMPUTER CENTER MANAGERS 
- HOW TO RUN THE SHOP 
Organization Structure for a Data Processing Cen­
ter; Long·Range Planning for Equipment Compata­
bility; A Program for Controlling the Operation of a 
Data Processing Center 

A NEW DIMENSION FOR DECISION MAKING­
THE INFORMATION "UTILITY" 
The Concept of an Information Utility; Integrating 
Company Requirements with Information Utility 
Capabilities 

ELEMENTS OF ELECTRONIC DATA 
PROCESSING SYSTEMS FOR THE MANAGER 
Elements of Electronic Data Processing Systems for 
the Manager 

WHAT EDP IS DOING 
TO ORGANIZATION STRUCTURE 
Newly Emerging Function - Vice President of In­
formation; The Effect of EDP on the Management 
of Decentralized Operations; The Organization as a 
Communications System 

PLANNING AND OPERATING A 
DATA COMMUNICATIONS NETWORK­
PRINCIPLES FROM TEN YEARS 
OF OPERATING EXPERIENCE 
Data Processing, Collection and Control; Planning 
and Operating a Data Communications Network­
Part I; Planning and Operating a Data Communica­
tions Network - Part II 

DECISION CRITERIA FOR SYSTEMS MANAGEMENT 
Pit-Falls in Large-Scale Administrative Applications; 
Management Considerations When Evaluating Time­
Shared Facilities; Forecasting Costs for Systems 
Operation 

192 pages, $7.25 

UOFFICE MACHINES: 
SYSTEMS DEVICES" 

Represents the most"advanced techniques available 
today - and tomorrow. Authoritative and lucidly 
written by the foremost experts in the field, the con­
tents include: 

FOR THE SMALL ORGANIZATION­
SEMI-AUTOMATED DATA PROCESSING 
Capturing Source Data with General Office Machines; 
Timing the Introduction of More Advanced Data 
Processing Systems; "Cost Effectiveness" for Meas­
uring Office Machine Profitability 

DEVELOPING AND RETAINING 
THE SYSTEMS ANALYST 
The Changing Role of the Systems Analyst; Training 
th? Systems Analyst; Motivating Systems Analysts 

REPRODUCTION METHODS 
Reproduction Methods; You're in Charge of In·Plant 
Reproduction •• _ Now What? 

INFORMATION STORAGE AND 
RETRIEVAL FOR THE SMALL COMPANY 
Developing a Program for Information Storage and 
Retrieval; Relating Mechanized Systems to Informa­
tion Storage and Retrieval; The Use of Microfilm. 
in The Small Office 

GETTING FULL MILEAGE 
OUT OF OFFICE SERVICES 
Ordering and Issuing Office Supplies; Organizing 
and Managing the Stenographic Services; Updating 
Dictating Systems and Procedures 

THE SYSTEMS APPROACH - WHAT IT MEANS 
FOR GENERAL OFFICE MACHINES APPLICATIONS 
Identifying Data Flow in Non·Automated Office Op­
erations; Fitting Procedures to Machine Capabilities; 
Evaluating an Equipment Acquisition Program 

156 p3ges, $6.00 

UDEVELOPING THE TOTAL 
OFFICE ENVIRONMENT" 

This volume covers and discusses in depth the ever­
vital area of management _ . • the office environ­
ment. The eleven chapters include logical and crea­
tive concepts. 

TOP MANAGEMENT CONSIDERATIONS 
FOR DEVELOPING 
THE TOTAL OFFICE ENVIRONMENT 
Projecting the Corporate Image through Office Facili­
ties; Concepts and Facilities for Increasing Clerical 
Productivity; Implementing a Total Company Space 
Utilization Program 

FITTING SPACE AROUND PEOPLE 
AND WORK - DESIGNING AN EFFICIENT OFFICE 
Effective Space Utilization and Its Meaning to Em­
ployee Morale; The Concept of the Work Center for 
Increasing Employee Efficiency and Productivity; 
The Critical Path in the Office - the. Flow of Paper 
and Data' • 

REAPPRAISING ADMINISTRATIVE OFFICES . 
The Impact of Managers' Work Habits on Office 
Equipment and Furnishings; The Executive's Health 
and His Office; The "Decision Environment" of the 
Information Age 

MANAGING THE TOTAL OFFICE ENVIRONMENT 
Planning and Using Space; The Second Home for 
100,000 Executives; Effective Space Utilization and 
Its Meaning to Employee Morale 

120 pages, $4.75 

THOMPSON BOOK COMPANY 
383 National Press Building 

Washington, D. C. 20004 

.----
I 
I 
I 

0: 
I 
I 
I 

Thompson Book Company, 383 Natio~al Press Bldg., Washington, D. C. 20004 D Check o Cash D Money Order 

Please send me 
_' __ copies of "Decisions from DATA ............................................... $ __ _ Name ______ --__________________________________________ _ 

___ copies of "Office Machines: SYSTEMS Devices.............. ______ _ 

___ caples of "Developing the Total Address ____________________ ~--__ ------________ ----__ _ 

OFFICE Environment" ..................................................................... __ _ 
Total $ __ _ City _______________ State ___ Zip ____ _ 
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DATA PROCESSING 
CAREER OPPORTUNITY 

WITH STATE OF ILLINOIS 

CIVIL SERVICE POSITIONS WITH 
CHALLENGING FUTURE 

Participate in the development of a govern­
ment management information system with 
3rd generation mUlti-computer operations 

MANAGEMENT INFORMATION ANALYSTS­
minimum of two years experience with tape 
systems. Ability to conduct feasibility stud­
ies; write recommendations and design sys­
tem specifications; Programming experience 
desirable. Degree required. 

Salary Range $6,840-$18,540 

PROGRAMMING ANALYST-minimum of 
two years programming experience in tape 
systems. Must have thorough knowledge of 
autocoder and/or cobol. 

Salary Range $6,840 - $15,012 

Position also available for software and op­
erating system specialist. 
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SEND RESUMES TO: 
DEPARTMENT OF FINANCE 
Management Information Division 

Room 202 State Capitol 
Springfield, Illinois 62706 
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~g~lysts . 
Ground floor opportunities to be associated 
with our newly established Computer Appli­
cations Department located in downtown 
Chicago. 

Applications in all phases of engineering 
design and analysis. 

B.S. or M.S. degree in engineering or math­
ematics with two or three years experience in 
related applications using FORTRAN. 

These key staff positions offer immediate 
opportunities as well as long range career 
advancement with recognition of professional 
status. 

You will be associated with one of fhe most 
progressive and dynamic. organizations in 
industry and will enjoy excellent working con­
ditions and unexcelled employee benefits. 

Please call for interview appointment or 
send a detailed resume including salary 
requirement to: 

J.J.Huetter ~1I1'~~~ 
228 No. LaSalle St. "'~ .., ... .-c 
Chicago, Ill. 60601 ENGINEERS 

(312) RA 6-5029 on equal opportunity employer 
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WHAT IS YOUR TRUE WORTH? 

FREE Data Processing 
OpporlunitiesBulielin 

Every month, in the privacy of your own home, you 
can evaluate the nation's finest openings in the data 
processing field. Cadillac, the nation's largest execu­
tive and professional placement service; represents the 
majority of the nation s top companies. Their best jobs 
at ,salaries from $6,000 to $75,000 appear in our 
monthly Data Processing Opportunities Bulletin. 

Our placements show that the average data 'process­
ing man is worth 10% to 20% more than his present 
income. The Bulletin helps you evaluate yourself in 
today's market. Both the Bulletin and our confidential 
placement service are free. Client companies pay all 
cpsts. 

For your free Bulletin, without any obligation circle 
Subscriber Service Card No. 362. Please use home 
address only. 

LON D. BARTON, Presidenf 

Cadillac Associates, Inc. * 
29 E. Madison Bldg. Chicago, III. 60602 

Financial 6-9400 

o "Where More Executive8 Find Their Positiom Than AnI/­
where Else in the World." 
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CAREER MEMO 

To PROGRAMMERS/ANALYSTS/ENGINEERS 
From EVERETT KELLEY ASSOCIATES 
If your present position lacks professional motiva­
tion ... NOW is the time to let us program your pro­
fessional future ••• 

Consult our staff of experienced specialists who are 
at your disposal. TRey will open doors and arrange 
favorable interviews with selected clients. Utilize 
your total professional capability in: 

• Scientific Programming • Digital or Logic Design 
• Real Time Systems • Circuit Design 
• Software Development • Commercial Programming 
• Operations Research • Mathematics 
• Applied Systems • Development Engineering 
• Systems Design • Communications 
• Consulting • Sales/Marketing 

Salary range: $8,000-$30,000. All expenses paid by 
client companies (fees, interviewing and relocation). 
Submit your resume in strict confidence, including 
salary requirements and geographic preference, di­
rectly to Mr. R. L. Keilholtz or Mr. Donald Wayne, or 
write for our composite resume form A. 

l\~~~ EVERETT KELLEY ~.~ 
, ,I. ASSOCIATES #O~ 
~ Con.ultant. to the. A 

Computer Indu.try . 
1.21 So. Broad Street (Suite • ~ 00) 

Philadelphia, Pa •• '1.0? 
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PROGRAMMERS 
C We've created 

the most 
sophisticated 

aircraft computer 
cantar 

on tha East Coast. 
Helping to raise the level of 

sophistication in this area is our 
new 360 System installation, 
where openings are now avail-
able for both scientific and com-
mercial programmers. 

With seven 360 systems al-
ready in place, you'll be involved 
in systems problems that are at 
the forefront of scientific knowl-
edge, and years ahead of the field. 
And with The Boeing Company 
investing more than $83-miIlion 
in new plant facilities and equip-
ment, -we expect to extend our 
present programming capability 
far into the future. 

To qualify, scientific program-
mers should have at least one 
year's experience on large scale 
tape equipment. Plus a technical 
undergraduate degree and a 
knowledge of FORTRAN. 

Commercial programmers are 
required to have a minimum of 
one year's experience. A knowl-
edge of COBOL is also preferred. 

So if you're bent on applying 
your skills with a leader in the 
field of EDP systems analysis, 
now's the time to make your 
move. 

Send your resume in confi-
dence to Mr. Don Barton. 

BOEINII 

9 
He//cop'ers 

MORTON, PENNSYLVANIA 19070 

an equal opportunity employer 
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PROGRAMIYIERS- FOR 
SYSTEMS, 
DIAGNOSTICS, 
APPLICATIONS 

men lor 
all seasons 
Computer software is big business and getting bigger. Not just because programs are 
fundamental to computer design -and system integration, but also because they are 
indispensable to the full utilization of a computer's logical capability. 

At Digital, programmers will find challenges . .. in the conception of advanced com­
puting systems, in the development of novel diagnostic software, in the creation of 
evermore versatile programs for scientific, industrial, and engineering applications. 
And satisfactions . .. from the exciting sophistication of our whole computer line, 
from direct interaction with the scientists, engineers and others who use our ma-

-chines, from deserved professional recognition on the job. 

Ten years ago we started with an idea ... that general purpose computers can be small, 
intimate, and responsive, giving users a new dimension of freedom, of control. We 
succeeded, we grew, we are going to keep on growing. And we'd like to invite superior 
senior and junior programmers to come grow with us. Ours is a year-round season. 

Systems Programmers - To design and implement monitors, advanced -compilers 
and assemblers, utility packages, editors, debugging programs, libraries, etc. 3-7 years 
experience with large general purpose systems. 

Diagnostic Programmers - To write detailed hardware diagnostics for central proc~ 
essor and peripheral devices. Field maintenance and systems check-out experience 
more important than actual programming experience.' . 

Applications Programmers - Tb assist scientific users in -determining system re­
quirements. To help marketing managers cultivate existing and new markets for 
software systems. Many application areas to choose from. 

Automatic Drafting Svstem Programmer - To develop and implement sophisti­
cated computer-aided design programs. Must know machine language and have 1-4 
years application programming. 

Junior Programmers - To maintain Digital software, including assembler, compiler, 
library systems, utility packages, 1/0 monitor, etc. To test new software, develop pro­
gra,mming for test procedures. 

Programming Instructor - To teach programming to owners of Digital computers: 
use of assembler, debugging systems, tape editor, floating point systems, input/output 
routines, numbering systems, conversion routines. 

Programming Trainees - Several openings for bright college graduates with science 
degree. Some computer kn!owledge helpful, but not necessary. Unlimited potential in 
an unlimited field. 

Send a resume or detailed background letter in confidence to Graydon Thayer, Man­
ager of Professional Personnel, Digital Equipment Corporation, 146 Main Street, 
Mayna~d, Massachusetts 01754. 

E QUI PM E NT 
CORPORATION 
MAYNARD,MASSACHUSETTS 
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HOW MANY GOLD 
WATCHES BETWEEN 

YOU AND YOUR 
NEXT PROMOTION? 

If you're marking time in your present job, . And he'll tell you about the personal Write T. F. Wade, Executive and 
maybe you'd better talk with Tom Wade at involvement that comes from the self- Professional Placement, The National Cash 
NCR. He'll surprise you with some facts satisfying jobs we have for engineers, Register Company, Dayton, Ohio 45409, 
about our company. How fast it's growing. physicists, chemists, and other if you've been waiting for that break just 
(Good people move up faster that way.) professionals. a little too long. Describe your back-
How important we believe R&D is. (Good ground and interests. Then we'll arrange 
ideas move good people up faster at NCR.) for more detailed conversation. 

CIRCLE 312 ON READER CARD 
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An Equal Opportunity Employer. 

See us at the Windsor Park Hotel 
in Washington, D.C., fortheACM. 

THE NATIONAL CASH REGISTER CO., DAYTON 45409 ® 
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look ahead 

(Continued from page 19) 

TWO LOSERS LAST YEAR 
- MAKINGCOMEBACK 

WORLD HEADQUARTERS 
"IS WATCHING 

RUMORS AND 
RAW RANDOM DATA 

August 1967 
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rumored backlog of around 600. It's probable that the 
1287 can be developed into several variations on the 
same basic frame. 

This isn't necessarily bad news for other 
manufacturers --such as Farrington, Control Data (with 
its Rabinow reader and Dr. Rabinow himself), Optical 
Scanning Corp. (with the 288 model, similar to IBM's 
1287 but reading one more hand-printed letter for good 
measure), and Recognition Equipment (with the most 
ambitious, computer-controlled unit). As one of them 
said: "It never .hurts for IBM to sprinkle holy water 
on a project." ' 

Two companies that dipped into the red for the last 
fiscal year, Anelex and Wolf Research & Development, 
have made quick recoveries. Under new president Herb 
Roth, Anelex stopped its 3-year development program 
for disc packs -- they weren't IBM-compatible -- and 
sold a data communications subsidiary. But with 
billings up 15% over last year, when they lost 
$5 million, some people laid off have returned." 
They've turned profits the last two quarters. 

For the future, Anelex is directing sales to the 
end user, plans a high-speed and low-speed (between 
the Teletype and 300-lpm) printer. Roth figures they 
can bring in a slow job for PDP-8/Sigma 2 type 
installations for $6K, versus the $12-20K range of 
present competition. 

Wolf Resea~ch went into the hole $75K last year, 
but president Bill Wolf will see a net of over $lOOK 
for the fiscal year just completed on revenue of over 
$5 million. To get there, the Los Angeles division is 
being cut about 50%, will end up with 30-40 people. 

IBM is planning an international hook-up to give 
corporate headquarters instant international 
management. The long-term project involves permanent 
data links by satellite. The system, to be called 
Respond, will have a center in the U.S. and another 
for Europe, located in the U.K. From its data banks, 
IBM executives will be able to have push button 
control to determine the state of any account or 
development project in its international network of 
sales offices and laboratories. 

One log jam for time-sharers has apparently been 
broken. We hear that AT&T has decided it's 
permissible for terminal users to dial into non-Bell 
multiplexers, which means it won't be necessary to 
have a private line. The phone companies seem to be 
taking each application as a separate case, so far 
have granted the right to two commercial time-sharing 
outfits. Result for the phone companies: less long­
distance calls, more local calls. For the user: 'big 
savings •••• Look for an announcement from the AEC 
that the boys at Livermore have contracted for a new 
parallel processor -- a so-called star configuration, 
we hear, rather than an array processor like the 
Illiac IV •••• Univac'S version of Illiac IV, we're 
told, was one of the interesting talks at Torrey Pines 
(see News Briefs) •••• One user was sold on changing 
from Cobol to PL/I, is now sorecuz he can't switch 
back •••• At Wescon, EAI will announce the 580, a 
lO-volt, 80-amplifier desktop analog with parallel 
digital logic. Price: $10K-55K. . 
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To Keep Pace 'W'ith 

Data Application Technolog.y, 

'W'ork'W'here the Pace is Being Set 

I n the Datadromes of the McDonnell Automation Company, 
computer technology is being applied to a diverse field of 
business, government and industrial problems on an 
around-the-clock basis. With every problem solved, new 
techniques are proved. With every new application found 
feasible, a new realm of applications becomes apparent. 
'On this combination of cross-discipline dat~ service, ad­
vanced computer application development, and nationwide 
facility expansion, the McDonnell Automation Company has 
grown from divisional to company status. 

Our Datadromes are specially prepared McDonnell data 
facilities which now serve more than 700 business, industry 
and government clients throughout the nation and overseas. 
Datadromes are currently operating in St. Louis, Houston, 
Denver, Falls Church,Va., East Orange, N.J., and Columbia, 

, Missouri. And new ones are firmly planned. 

Opportunities for our creative people are growing at a leadership 
. pace. If you are a creative, degree-holding data specialist, you can 
grow with us. 

To join the company where data service applications are a decade 
ahead of the pack, send your resume to Mr. P. L. Papin, Professional 
Employment, MC,Donnell Automation Company, Box 516, St. Louis, 
Missouri 63166. Dept. M- 8 

Consu/ting e Systems Design e 'Programming e Data Processing and Computing 

IIIICDONNELL AUrOIlllArlON COIIIIPANV 
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A DfWS'ON OF MCDONNELL DOUGLAS 

An Equal Opportunity Employer in a Young Expanding Industry 
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WHY 
are programmers 
like "the Shoe­

maker's Children" 

Because they spend SO' much 
thought and energy doing 
the jobs as a programmer 
they never have time to think 
about programming their 
own careers. This is a good 
time to think about it, now 
that there are many attractive 
openings for programmers 
at Univac. Don't be like the 
Shoemaker's children who 
are usually barefoot. Take 
time to program for yourself, 
put yourself in your shoes­
and plan! 

And while you're plan­
ning, include your thoughts 
on helping UNIVAC advance 
the art in such areas as real 
time applications, command 
and control, compiler and 
machine language develop­
ment, discrimination param­
eter determination or re­
search and methods, just to 
highlight a few areas. 

Get your walking shoes 
ready. Then takethat moment 
to think about programming 
your own career. If we can 
help (and we can), write:. 
R. K. Patterson, Personnel 
Manager, Dept. 117 . 

Write today and make an 
appointment with tomorrow 

UNIVAC 
DIVISIDN OF SPERRY RANO CORP. 

FEDERAL SYSTEMS DIVISIDN 

2750 WEST SEVENTH BLVD. 

ST. PAUL, MINNESDTA 55116 

An equal opportunity employer M/F 
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IN SCIENTIFIC 
PROGRAMMING? 

At Lockheed, opportunities in the field of 
scientific computer programming abound. And 
the range of assignments is as interesting as it 
is broad: in the physical sciences, engineering 
dynamics, command and control, simulation 
advanced software, and research programs. That 
is why, to this task, Lockheed brings one of the 
world's largest industrial computer installations. 
Clearly, Lockheed is deeply committed to scien­
tific computerized systems. And clear, too, are 
the unduplicated opportunities that await ex-

. perienced scientific programmers at Lockheed . 
. Please write to Mr. K. .' - iddoo, Pro.fessional 
Placement Manager, Sunnyvale, California. 

o Lockheed is an equal opportunity employer. 
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MISSILES & SPACE COMPANY 
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'For everyone professional on the 
c--E ... I--R staff today, 

vve'll soon have three! 
Th.at's hovv vve spell ~opportunity.' 

The next three years will be the most dynamic period of 
growth inC-E-I-R history ... a history that has already 
brought the company to a position of international leadership 
in problem-solving for business, industry and government. 

C-E-I-R's plans for the future are aggressive and 
ambitious. To support our growth, we are looking for 
like-minded business and scientific programmers, systems 
analysts, operations research specialists and mathematicians 
to join our management sciences staff ... professionals 
who are stimulated by the prospect of developing 

and applying advanced concepts and technologies to 
today's complex operating problems. 

C-E-I-R offers an unmatched environment for achievers. 
Excellent salaries that start and keep pace with personal 
abilities. Exciting advancement potential in a field that 
has only begun to reveal its dimensions. If this is how 
you spell 'opportunity', send us your resume now. 
Write to: R. H. Meyer, Vice President-Personnel, 
C-E-I-R,INC.,5272RiverRoad, ("?;::J c"i'i3l c17='iC)INc 

Washington, D.C. 20016. ~ l..!2J lJs L5U. 

Washington, D.C .• New York. Boston. Los Angeles. San Francisco. Mexico City. London • The Hague 
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booKs 
The Computer and the Library, by N. S. 
M. Cox, J. D. Dews and J. L. Dolby. 
(Univ. of Newcastle-upon-Tyne Library 
Publication No.4, 1966). Archon Books, 
$4 . .50. 

An American gardener was sent to 
England by his wealthy employer to 
find out what made English lawns 
the envy of the world. When asked I 

the venerable English gardener re~ 
plied, "It's very simple. You take the 
best seed, plant it carefully, and then 
water, it thoroughly for 500 years." 
With their feet firmly planted on the 
greensward, the authors cast no eye 
toward the blue sky and shake no 
drop from the Dewey leaves. 

'~his slim monograph, written by 
a computer expert, a librarian, and a 
statistician, admirably sets forth the 
ways a computer can be applied to 
the traditional procedures which li­
brarians have evolved over the years. 
The book .is elementary in the best 
sense: it scratches the surface in the 
right direction. Using familiar terms, 
the major functions of an academic 
library are outlined and possible com­
puter 'applications are described. The 
manual procedures now in use in or­
der routines, in circulation Rles, in 
the preparation and filing~ of cards 
for catalogs, and in serials records, 
are shown to be susceptible to ma­
chine methods. 

The book is replete with comfort­
ing warnings. 

"Few libraries are blessed with 
'extra' funds or staff. The computer, 
to the extent that it is a labour-saving 
device, should, in the long run, help 
with this problem. In the short run 
(say under five years) it won't - it 
will make it worse." 

" ... Most users of computers find 
it difficult at first to grasp the true 

, implications of dealing with a device 
that has absolutely no judgment 
whatsoever." 

, " . . The librarian must, of 
course, be prepared to pay more for 
output, quality than would be the 
case if low quality work were suffi­
cient. In addition, he must convince 
the computing centre that the quality 
of his output is ,at least as important 
as the amount of it. In some comput­
ing installations this will not be easy." 

In some cases, the authors' caution 
leads them to underestimate the rate 
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of development 'in the' data process­
ing field. " ... it would be of con­
siderable advantage if there were 
some machine interface between auto­
mated booksellers and automated li­
braries, so that the information could 
be transferred (ip either direction) in 
machine-readable form. . . . How­
ever, although such an interface be­
tween bookseller and library may be 
a possibility for the future, it is more 
likely that the automated library will 
be dealing with booksellers using 
traditional methods, or at best an in­
compatible' computer system." Al­
ready in operation, of course, is the 
system linking the Los Angeles Public 
Library's' order department and Bakel: 
& Taylor's warehouse in Reno, Neva­
da.To' be fair, however, the authors 
are no't' the first who have been 
astonished to find that science fiction 
has turned into fact. 

The chapter on automating order 
procedures is based on the system 
being developed for the U niv. of 
Newcastle-upon-Tyne Library; it is 
straightforward and instructive. The 
chapter on "Catalogue Maintenance 
and Quality Control" is perhaps the 
best in the book; certainly it is the 
most lucid presentation of the subject 
known to this reviewer. In the final 
chapter, the authors put their money 
on "the printed book catalogue," 
which "will probably not require 
much more cost or' effort than is at 
present directed to the card cata­
logue." There are a number of Ameri­
can librarians who would take that 
bet. . 

As a brief introduction to com­
puters for librarians, this book sets 

,a high standard; would there were a 
companion volume to explain libraries 
to datamateurs. 

~ WM. R. ESHELMAN 

book briefs 
(For further information on the books 
listed below, please write directly to 
the publishing company.) 

Basic Principles of Data Processing, 
James A. Saxon, Wesley W. Steyer. 
Prentice-Hall, Englewood Cliffs, N. J. 
1967. 278 pages. $7.50. 

A systems-oriented introduction, or­
ganized in sections with review ques­
tions, intended for the beginner. 

Computer Dynamics in Public Adminis~ 
tration, B. G. Schumaker. Spartan Books, 
Washington, D.C. 1967. 195 pages. $9. 

Relationship of computers and public 

Don't 
send us 

your 
resume 

until 
you've read 

o·urs. 
It's only fair. 

Before you tell us all about your­
self, we think you have the right to 
know all about us. It's the best way 
to be sure you choose the placement 
organization than can most effectively 
advance your career.. 

And advancing your career is ex­
actly what Drew is trained to do. It'is 
one of the largest EDP placement spe­
cialists in N ewYork. It has been help­
ing professionals like yourself to 
make more of their talents for years. 

The most valuable advantage Drew 
offers you is the people it can help you 
meet. Our placement executives work 
closely with nearly every important 
New York-based company that em­
ploys skilled systems analysts and 
programmers. So, when jobs become 
available, they're usually the first, to 
know. 

But they don't waste your time 
arranging interviews for every job. 
Drew sp'ecialists in every area of EDP 
review the openings first, then match 
the right man to the right job. So that 
both parties are satisfied. 

Asyou can see, Drew is an authority 
on EDP careers in New York. We've 
even written ,a booklet on it-the only 
one of its kind. (If you'd like a copy, 
we'll be happy to send you one.) 

Now that you've read our resume, 
we'd like to read yours. The more we 
know about you, the more we can do 
to help you find the spot you want. 

,r-D-R-E-w--;;::;;;::::~:;I 160 Broadway, N.Y.C. 10038 
I Emplo,_., " ... ", .. , (212) 964-8150 D I Here's my resume. 
I Field of interest: 
I Cml. D Sci. & Engrg. D 
I D Please send free copy of guide to 
I EDP careers in New York. 
I I Name. ______ _ 

I Address, ________ _ 

I City _______ _ 

I. State ... __ Zip, __ _ _______ ~~--------J 
All correspondence in confidence, of course. 
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Commercial and Scientific 
Systems / Company and . 
Departmental expansion has 
created opportunities for 
computer oriented 
SYSTEMS ANALYSTS 
BS in math, business, accounting or economics with at least 2 years systems 
or, programming experience with large scale computers. Develops, designs and 
implements corporate wide business and management systems. 
SCIENTIFIC ANALYSTS 
MS, BS or BA in math, physics or computer science with 1 or more years 
experience to analyze engineering and scientific problems and develop sys­
tems and coml?uter programs required for optimum solutions. 
SYSTEMS ENGINEERS 
MS' or BS in engineering for intermediate or senior level positions. 2-5 years' 
experience with large scale computers. Involves analysis and resolution of 
scientific and engineering problems and knowledge of various math modeling, 
linear programming and probability techniques. 
These are responsible positions which offer an excellent opportunity for con­
tinued advancement and growth with a rapidly expanding and diversifying 
company in the natural gas and petrochemical industry. 
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If you: 

Please forward r.e-, ~ Northern 
sume and salary hIS-
tory in confidence to Natural 
John Anderson, Per- Gas 
sonnel Department C 

ompany 
2223 Dodge Street 

Omaha, Nebraska 68102 
An equal opportunity employer 
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SOFTWARE 
PRO,GRAMMERS 

· .. have outgrown the challenges of applications programming 
· .. possess superior analytical ability 
· .. know at least one computer language each of the assembly, 

algebraic, and list processing variety 
· .. have prior experience with large computer systems 
Hoffmann-La Roche can' offer you a challenging opportunity to 
contribute significantly to the development of software systems 
required for an integrated Management Information System. 
Initial assignments will be the design and implementation of 
file management/retrieval systems and associated non­
procedural languages using a hierarchy of mass random access 
devices. 

Roche is one of the largest and fastest growing pharmaceutical 
companies headquartered in a private park in Northern New 
Jersey. The suburban atmosphere, working conditions and the 
Roche program of benefits are excellent. Salary is commensu­
rate with experience. 

If you qualify and are interested, please send a resume 
including salary desired to: 

Mr. William C. Bell, Associate Employment Manager 
Dept. DB All replies held confidential. 

i~ r.p:b~~~~NC. 
Nutley, New Jersey 07110 
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books 
administration from 'the viewpoint of 
historical evolution, including scientific 
management. 

Use of Computers in Analysis of Experi­
mental Data and the Control of Nuclear 
Facilities. U. S. Atomic Energy Commis­
sion 300 pages. Paperbound, $3. 

Proceedings of a symposium at Ar­
gonne National Laboratory, May 4-6, 
1966. Includes 18 papers and five 
discussion reports. Areas covered are 
on-line analysis and system control; 
pattern recognition and graphics; 
hardware and software problems. 

A Syntax-Oriented Translator, Peter 
Zilahy Ingerman. Academic Press, Inc., 
New York, N.Y. 1967. 132 pages. 
$5.95. 

Description of a syntax-oriented trans­
lator, intended for the writer of com­
pilers, designer of computer languages, 
professional programmers, and as a 
supplementary text for computer sci­
ences students. 

'Computers and Small Manufacturers, 
Alexander M. Blanton, Joseph Traut. 
Computer Research & Publications 
Assoc. New York, N. Y. 1967. 159 
pages. $17.50. 

Survey and analysis of computer oper­
ations in small manufacturing compa­
nies, intended to help management of 
such companies now evaluating future 
use. 

Computer Programming and Computer 
Systems, Anthony Hassitt. Academic 
Press, New York, N. Y. 1967. 374 
pages. $10.75. 

An introduction to computer program.' 
ming, written as an intermediate-level 
text for seniors or first-year gradua.tes 
in computer sciences and· graduate 
students in other fields who will use 
the computer as a research tool. 

Nonlinear Programming, edited by J. 
Abadie. North .Holland Publishing Co., 
Amsterdam; John Wiley & Sons, New 
York, N;Y .. 1967. 316 pages. $13. 

A collection of lectures given at the 
NATO Summer School on Nonlinear 
Programming in Menton, France, in 
1964. Intended as a text for scientists, 
a reference work, or an introduction 
to research in the field. 

DATAMATION 
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This committee 
is developing a new 

programming system 

Ronny Morris, a programmer with IBM Rochester, is currently engaged in developing specifications jO'r a new programming system. 

Thats right. 
Acommittee 
of one. 
If you were a programmer with 
IBM's Systems Development Di­
vision in Rochester, Minnesota, 
you'd be given opportunities to 
work independently, too. 

You'd design and develop a total 
programming package for a new, 
commercially oriented, computer 
system. Programmers participate 
in writing functional and perform-
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ance specifications as they write 
and "de-bug" systems programs. 
And when you wanted to discuss 
your ideas with experts, you'd 
simply walk down the hall and 
chat with other members of Roch­
ester's Development Division. 

Rightnow IBM has openings for 
experienced programmers. If you 
qualify, you'd have the facilities 
of IBM Rochester at your dis­
posal. This engineering complex 
includes a development labora­
tory - where advanced concepts 
are translated into new and im­
proved technologies-and a com­
prehensive technical library. 
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Rochester is a progressive city 
offering unusual cultural, social, 
civic, recreational, medical and 
educational facilities. Rochester, 
home of the famed Mayo Clinic, 
is eighty miles south of Minneapo­
lis-St. Paul. Here you can enjoy 
relaxed living in a city of 50,000 
and reap the benefits of working 
with one of the top companies in 
the nation. 

Find out more about IBM Roch­
ester by sending your resume to­
dayto: Steve J.Aufderheide, Dept. 
U C9-H, IBM, Rochester, Minn., or 
call Steve collect: (507) 286-27°4-

An Equal Opportunity Employer IBM 
® 
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COMPUTER PROGRAMMERS 
AND ENGINEERS 

Investigate the 
Outstanding Career 
Opportunities at 

NIH 
The National Institutes of Health is currently offering 
exceptional career positions for experienced program­
mers and engineers in the field of biomedical research. 
It is a rapidly growing and highly rewarding area with 
many opportunities for significant professional accom­
plishments through advancing the state-of-the-art in com­
puter technology. 

HEURISTICS PROGRAMMERS-To do basic research 
in the heuristic programming approach to artificial in­
telligence. Projects include automatic theorem proving, 
deductive question answering, learning" and multi-pur­
pose programming. Should have applicable experience. 

COMPUTER SYSTEMS ENGINEERS-To analyze, de­
sign and develop digital computer systems. Requires 
BSEE (or equivalent) with 1-5 years of applicable ex­
perience. 

ELECTRONIC ENGINEERS-To analyze and design 
solid state circuits. BSEE (or equivalent) with at least 
3-5 years experience in the field. 

BUSINESS & SCIENTIFIC PROGRAMMERS-To de­
velop new computer applications in the biomedical field. 
Applicants should have strong background in EDP sys­
tems, particularly with large-scale computers. 

REAL TIME PROGRAMMERS-Junior and senior level 
positions open for assignments involving the design and 
implementation of real time software for process control 
class computers. BS in Mathematics, Physics or Engineer­
ing preferred with real-time programming experience. 
Positions are under the Federal Civil Service and offer all 
the benefits of career Federal employment including pe­
riodic reviews, generous vacation and sick leave, and a 
comprehensive medical insurance and retirement pro­
gram. Relocation expenses will be assumed by NIH. 
All openings are at the NIH headquarters in Bethesda, 
Maryland, a suburb of Washington, D. c., where you 
will enjoy a campus-like atmosphere conducive to pro­
fessional achievement. There are also some openings 
available in the Commissioned Corps of the U. S. Public 
Health Service. . 

For further information, please call COLLECT to (301) 
496-6951, or send your resume or Standard Form 57 to 
Mr. Richard D. Striker at Building 12-A, Room 2017. 

Division of Computer Research and Technology 

NATIONAL INSTITUTES OF HEALTH 
Bethesda, Maryland 20014 

An equal opportunity employer, M&F 
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READY FOR A CHANg~ 

If you are knowledgeable in your field and you 
want to utilize your full potential and have reached 
the end of the road in your present position, then 
we can help you change that flat tire. 
We are the leading Personnel and Management 
organization concerned e~c1usively with place­
ment of data processing personnel because we 
are in a unique position to fulfill the requirements 
of employers in data processing. 
All fees are paid by the hiring companies. There 
is no charge to the individual. Contact· us at 
either of our offices. 

~EMPLOYMENT FOR DATA PROCESSORS 
MEMBER OF D.P.M.A. 

140 Barclay Center 
Cherry Hill, N.J. 
609-428-7238 

35 Wisconsin Circle 
Washington, D.C. 
301-657-1677 
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DATA PROCESSING PROFESSIONALS 

HAVE YOU HEARD Of 

CASES 
Let our 360 evaluate your qualifications against all 
orders in CASES (Computerized Applicant Search, 
Evaluation and Selection) for one year. Positions 
are located in all areas of the country. ' 

Send us a resume along with your geographic re­
strictions and salary requirements and CASES will 
search for you. 

If you don't have a resume send us your address 
and we will forward you a simplified INPUT form. 
No cost or obligation. All replies strictly confidential. 

J. J. MC NICHOLS 

FOX·MORRIS ASSOCIATES 
1500 Chestnut Street 

Philadelphia, Pa. 19102 

CIRCLE 3.22 ON READER CARD 
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AVAILABLE AT ONCE 

o datamart 

DISK PACK & KEYPUNCH RENTALS 
Immediate delivery of IBM 360/1130 disk 
packs and 029 keypunches. We handle all 
types of peripheral equipment-ask for in­
formation about our "exchange plan." (212) 
867-5661-Time Brokers, Inc., 380 Lexing­
ton Avenue, N.Y.C. 

/.------'-----------..., 

'UNIVAC 1050-16K C.P.U. with (4) tapes 
original owner - purchased late 1965 -
used sparingly-detailed list of equipment 
furnished on request. Write: A. G. Voelkner, 
THE PYLE-NATIONAL COMPANY, 1334 North 
Kostner Avenue, Chicago, III. 60651 

o 

Address alr'replles to box number advertise· 
ments as followsl 

Box ............. . 

DATAMATION 

F. D. Thompson Publications, Inc. 
35 Mason Street 

2 IBM 407 Accounting Machines 
1 IBM 602A Calculator 
All machines are under IBM main­
tenance contracts and will be avail­
able soon. Phone: (312) 898-4841, 
9~n E. Galena Blvd., Aurora, III. 

OFF-LINE & REBUILT 
024'5-$1,000, 082'5-$1050, 514'5-
$2,000, 026'5-$2500, 077'5-$1500. 
Many other IBM machines. All DP 
Machines Co., 105 Hinricher, Willow 
Springs, III. 

Greenwich, Conn. 06830 
,Classified Adverti~ing 

DISK PACKS WANTED 

U,SED EQUIPMENT 

IBM 1401 Model E5 (12K), all usual special 
features, 1402, 1403 Model 2, (5) 7330 tape 
drive. Also IBM 1410 CPU (80K-1411 Model 
5), and 1415 Console. Lease or sell. The 
Halsey Corporation, 2305 Central Avenue, 
Middletown, Ohio, 45042, phone (513) 424-
1697. 

IBM 1311 or 1316. All DP Machines 
Co., 105 Hinricher, Willow Springs, III. 
(312) 839-5164. 

RENT TELETYPE AND 
COMPUTER PERIPHERAL 

. EQUIPMENT EQUIPMENT WANTED DATAMATION 

Classified Advertising Models 28, 33, and 35 Teletype ASRj 
$75 to $135 per month fully main­
tained. Lease.,Calcomp X-V graphic plot­
ters, paper, tape, and magnetic tape 
readers." TRANSGO, Inc., 235 Mont­
gomery, St, San Francisco. 94104 

IBM unit record equipment needed immediately. 
407, 402, 1401, 083, etc. Complete installations 
for lease with systems assistance. Data Equip­
ment Sales, Inc., 7151 Envoy Court, Dallas, Texas 
75247, Telephone: (214) ME 7-6570. 

The classified section lscopen for the following 
advertising categories: Used equipment; posl· 
tlons wanted; help wanted, educational Instltu· 
tlons; maintenance services; professional cards; 
hobby products; business opportunities and ed· 
ucational courses. Rates are based on' total 
number of insertions used within each contract 
year. Potter M 906 1i-l Magnetic Tape Transport 

and Magnetic Tape System. 906 11-1 Tape 
Transport, 001-16 Indicator Unit, 3323 Drive 
Electronics, ,3321 Tape Transport Control. 
Two 921 A Read - Write Amplifiers. Tape 
Speed 150 ips, 200 Blocks per second. 200, 
556, 800 bpi. Dimensions 76" high, 27" wide, 
35" deep. New condition. Contact INSTRU· 
MENTS AND 'MACHINES, INC., 1200 Grove 
Street, Irvington, N.J. 07111, 201/371-7900. 

OUTSTANDING VALUES IN E D P 
EQUIPMENT 

For further Information please contact: DATA· 
MATION Magazine, Classified Advertising Dept., 
35' Mason St., Greenwich, Conn. 06830, (203) 
661-5400. 

sell ing / purchasing / leasing 
Computer Sales Inc., 128 Woodland Ave. 
Yonkers, N. Y. 10703, (914) 423-0688 • 

To find a better 
position .•• 
use a system. 

The ... 1 I' system. 
The only network of personnel offices specializing 
in systems occupations. , 
Regional offices located in principal U.S. cities' 
offer qompetent job seekers the widest possible 
selection of positions. 
A nearby R-H office programs itself to follow your 
particular requirements. 
All fees are paid by management. 
PROGRAMMERS. SYSTEMS ANALYSTS • MANAGERS 
Send your resume in confidence to your nearest 
R-H office; 

ROBERT HALF PERSONNEL AGENCIES 
World's Largest Financial & EDP Personnel SpeCialists 

..... 
Baltimore: One Charles Center •••••• (301) 837-0313 
Boston: 140 Federal SI. •••••••.••••. (617) 423-6440 
Chicago: 333 N. Michigan Ave .•••••• (312) 782-6930 
Cleveland: 1367 East 6th St •••.•••••• (216) 621-0670 
Dallas: 1170 Hartford Bldg •••••.•••. (214) 742-9171 
Detroit: 1114 Guardian Bldg .••••••.• (313) 961-5430 
Los Angeles: 3600 Wilshire Blvd ..••• (213) 381-7974 
New York: 330 Madison Ave •••••••••• (212) 986-1300 
N,ewark: 570 Broad SI. •.•••.••..•.••. (201) 623·3661 
Philadelphia: 2 Penn Center •••.••.•• (215) 568-4580 
Pittsburgh: 429 Forbes Ave .......... (412) 471·5946 
St. Louis: 1015 Locust St •••••..•.•••. (314) 231·0114 
San Francisco: 111 Pine SI. ••••••••• (415) 434-1900 

... _____ • Stamford, Conn~: One AUantic SI. ••• (203)325-4158 
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. SENIOR 
PROGRAMMERS, 

REAL TIME 
Continuing growth of Honeywell's Commercial 
Division, Chicago Operations, has created two (2) 
immediate openings for Real Time Programmers. 
We are currently in the early developmental stages 
of an impressively new computer control applica­
tion involving total automation of building environ­
mental controls. 

The individuals we seek will have an undergrad­
uate degree in Engineering or Science, plus at 
least three (3) vears real time programming experi­
ence with assembly language. Some Fortran experi­
ence would be helpful. These individuals must be 
able to' accept complete, responsibility for analysis 
and application and carry projects to completion 
with a minimum of supervision. 

The Commercial Division is located in Morton 
Grove, Illinois, a residential suburb ten miles west 
of downtown Chicago. 

• Send resume in confidence or call (collect) John 
• Crilly, (312) 966-5400. 

• Honeywell 
e COMMERCIAL DIVISION e 8330 N. Austin Ave., Morton Grove, Illinois 

An Equal Opportunity Employer 
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are' available 
for graduate 
mathematicians, 
engineers . and 
physicists. 

A variety of openings exist on lIT Research 
Institute's professional staff in such fields as pro­
gnfriiming system development, automatically 
programmed tools (APT), graphical input­
output research and development on software 
and hardware, scientific computer applications, 
operations research, and statistics. Members 
of the professional staff enjoy excellent salary 
and fringe benefits (including tuition-paid study 
for advanced degrees) and the constant chal­
lenge of exciting work. 

llT Research Institute is an independent, con­
tract research organization serving industry and 
government. Its activities encompass nearly 
~ll of the physical and biological sciences and 
their related technologies. 

If you have a strong interest and capability in 
computer science and technology, please commu­
nicate in confidence with Mr. Ronald C. Seipp, 

liT 
Research 
Institute 

10 West 35th Street, Chicago, III. 60616 
An Equal Opportunity Employer MjF 
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WHY NOT 
COINSULTING AS A CAREER? 

We recommend consulting as a career if you have 
a strong interest and ,capability in information sys­
tems and would like to move to the forefront of your 
profession via. consulting. 

As one of the world's foremost general manage­
ment consulting firms, we provide major industrial, 
government, and institutional clients with integrated 

services in the efficient design, installation, and imple­
mentation of information systems. In this environment 
you would have an unparalleled personal opportunity 
to make significant contributions in the rapidiy ex­
panding field of management information systems. 

Positions are open in several Ibcations. If this type 
of professional opportunity interests you, please call 
us collect or forward your resume to: 

Mr. Herbert J. Cooke, (212) OX 7-1900 

BOOZ • ALLEN & . HAMILTON 
245 Park Avenue, New York,' New York 10017 

An Equal Opportunity Employer 
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SYSTEMS ANALYST-PROGRAMMER 

The Emerson Consultants, a managemerit Consulting firm 
established in 1899, seeks System Analyst-Programmers 
able to tackle complex business problems. 

The successful applicant should be proficient in computer 
applications. He must have three years appropriate ex­
perience and, preferably, be in the 25-32 age range. He 
must excel in these abilities: to analyze data processing 
problems, to determine functional requirements, to pre­
pare· documented specifications for computer program­
ming. He must be skilled in communicating with both 
users of business data and computer specialists. 

Applicants will have unusual opportunities to assume 
considerable responsibility. These positions offer out stand· , 
ing rewards in three ways: salary, fringe benefits, and 
the opportunity to use one's initiative, iritelligence, edu­
cation and experience. 

'Please write in whatever detail you consider necessary. 
Please do not phone. Qualified applicants will be invited 
for local interviews. Members of client companies should· 
not apply. , 

The Em~r50n Consultants, Inc., 
Suite 203 

16 California Street 

San Francisco, California 94111 
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Analysts and Programmers 
-all levels,,· 

••. which is apt to lead you a lot further 
and faster than you believe possible. Until 
you consider the kind of growth company General 
Dynamics is ... until you consider that you'll be joining 
the professionals in our expanding Data Systems De­
partment, an organization destined to grow as fast as 
our Management Information System itself ... until 
you consider working in an atmosphere of individual 
project responsibility ... until you consider that the 
syst,em you help us develop will oversee and correlate 
all aspects of all the work of the two major divisions 
constituting our Marine Systems Group. 

Developing this integrated information system with 
modern management science techniques will provide 
assignments in: 
o . Integrating existing ~ngineering,' Production, Pro­
curement, Quality Assurance, and Financial Systems. 
o . Improving means of communicating technical in­
formation both verbal and graphic, utilizing remote 
inquiry devices and real-time responses. 
o Material Control System which addresses itself to 
the proper and prbmpt collection and movement of 
materials. 

o Information systems resulting in anal­
ysis and interpretation of management by 

exception. 
o Configuration management system to effect cohe­
siveness in method and application of documentation 
identification, etc. 

Our Total Systems Plan will assure optimum utiliza­
tion of equipment (a group of 360s, Model 30s, 409, and 
50s), manpower and technical facilities. 

But to get back to management's interest in you. We 
have an active "people development" program that re­
quires each supervisor to develop his own replacement, 
and an unusually broad educational and training pro­
gram for advanced study, both in-plant and at lea~ing 
universities. We have the avenues available-the height 
and speed of attainment is up to you. 

There's a lot more you should know about these 
growth positions, available with our Electric Boat Divi~ 
sion in Groton, Conn., and Quincy Division in Quincy, 
Mass. But we're saving that for your personal interview. 
To arrange it send your resume to Mr. Robert H. Moore, 
General Dynamics, Electric Boat Division, 19GH East­
ern Point Road, Oroton, Connecticut. 

GENERAL DYNAMICS 
Electric Soat Division 

Quincy Division 
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Software Engineers: it's your move! 

JlOXBOBO® 
SpeCialists in 
Process and Energy Control 
An Equal Opportunity Employer 
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And you couldn't make a better move than to help The Foxboro Company build 
state-of-the-art computer-controlled process instrumentation systems. You'll find 
them in nearly every industry - petro-chemical, power, textile, cement,food, ·steel, 
to name the big ones. 

We'll offer enough challenge to your creativity to last a lifetime. What you need is 
professional programming experience in one or more of the following areas: 

What we need is your resume. Send it to: 

John G. Willett 
The Foxboro Company 
Central Recruiting Office 

8D Neponset Avenue 
Foxboro. Massachusetts 02035 
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Batch Control 

Real Time 

Direct Digital Control 

Multi-level Programming 

Time Sharing 

Priority Struct~re ,;. 
Supervisory Control 

Command and Control 

Scientific Programmi.ng 
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GENERAL DYNAMICS 
Electronics Division 

San Diego Operations 

has immediate ollenings for 

Scientific 
Computer 
Prourammers 
Position: Design Specialist 

Senior Research Engineer 
. '.: Research Engineer 

Degree: BS/BA Any Discipline Preferred 
or will accept equivalent 

Experience: Minimum two years 

These programmers will develop 
real time computer programs for 
range instrumentation ships proj­
ects using a UNIVAC 1230 compu­
ter. This will involve diagnostic, 
navigation, radar acquisition, radar 
tracking, data formatting, coordi­
nate conversion, and space craft 
flight dynamics display routines. 

We would also like to hear from you if your 
career interests are in any of the 
following areas: 

ELECTRONICS 
AIRBORNE RADAR 
CW TRACKING EQUIPMENT 
STATION KEEPING EQUIPMENT 
ELECTRO-MECHANICAL DESIGN 
SPACE and MISSILE BEACONS 
and TRANSPONDERS 

We will reply promptly to your resume. Send 
it to Mr. George W. Leesch, Manager, Indus· 
trial Relations, Mail Zone 7·32, 3090 Pacific 
Highway, San Diego, California 92112. 

GENERAL DYNAMIC:S 
Electronics Division 

San Diego Operations 

An equal opportunity employer. 
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people 
• Fred Gruenberger, a member of 
the senior staff at Informatics, Inc., 
will be associate professor of mathe­
matics at San Fernando Valley State 
College, Northridge, Calif., beginning 
September l. 

• Dr. Arthur G. Anderson, former di­
rector of the San Jose research labora­
tory, has been promoted to director 
of research, IBM Corp., Armonk, N.Y. 
He succeeds Dr. Gardiner L. Tucker 
who will become deputy director, de­
fense research and engineering U. S. 
Dept. of Defense, Washington, D.C. 

• Robert M. Gordon has been pro­
moted to head of the computer center, 
Univ. of California at Irvine. Formerly 
~ssistant director, he succeeds Dr. Fred 
M. Tonge, Jr., who will teach full-time 
as a professor of administration, infor­
mation and communication science. 

• Ronald A. Backnick has been elect­
ed president of Standard Statistics Co. 
Inc., a subsidiary of Standard & Poor, 
in New York City. Formerly the vp of 
marketing, he succeeds H. Russell 
Morrison, recently named president of 
Standard & Poor. 

• Earle W. Wallick is now general 
manager, computer division, Electro­
Mechanical Research Inc., Minne­
apolis, Minn. 

• P. A. Coveney, formerly of Univer­
sity Computing Co., has been elected 
president of Computers Inc., a sub­
sidiary of Mathematical Engineering 
Assoc., in Dallas, Tex. 

• Brian W. Pollard has been named 
manager of engineering for RCA EDP, 
Cherry Hill, N.J. He was previously 
manager of product planning. 

• David J. Waks, director of Applied 
Data Research's research computing 
center, has been chosen to head the 
company's new computer control sys­
tems div., in Princeton, N.J. 

• Dr. Franz L. Alt 'has been named 
director, computer applications, Amer­
ican Institute of Physics, New York 
City. ' 

• Theodore Rich of Lincoln Income 
Life Insurance Co., Louisville, Ky., 
has been elected international presi­
dent of the Data Processing Manage­
ment Assn. 

computer 
careers 

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

EUROPEAN and 

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

Contact us if you have some experience 
or interest in any of the following: 

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

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

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

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

o Technical Representatives­
Programming and Systems support 
to Sales 

o Digital or Logical Design 

o Management Sciences 
o Sales and Marketing 
Unique opportunities exist in the 
$9000·25,000 class for Managers & 
Seniors and Men who can accep~ 
management responsibility and pro­
fessional growth 

, SCIENTIFIC & O.R: 
TECHNIQUES 
APPLICATION 

ADAPTIVE SYSTEMS 
DEVELOPMENT 

All expenses are assumed by our client 
companies. 

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

aLBeRT, neLLIssen, Inc. 
Leading Consultants to Management 

m the Data Processing field 

510 MADISON AVENUE. N.Y .. N.Y. 10022 
CIRCLE 330 ON READER CARD 
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NORTH TO THE FUTURE 

ALASKA 
The State of Alaska is seeking qualified Programm'ers 
for implementation of a State Information System. 
COBOL and S/360 experience desirable. 

APPLICATIONS PROGRAMMERS: 
Min. 1 year experience. 

LEAD PROGRAMMER: 
Min. 3 years experience. Supervisory experience 
desired. 

SYSTEMS PROGRAMMER: 
Min. 3 years experience. DOS experience de­
sirable. 

SUBMIT CONFIDENTIAL RESUME 1'0: 
Mr. D. L. O'Leary, Director 
Division of Data Processing 
Pouch C 
Juneau, Alaska 99801 

CIRCLE 334 ON READER CARD 

'NEW 1966 COMPUTER 
SALARY SURVEY 

-a summary of nation-wide computer salary ranges bro'ken 
down by eleven professional classifications and including 

degree of experience and level of management. 

COMPUTER OPPORTUNITIES 
A LOOK AT 1967 

-a comprehensive analysis of current trends in computer 
employment including programming, business and scientific 

systems, operations research, real-time, management 
consulting, computer manufacturers, etc. salaries 

range to $75,000. 

To receive your free copy without obligation please circle. 
the reader inquiry card or, to speed delivery, 

sourceOp w,ited;,ed'y'o, 

, "executive computer specialists" 
In Los Angeles -R. Q. Davis, 3470 Wilshire Blvd., (213) 386-5500 
In Chicago -D. A. Grimes, 100 S. Wacker Drive, (312) 782-0857 
In Detroit -C. N. Walther, 2990 W. Grand Blvd., (313) 871-5210 
In New York -E. G. Golden, 1414 Ave. of Americas, (212) 752-8260 
In San Francisc~-R. E. Clark, 111 Pine St., (415) 434-2410 

CLIENT COMPANIES ASSUME OUR CHARGES 
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The continued growth in our programming staff 
has created an opportunity for a 

PROGRAMMING MANAGER 
The duties of this position are to direct and 
coordinate the efforts of a prpgramming staff. 
This staff is responsible for the development 
of the application, diagnostic and support pro­
grams in a computer centered switching sys­
tem. The duties include the responsibility for 
schedule development, budget awareness and 
control, technical direction of the project and 
personnel evaluation. 
This position requires a Bachelors or Masters 
Degree, preferably in a technical discipline, 
anda minimum of 7 years experience in pro­
gramming as well as exper~ence in supervising 
a programming staff. The candidate must be 
knowledgeable in the use of assembly languages 
in a real-time application and in the techniques 
of on-line program maintenance. 

Call, write-or apply in person 
W. R. Kaplinski 

562-7100, Ext. 712 

AUTOMATIC 
ELECTRIC 
COMPANY 

(A member of GT&E Family of Companies) 

400 N. Wolf Road 
Northlake, Illinois 60164 

An equal opportunity employer 
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SYSTEMATION CONSULTANTS, INC. 
Houston - New York 

PROCESS CONTROL SYSTEMS 
Rapidly growing systems dept. within leading multidivi­
sional co. requires degree in engineering or science with 
minimum of three years experience in computer process 
monitoring/control or real time applications. To assume 
responsibility in the design, development and imple­
mentation of new systems. Programming experience pre­
ferred for this excellent opportunity. Starting salary to 
$16,000 range with locations in SW and SE. 

MANAGEMENT CONSULTANT 
Noted international management consulting firm seeks ag­
gressive, mature, professional with commercial computer 
applications experience. To work in liaison capacity with 
consulting firm's technical staff and client companies in 
developing management information systems and pro­
gramming systems for business applications. Excellent 
professional opportunity with salary open-SW. 

GEOPHYSICAL/SCIENTIFIC SYSTEMS 
Leading major operating co. having doubled earnings in 
the last few years requires degree in geophysics, engi­
neering, or science to assume key responsibility in con­
sulting with geophysicists and programmers to implement 
and maintain efficient 360 tape and disc operating sys­
tems. Software development also involved with starting 
salary to $17,OOO-SW. 

NO FEE 
The above openings are only a small sampling of the 
exceptional hardware and software opportunities within 
the scientific/commercial computing activities and mar­
keting functions of our client companies in various loca­
tions. Your current employer will not be contacted with­
out your permission. Send resume in confidence or re­
quest our resume form. 

1616 West Loop South 
Houston, Texas 77027 NA 2-1370 
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If you're 
a computer specialist, 

New, advanced programs 
plus the largest commercial jet­
liner backlog in aviation history 
provide exceptional career op­
portunities for computer spe­
cialists at The Boeing Com­
pany's Commercial Airplane 
Division in Seattle. 

Boeing has won the design 
competition for America's' 
supersonic transport'. The new 
Boeing 747 and 737 are in detail 
design and flight test stages, re­
spectively. Other jetliner pro­
grams are in various stages of 
accelerated activity. 

Immediate computer open­
ings exist for qualified graduates 
in engineering, the physical 

, . 
• • , 

, , 

I 
I , 
I 
I 
I 
I , 

fill US in. 
I'm interested in a Boeing career; please contact me 
with details. 

Name ____________________________________ __ 

Admess ________________________________ __ 

Phone (incl. area code), _____________ ~ _______ __ 

City ____________ ,State. ________ --L.Zip __ _ 

I'm usually home between __ an~(hours) on __ (days) 

Degree/Field of Interest _______________________ _ 

Mail to: Mr. E. A. Johnson, The Boeing Company, Commercial 
Airplane Division, P. O. Box 707-JEF, Renton, Wash. 98055. 

------------------

CDC 6600 series digital com­
puter programming. 

Computer Methods and 
Standards. Requires personnel 
experienced in large-scale 
digital and peripheral hard­
ware, systems and languages. 

Computer Equipment Analy­
sis. Requires experienced per­
sonnel to specify, evaluate and 
select digital equipment; con­
duct research into advanced 
digital techniques, including 
graphics; and participate in 
long-range computer equip­
ment planning studies. 

sciences, mathematics, production management and business 
administration. Assignments are open in: . 

Analog Computation and 
Flight Simulation. Experience 
required in aerodynamics, 

analog or digital computer applications in flight simulation. 
Systems and Operations Research. Requires an advanced 

degree in mathematics, statistics, engineering or physical sciences 
with a knowledge of systems engineering or operations research. 
A knowledge of computer programming is desired. 

Manufacturing and Business Data Processing Systems. Experi­
ence preferred in systems analysis and digital computer pro­
grammlng for commercial applications. 

Engineering Computing Systems. Training desired in numerical 
analysis, with experience in large-scale IBM 7000, IBM 360 or 

Please fill in and mail the coupon today. A Boeing representa­
tive will contact you. Boeing is an equal opportunity employer. 

BOEING 
COMME.RCIAL AIRPLANE DIVISION 

Other Divisions: Missile & Information Systems • Space. Vertol • Wichita • Also, Boeing Scientific Research Laboratories 
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engineers 
analysiS 
programmers 

IN THESE OUTSTANDING 
NATIONAL POSITIONS 
fROM $7,000 TO $~~,OOO 
• CIRCUIT DESIGN 
• DIGITAL OR LOGIC DESIGN SWITCHING 
• COMMUNICATIONS 
• MANUFACTURING 
• RELIABILITY 
• SOFTWARE DEVELOPMENT 
• SCIENTIFIC PROGRAMMING 
• REAL TIME SYSTEMS 
• BUSINESS SYSTEMS 
• COMMERCIAL PROGRAMMING 
• OPS RESEARCH 

FREE: 
CAREER OPPORTUNITIES BULLETIN 
For a' complete listing of outstanding positions 
for degreed personnel with National Companies 
circle subscriber service card using home address 
only. N'o obligation. 

NATIONAL CHOICE: 
NEW ENGLAND,. NEW YORK 
PHILADELPHIA. WASHINGTON 
MIDWEST. SOUTH. CALIFORNIA 
TEXAS ,. FLORIDA • AND OTHER AREAS 

Free custom service. All expenses paid by client 
companies (fees" interviewing & relocation.) Send 
resume in confidence with present salary and 
geographic preference. 

+'a Salle ASSOciate* 
PROFESSIONAL SEARCH DEPT. 

2136 LOCUST STREET" PHILA., PA. 19103 
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To 
Programmers 

'. interested in Manned Space 
~/ . 

Flights to the Moon and Beyond 
p.rogrammers at Bellcomm, a systems engi­

neering contractor of the National Aeronautics 
and Space Administration, are applying their skills 
to simulation languages and techniques, numerical 
analysis, trajectory analysis, information storage 
anc;l retrieval, problem-oriented languages, time­
shared systems, monitors, assemblers and com­
pilers, display systems and techniques. 

Immediate openings are available in applica­
tions and system programming to work with en­
gineers and scientists in the following areas: 

o Lunar Reconnaissance Trajectories 
o Apollo Communications System Capability 
o Targeting and Trajectories 
o Surveyor Approach and Descent 
o Space Environment Simulation 
o Crew Performance Models 

If you're interested in a rewarding career in 
space, you are invited to send your resume to 
Mr. N. W. Smusyn, Personnel Director, Bellcomm, 
Inc., Room 1516-E, 1100 17th St, N.W., Wash­
ington, D.C. 20036. Bellcomm is an equal oppor­
tunity employer. 

@ Bellcomm, Inc. 
~ A Bell System Company 
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the forum 
The Forum is oHered for readers who want to express their opinion on any asped 
of information processing. Your contributions are invited. 

A 
SIMPLE TEST 

There is one simple test which can be 
applied to derive answers. to questions 
such as that posed in I. A. Macleod's 
letter (June, p. 14). He asked why the 
major . computer rpanufacturers don't 
include dynamic array bounds, in' 
Fortran, which would be helpful in 
problems requiring optimum use of 

. ~ore· storage. This test (which can be 
applied to hundreds of other similar 
suggestions for obvious improvements 
intended to benefit the user) is simply 
IIWould the over-all growth rate of 
reve'nues (or earnings) of the manu­
facturer be helped or hindered by this 
improvement?1I 

Obviously, in this .case, the improve­
ment suggested by Mr. Macleod would 
tend to reduce the core size needed at 
an installation, or to reduce the run­
ning time of some problems, thus re­
ducing the revenues of the manufac­
turer. As long as a strong marketing 
organization, using powerful selling 
techniques, can keep inefficient hard­
ware and software on the customers' 
premises, there is no need for the large 
manufacturer to provide a better 
product. 

For an example of this situation in 
hardware, consider the process of up­
dating a magnetic tape. The number of 
tape drives needed at an installation 
could be cut drastically, and the main 
memory cycles stolen in copying the 
data from one channel to the other 
could be greatly reduced, if a record 
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could be rewritten in the middle of a 
tape, without having to tie up two 

,drives and part of the memory while 
copying all the rest of the tape. (Think 
that over!) 

Many people in the industry are 
unaware that it is even possible to re­
write a single record on a tape. The 
Atlas tapes, DEC tapes, the early Data­
tron tapes, and others, all have this 
feature. What prevents this operation 
in the majority of tape drives now in 
use is a design feature which provides 
that the new gap which follows a re­
written record will usually erase about 
0.111 of the following record. 

It may be claimed that, anyway, it 
is lIunsafell to rewrite single blocks, 
and that one might clobber a tape for 
which no copy exists. This was not a 
serious problem, in my experience 
working with such tapes. Furthermore, 
the present trend toward direct on-line 
updating of removable disc packs will . 
pose exactly the same situation, and 
ways will be found to operate the sys­
tems "safely" in this regard. 

Many more examples could be 
quoted of inefficiencies remaining in 
hardware or software, or indeed of 
actua(. retrogression of capabilities. 
(Didn't several manufacturers reduce 
word lengths from 36 bits'to 32 bits a 
few years ago?) I personally sat 
through a memorable briefing given to 
systems development managers by a 
visiting corporate staff economist, when 
I was working for a large international 

manufacturer of computers, in 1962. 
He pointed out, with charts, correla­
tions, and projections, that our com­
pany's fabulous growth rate was ser­
iously threatened by the continual im­
provements being made in machine 
speeds and power from the first to the 
second generations. These improve­
ments in performance were far out­
pacing all the growth in applications 
and installations which the salesmen's 
productivity could be projected to gen­
erate. Although no one present there 
came right out and verbalized the 
thought, it happens that the develop­
ment and maintenance of inefficient 
software concepts (such as the lack of 
flexibility mentioned -by Mr. Macleod) 
is one of the most effective ways of 
preserving the growth in machine-time 
consumption. This is particularly so if 
the software is provided "free," and 
if the machine architecture is so com­
plicated that no user can afford to 
develop his own software. (How much 
time does your third-generation oper­
ating system. generation process take? 
Why should it take more than a few 
seconds, in modern computers? How 
,often do you have to repeat the sys­
tem-generation process, and why? Who 
pays for this machine time?) 

If we further note that many "inde­
pendent" software houses derive a 
great deal of their business from turn­
ing out software componsnts for the 
big manufacturers, it seems clear that 
no software house which hopes to re­
main successful could wisely dare to 
let it be known that it produces and 
sells efficient versions of software 
(such as a fast Fortran) directly to the 
users. 

A whole issue of this magazine could 
quickly be filled, I'm sure, with reports 
from readers of obvious and glaring 
inefficiencies and limitations in today's 
software, hardware, and documenta­
tion packages, which tend to increase 
the user's rental or purchase costs to 
get a given amount of net work done. 
Evidently the computer industry has 
completely forsaken the original needs 
(and dreams) of providing an effici~nt 
tool for science and business, and has 
now turned into another giant industry, 
like automobiles. There are many 
parallels which could be adduced, but 
the trend seems clear enough. (Why 
must collating sequences change so 
often? Is this a IIplanned obsolescence" 
factor?) 

Perhaps a few other readers could 
be· encouraged to ventilate their views 
on this subject. -D. L. 
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tape 
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IS not 

Some of it costs more than MAC tape 
Of course there are different levels of quality, but we're 
talking about price differences for the highest quality 
level. Specifically, why does one brand of tape cost as 
much as 40% more than the comparable MAC Tape? 

Is the secret in the word "comparable"? No, be­
cause when we say "comparable," we mean exactly 
what we say- that the two perform exactly the same 
way on your machines. 

Is the difference in methods of manufacture? Frankly, 
we doubt it, because we have to use some pretty ex­
pensive methods to achieve perfection. We grind our 
coating material longer than anybody else, for instance. 
And that costs more. We've developed our own tape 
washers-build them in our own plant-to make sure 
the tape that goes on MAC reels is clean - not almost, 
but absolutely. Our testing equipment is the best that 
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money can buy. Nobody uses finer raw materials, be­
cause there aren't any finer. And so on. 

We figured out how much it costs to make tape this 
way, added the costs of selling and a small but fair 
profit, and that's our price. How come it's lower? 

We don't know, and neither do thousands of com­
puter managers who specify MAC Tape. They just ap­
preciate the difference. Just last month, one company 
saved $170,000 by writing our name on an order. You 
don't have to save that much to be a hero, do you? If 
you want details on our painstaking, expensive methods 
of making tape before you switch, we've written a book­
let that'll tell you all you want to know. If you're ready 
to be a hero now, a salesman will call if you'll but give 
the word. Either way, just write MAC Panel Co., Box 
5027, High Point, N. C. Our motto: Heroes made to order. 



Now an instant Core Memory 
••• iust plug in and solder 

, Ferroxcube Platrices 
magnetic 
core mat­

rices spe­
cially 

designed 
for desk­

top business 
machines, instrumentation 
and industrial control equipment. 
Not only are they priced far below 
conventional core memory planes; 
they save you even more money on 
assembly costs. 

Platrices are provided with plug-in 

FERROXCUBE 
CORPORATION 

connection pins for quick and simple 
direct mounting on printed circuit 
boards. You mount a Platrix as you 
would a transistor: push the leads 
through the board and solder. To il­
lustrate, we built this mockup out of 
clear plastic so you can see both the 
pins and the Platrix itself. 

The expensive cut frames of con­
ventional planes are eliminated by a 
simplified yet rigid frame of glass­
epoxy laminate. For high resistance 
to shock and vibration, the cores are 
fixed to a base plate of this material 
by a special lacquer. 

Stacks of up to four Platrices can 
be supplied with series connected 
drive lines terminated at the bottom 
of the stack. Low drive currents allow 
use of simple drive and selection cir­
cuits. Platrices are avai lable in 8 
standard configurations with bit ca­
pacities from 256 to 1,024, but we 
can be persuaded to make other sizes 
if you really need them. 

Platrices. Reliable. Simple. Inex­
pensive. Bulletin 6007 tells all. Write 
for it today. 

Ferroxcube ~M' 

Saugerties, New York Boston Chicago Dallas Los Angeles Minneapolis New York Area Orlando Phoenix Philadelphia 
914-246-2811 617-899-3110 312-261-7880 214-255-0441 213 -78B-2060 612-888-4681 201-964-1844 305-423-7615 602-265-1792 215-927 -6262 
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