


Clean and comfortable 

Our computer tape is clean and 
error-free. We think that our supe­
rior cleaning process makes it cleaner 
than anybody else's, but of course we're 
prejudiced. Point is, to be computer tape at 
all, it has to be clean and free from dropouts. 

when we ship it 

when you store it 

Then, for the only sure protection 
in storage, we pack our tape in a 

unique a II-plastic ca nister. It keeps tape 
clean because it cannot generate contam-

ination and its positive seal prevents outside 
dirt from getting in; comfortable because it pro-

o 

o 

But we don't stop at merely making clean tape; we make sure that 
it gets to you clean and that you can keep it clean. Here's how: 

Our exclusive environmental shipper which we call the Tape-Safe 
keeps dust out and your tape "clean and comfortable." Clean, because 
the polystyrene foam won't shed like cardboard; comfortable, because 
it cushions the tape in transit against shock and damaging fluctu.ations 
of temperature and humidity. Best of all, it's free with your minimum 
order of Ampex tape for IBM and IBM-compatible computers. 

tects against shock and humidity. This canister is even encased in an 0 
airtight poly bag during shipment. From then on, it's up to you. 

FR EE! If you'd like a few suggestions on how to keep tape clean, 
write Tape-Safe, Ampex Corpora­
tion, 401 Broadway, Redwood City, I AM P EX I 
California 94063, for a copy of our . . 

TREN DS Bulletin No. 12, "Care Career opportunities? Write Box D, 
and Storage of Computer Tape." Redwood City, California 94064. 
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SINGLE SOURCE RESPONSIBILITY FOR A 
.COMPLETE MAGNETIC MEMORY SYSTEM! 
Component .integration can be costly and time consuming if a memory 

system is purchased piecemeal. Magne-Head engineers and technicians 

form a team with the proven capability to interface with any digital data 

source at the source input-output ter­

minals .• Write today for free DRUM 

MEMORY SYSTEMS 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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Buy a Sigma 5 . 
real-time computer for 
less than $250,000. . 

DRTRMATICJN 



o Get a Sigma 5 
general purpose computer free. 
Sigma 5 is two of our best computers. 

In the foreground it's a real-time computer. It has all 
the hardware and software features that are important 
to a systems computer. Built-in, not added-on. Very fast 
reaction time; an 850ns memory with multiple ports 
and buses; and up to 224 priority interrupts. A variety 
of System Interface Units make it easy to adapt Sigma 5 
to just about any system, and Sigma 5 uses the same 
basic Sigma 7 software that's been working in the field 
for a year. 

In the background Sigma 5 is a general purpose com­
puter. Use it for batch processing, for data reduction, 
for FORTRAN computation, to run your payroll, keep 
track of your inventory, or do any other computing 
tasks you need done. Sigma 5 will do its general pur­
pose computing whenever it has microseconds to spare. 
It will operate with complete protection for your real­
time memory areas and registers, even if the GP pro­
grams run unchecked. And when it's interrupted, Sigma 
5 will save the registers and its place in the program, 

and switch to real-time in 6 microseconds flat. (It only 
takes one instruction. ) . 

Sigma 5 is completely modular. You can start with 
the basic $118,000 system and "add memory modules 
(up to 131,072 words of 32 bits, in 4 K modules) and 
peripheral units to suit your needs. Sigma 5 uses the 
same powerful peripherals developed for Sigma 7, 
including I/O Processors that operate independently of 
the CPU at rates up to 32 Megabits per second, and 
Rapid Access Data Files that take most of the waiting 
out of accessing data. You can add these units whenever 
you need them, now or in the future. And when you're 
ready for time sharing, all you'll need is a Sigma 7 CPU. 
The software and the peripherals are all compatible. 

If you place your order for a Sigma5 now, you'll get 
it in about 12 months. That's prob- C 
ably not the best delivery time you 5 5 
can get on a computer. 

But it's the delivery time on the 
best computer you can get. Scientific Data Systems, 

Santa Monica, California 
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high throughput at 
loW' cO'st* makes the 

PONY PRINTER 
a natural Dlate 
for tile PDP-8 

The DI/ AN Pony Printer, a high-speed, 
compact integrated computer printing 
system gives you true low-cost perform­
ance ... low initial cost, lowest on-line 
cost, lowest maintenance cost. 
At 1200 lines per minute the Pony 
Printer, meets the printout requirements 
of most small, general purpose com­
puter applications . . . at ~ the cost 
of comparable speed full page printers. 

Call or write for data sheets and speci­
fications on the fully integrated, com­
puter-interfaced Pony Printer. 

the new Oil AN 

PONY PRINTER 
*as low as $9,990. 
interfaced to PDP-8 
and PDP-SIS. 

DATA LOGGING, COMMUNICATIONS a COMPUTER PRINTERS 

SERVING GOVERNMENT. BUSINESS ANO INOUSTRY 

01/ AIV COIVTROlS, IIVC. 
944 OORCHESTER AVENUE. BOSTON MASSACHUSETSS 02125 
PHONE (617) 288 noD TWX 710 333 0174 
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o INPROPRIETIRY SOFTWARE 

o 

... IHEY'RETOPS 
Now Available ..• PDQ, AUTOFLQW, a'nd f::SI.A complete,.arrayof 
proprietary : software' systems from' Applied D~taRese~rch,,: 'Inc. 

PDQ (Program for Descriptive Query), is an Informa-
'tion Retrieval system, designed by 'COMPASS, an 
ADR'sub!?idiary, for use ,with IBM System/360com­
puters, models 30 and ,larger. PDQ .hasbeen de­
signed for use by persons. without computer back-

'grounds; it will. be used fdr information retrieval in 
industry, research facilities, colleges, universities, 
and governmental agencies." 

S6m~ cif PDQ's variedapplicatlons include: retrieval 
of documents describing~ for example, literature, and 
ex'periments for sci~ntists and, engineers; retrieval of 

" outpatient-or' clinical' records; ret rie'va I of chemical 
compounds: , categorizeqaccording to. their prop-

• erties; retrieval o(salesirtformation. categorized' by 
product, ·interest and'geographicar area; retrieval of 

. mailin~Jists f()r.direct!11ailadvertising plus: retrieval 
oLadvertisjn~medi~ information; 'and retrieval of 
securities; :·categorized .. by, type, industry and' growth 
• ~()~~mi~J~ , .: ' '. . ..' .' 

,A(jyqFlOWQY,ADR's 'computer 'DocumentationSys­
t~!11*, isaproprietary,. automat~d flowchart systerrt 
~f1at;.accepts: fORTRAN, .. qqBOl; ',·or· As~embly' lafl~ 
guage:arid produces two dimensionalflowcharts,.':;~. 

, ~ , v 0 '\, ", , " , , , ','" ,~' ,.,~," ' " 

* patent pending 

accurately,co~pfetely, af}d effortlessly . .In use by 
over 120 commercial and government users;~: AUTO· 
FLOW IS' available 'on ,lease basiS, for IBM :Sys.' 
tem/360, 7090, and 1401 Series, '~nd RCA SPECTRA 
70 Series. ' , 

ESI is. ADR's proprietary software prqduct. for engi. 
neering and scientific computation.Ap~v.J:erfut ,ioter'> 
active system~ ESlassists those with r,l0minalexperi­
ence in' direct computer usage to obtain solutions to 
a wide range of engineering, economic, and research 
problems' involving repetitive' calculatipn~ . ES I., is avail· 
'able for Digital Equipment Corporation's. PDp·5, 
PDP-B, PDP·B/S, and lINC-B. . ,.' 

While ADR isa recognized leader in prop'rh~t'lry :S()ft~ 
ware, ~orporate activities range from software deyel­
opment' to managementsciences,applicatiQo pr9-
gramming,and research. ' , , 

Contact, us today . '.' and we'll welpome the chance 
.to :qem<mstrate PDQ, .A.l)TOFlQW, arid;ES(.~t)ey~r~;,; 
"TqPS": in software," • ...,' ..... ' .. ,.,..,... 
If you're 'career minded, and : consid~red~'TOPS" .in 

'.:: your·, fi~ld~ontact. u~ &'.\'~'l!. welce>ij1e: the:c;.~~n~e 
. tC) del1lo!"strate' ,'.\'h}'" you '~h()uld : joi n:: U~. . 

'~' AP P LI E ~ute 2:::::-~nceto~N::::~~~5~ H, 
with offlces in Boston, Mass., Washington, D.C., Los Angeles, Calif., and New York 
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RUlllENGTH TEST RESULTS 
• BRANDB 
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FULL LENGTH PASSES 

pici< your computer tape 

6 

TEST PROCEDURE 
1. Equipment calibrated and 
adjusted, according to equip­
ment manufacturer's specifi­
cations, and cleaned, prior to 
testing each reel of tape. (No 
further cleaning allowed dur­
ing test). 
2. A new unused 2400' length 
of tape wh ich has been certi­
fied at 800 BPI free of perma­
nent errors is used for this 
test. 
3. Write 3000 character (all 
bits) records in the start-stop 
mode at a density of 800 BPI. 
4. Read while writing check­
ing for all errors, in all tracks, 
which fall below the 50% 
dropout level. 
5. Count all errors. No retries 
allowed. Error count includes 
temporary and permanent. 
6. High speed rewind to the 
beginning of tape and repeat 
steps three and four until 50 
passes (120,000 head feet) are 
completed. 

o The only meaningful way to evaluate computer tape performance and relia­
bility is to test it, over a series of full-length passes, under actual operating 
conditions. 
o The above graph reflects a recent performance study in which Computron's 
new TVP2 was compared directly with three leading. "premium" tape brands. 
The curves 'above illustrate typical test results in terms of total errors (bits 
below 50% dropout level) for all tracks, during each of 50 passes. 
o Note'that Brand C showed a rapid error bui Id-upover the first few passes 
then leveled off at a relatively high error rate. Similarly, Brand A showed high 
initial error build-up, which then dropped to a somewhat lower level. Brand B 
had good initial error characteristics, but exhibited rapid error build-up during 
the remainder of the test. 
o Only TVP2 demonstrated a consistently low average error rate throughout 
the test. This is another example of TVP2's Total Value Performance. 
o Consider this the next time you select your computer tape. 

~~. CDMPUTRDN INC 
CROSBY DRIVE, BEDFORD, MASSACHUSETTS 01730 

GENERAL ELECTRICI BASF GROUP 
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22 COMPUTERS IN JAPAN, by .G. B. Levine. A summary of the com­
p.uter market in Japan, covering numbers and types of installations, plus a descrip­
tlan of the emergl11g Japanese computer manufacturing industry. 

25 RECENT DEVELOPMENTS IN tHE EUROPEAN MARKET, by 
W. K. de Bruijn. An account of the continuing development of the computer 
industry abroad as it becomes less scattered and more chauvinistic. 

27 EUROPEAN SOFTWARE MARKET, by Edward K. Yasaki. A look 
at the larger software houses, the markets they serve, and the one that's still 
untouched: for proprietary packages. 

30 SOFTWARE IN FRANC~, by Serge Seletsky. A slowly developing 
business, hindered by a general lack of knowledge and training, but aided by 
the government's interest. 

32 PRODUCTION CONTROL IN THE U.K., by Charles White. As one 
of the steps to help boost Britain's Gross National Product,'the Ministry of Tech­
nology is analyzing present computer-aided production control systems to further 
their application. . 

35 AUSTRALIAN DP: THE '67 SCENE, by Dan Kelly. An abundance 
of users. . 

38 THE APTNESS OF APT, by H. B. Sharman. How suitable are the 
American numerical control techniques for Europe? 

39 THE BCl PROGRAMMING LANGUAGE, by David HEmdry. 
A description of the BCL general-purpose programming language, now in use· 
for· the ICT Atlas computer at the London University Institute of Computer 
Sciences. 

41 ECONOMICS OF TIME-SHARED COMPUTING SYSTEMS-PART 
II, by Walter F. Bauer and Richard H. Hill. This second and concluding 
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considers the methods of pricing now offere by the commercial services. 

50 A CHRISTMAS FlOWCAROl, by Brian Jarman. 
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if you think the story is spectacular 
wait till you see the picture 

As the complexity of CRT displays 
increases, and as the need for user 
manipulation of the picture increases, 
it is more and more the case that the 
central computer cannot provide the 
required on-line processing - or that 
communication lines cannot handle 
the high throughput rates. The 
graphics I/O terminal itself must 
include the necessary display­
processing capabilities. That's why 
every Adage Graphics Terminal has its 

,own Ambilog 200 computer with 
special arrays for high speep 
coordinate transformation. 

Hybrid techniques exclusive with 
Adage provide extraordinary image­
processing power and make possible 
dynamic 3-D displays which move with 
full six degrees of freedom. Objects 
containing over 5000 lines can be 
presented without flicker even with 
frame-to-frame dynamic changes. 
Ar:1d pictures are always brig,ht and 
clear, thanks to scope-driving 
circuitry that's way ahead 
of its time. 

Starting with the AGT /10 at 
$60,000, standard models are 
available with either 2-D or 3-D 
capability, perspective generation, 
three-dimensional windowing, and 
intensity-modulated depth cueing. 
Options include dataphone interface; 
joystick control, analog tablet input, 

hardware character generation, and 
photographic hard-copy output. 
Complete systems software is provided 
with every terminal for local image 
control, for console I/O, and for 
communicating with the central facility. 

Now that you've read the 
story, don't miss the 
picture. A free 16mm 
demonstration film of the ' 
Adage Graphics Terminal 
in action is yours just by 
writing on your company 

letterhead to David Sudkin, Manager of 
Marketing Services, Adage, Inc., 1079 
Commonwealth Avenue, Boston, 
Mass. 02215 

>q~~~Q 
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calendar 
DATE 

Jan. 15-17 

Jan. 22-26 

Jan. 25-26 

Mar. 14-16 

Mar. 18-29 

Mar. 20-22 

April 3-5 

April 8-10 

TITLE 

Use of Dota Mechani­
zation & Computers 
in Clinical Medicine 

Course: Computer 
Oriented Circuit 
Design: Fee: $275 

First Annual Sym­
posium on Interface 
of Computer Science 
and Statistics 

Sixth Annual 
Symposium on 
Biomathematics & 
Computer Science 

lOCATION 

Waldorf Astoria 
New York, N.Y. 

Univ. of Calif. 
los Angeles 

Miramar Hotel 
Santa Monica, 
Calif. 

Shamrock Hilton 
Houston, Texas 

Course: Systematic Univ. of Calif. 
Methods for Computer los Angeles 
Aided Design of 
Computers. Fee: $375 

Symposium on Critical 
Factors in Data Mgt. 
Fee: $75 " 

Numerical Control: 
Tomorrow's Tech. 
Today 

Users'Meeting: 
Small IBM Computers 

As Above 

Philadelphia 
Pa. 

PiCk Congress 
Chicago, III. 

April 16-18" Second National Sym- liT Research Inst. 
posium on law En- Chicago, III. 
forcement Sci. & Tech. 

April 23-25 Fourth Annual Conf. 
on Data Processing 

April 30-
May2 

May 1-3 

May 3-4 

Spring Joint 
Conputer Conf. 

Annual Convention 

Fifth Annual Nat'l. 
Colloquium on 
Info. Retrieval 

December 19~7 

S"heraton-Chicago 
Chicago, III. 

Convention Ctr. 
Atlantic City 

Ft. Worth, Tex. 

Univ. of Pa. 
Philadelphia 
19104" 

SPONSOR/CONTACT 

Dr. E. R. Gabrieli, 
Clinical Info. Ctr., 
SUNY at Buffalo, N.Y. 

UCLA Ext., 
i0851 le Conte Ave., 
los Angeles 90024 

los Angeles ACM, 
P.O. Box 90698, 
los Angeles 90009 

Univ. of Texas, 
Div. of Cont. Educ., 
P.O. Box 20367, 
Houston 77025 

Eng.lPhysical Sci. 
Ext., 6532 Boelter 
Hall, UCLA, los 
Angeles 90024 

As Above 

Numerical Control 
Society, 44 Nassau St., 
Princeton, N.J. 08540 

COMMON/laura 
Austin, Admin. Div., 
General Motors Inst., 
Flint, Mich. 

liT Research Inst., 
10 W. 35 St., 
Chic"ago 60616 

NRECA, 2000 Florida 
Ave., N.W., Wash­
ington, D.C. 20009 

AFIPS 

Assn. for Educational 
Data Systems 

Dr. David lefkowitz, 
Moore School 'Of Elec. 
Eng., Univ. of Pa., 
Philadelphia 

The C-Dek will eliminate this 
and the typed copy 
and the punched-card copy 
of the typed copy 
and the multitude of opportunities 
for error along the way 

With our Computer Data Entry Key~ 
board - or C-Dek~ you can acquire 
data directly from the source, in com­
puter-usable form. And the source-the 
man on the floor-will probably enjoy 
using it (it has all those neat little lights, 
you see). 

1. The C-Oek conforms to existing data 
acquisition systems. The exact number 
of key columns and the keyboard format 
are determined by the paper forms you 
are already using. Thus, your personnel 
can begin using the C-Dek immediately, 
with no prior training required. It is as 
easy as filling out the form-but much 
faster. 

2. Error control features preclude mis­
takes. Selected keys are illuminated, 
aiding visual verification. Corrections 
before recording can be made simply 
by pressing the right k"ey. Fixed data are 
entered automatically. The keyboard is 
electronically locked up if the entered 
information fails to satisfy predeter­
mined block requirements. And a host 
of other features assure that accuracy 
will be better than is humanly possible. 

3. Options enable you to meet anysys­
tern requirements. Card and badge 
reader, mag or paper tape equipment, 
electronic typewriter actuator, multi­
plexer, and many other options fulfill 
the needs for block information entry, 
hard copy, on-line operation, multiple 
stations, and anything else required by 
your particular situation. 

4. Lower costs let you exte'nd source 
data acquisition throughout your opera­
tion. No competing equipment is as 
economical to own and operate and at 
the same time so responsive to your 
needs. 

For complete details, drop us a line. 

lL..:... _________ -----''--'' 3810 

COLORADO INSTRUMENTS, INC. 
One Park Street, Broomfield, Colo. 80020 
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KEYED TO 
MOVE DATA 
FAST ... AND 
AUTOMATICALLY 

It's 5 :00 p.m. in Los Angeles! In the 
branch sales office of a nationwide 

. company, the day's work is done. 
All sales orders and other vital data 
have been recorded on punched 
tape by an operator using a Teletype 
automatic send-receive set. 

As she leaves for home, the operator 
inserts the tape into a Telespeeq 750 
high.,speed tape-to-tape sending set, 
flicks the "ori" switch, then forgets 
about it! 

Later that evening, the home offi~e 
a continent away, in sequence polls 
this and other Telespeed 750's in 
similar, sales offices scattered 

. throughout the country. Thus, the 
day's accumulation of data is trans­
mitted to the home office automati­
cally, unattended, and at low cost. 

For any multibranch operation, espe­
cially where time differences are a 
fador, Telespeed 750 high-speed 
tape-to-~ape data communications 
equipment offers many advantages. 

Operates unattended! Once the 
Telespeed sending set is loaded and 
turned on, it requires no further at­
tention. It is polled automatically by 
the company's data processing cen'­
ter. After polling, the sending set 
shuts off automatically. 

Table model Telespeed 750 sending set 
requires no operator during transmission; 
shuts off automatically. 

machines that make data move 



o 

,. 

o. 

Reduces cost. By confining trans­
mission to night hours, data can be 
sent when communication lines are 
less busy, more economical. 

Even if transmission is done during 
the day, the speed and efficiency of 
Telespeed data communications 
equipment lets you take advantage 
of every minute of line time. 

Because transmission is automatic, 
the operator can devote her entire 
working day to logging of data. 
Thus, she can process all orders and 
other data received at the branch 
for later transmission; no need to 
carryover to the next day, no delay 
in handling important information. 

Teletype equipment is fast. The 
Telespeed 750 machines operate at 
75 characters per second; 750 words 
per minute. The time required to 
transmit a full day's sales orders, or 
other data, can be reduced to a 
matter of minutes. 

Increases accuracy; improves cus­
tomer relations. A major accept­
ance corporation, providing install­
ment loan service for thousands of 
their retail outlets, uses Telespeed 
750 equipment to good advantage. 

Their many branch offices across the 
country average 300 transactions 
daily. Every afternoon, the process­
ing center contacts the branches 
allowing each branch three minutes 
time, including the time required to 
make the connection. Thanks to the 
speed of Telespeed 750's, the trans­
mission of the punched-tape data, 
almost 60 feet daily from each office, 
can be handled in 11/2 to 2 minutes. 

The company's computer is. now 
able to update each account, de­
termine collection action, and pre­
pare notices daily. 

Results: streamlined office proce­
dures; increased accuracy in han­
dling accounts; improved customer 
relations for the retailers! They no 
longer worry about payment re­
minders being sent to customers 
who have already paid. 

TELETYPE 

The Telespeed 750 receiving set collects 
all branch office data recorded on the 
punched tape; all automatically, all unat­
tended. 

CIRCLE 10 ON READER CARD 

Gives you· the jump on competition. 
With competition ever-increasing, 
the company that "services" best is 
the one that gets the most business. 
Telespeed 750's, working with data 
processing equipment in auditing, 
production, inventory control, and 
shipping, give any company a ~om­
petitive edge. 

High-speed tape-to-tape transmis­
sion is but one example of the many 
capabilities of Teletype data com­
munications equipment. Discover 
why Teletype equipment's versatility 
is the low-cost answer to your data 
communications needs. Read our 
new brochure, "H-OW TELETYPE EQUIP· 
MENT MOVES DATA FOR YOUR BUSINESS 
OR INDUSTRY." Foryourcopy contact: 
Teletype Corporation, Dept. 81 M. 
5555 Touhy Ave., Skokie, III. 60076. 
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letters 
a critical appraisal 

Sir: 
Since reading the May issue I have 
scanned your pages in vain for an 
admission that Robert V. Head's arti­
cle, "Management Information Sys­
tems: A Critical Appraisal" was really 
a parody. In an age when a million 
technical articles are published every 
year, we are all too often presented 
with banal "appraisals" of generalized 
concepts like MIS ("artificial intelli­
gence" and "management science" are 
other favorites). Mr. Head's article 
reads like a brilliant parody of the 
worst of these, and prompts me to 
make a critical appraisal of my own. 

It begins, as such articles invari­
ably do, with the statement: "The 
subject of . . . has been much dis­
cussed, and much maligned, by both 
systems professionals and manage­
ment people over the past few years." 
I have omitted the term "MIS" to 
illustrate that virtually any other such 
abstraction may be substituted here 
without loss-the sentence remains 
equally inaccurate and tedious. Mr. 
Head then devotes six long pages to 
an unbelievably boring and thorough 
enunciation of the obvious, backing it 
up with illustrative pictures of shaded 
triangles ("a conceptual framework") 
in case we don't get it. The use of 
pompous phrases ("contemporary da­
ta base concepts, which facilitate the 
retrieval of data elements in response 
to unstructured and non-predeter­
mined management requests . . .") 
and dynamic-sounding words ("chal­
lenge", "drastic", "powerful") masks 
the fact that nothing is actually being 
said. A spurious reasonableness is 
achieved by the liberal application of 
qualifiers like "possibly", "perhaps", 
and "it would appear". Mr. Head, 
whose command of cliche is total, 
winds up with a masterfully trite 
summary ("much has been accom­
plished . . . much remains to be done 
. . . challenges to be faced are many 
... ") which leaves the reader almost 
ready to commit murder out of bore­
dom and irritation. 

This turgid article is a masterpiece 
of its kind, but Mr. Head really 
should acknowledge his satiric intent. 
The subject of parody has been much 
discussed, and much maligned, over 
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the past few years, and although 
much has been accomplished within 
this volatile field, it would appear 
that much remains to be done within 
the unstructured framework of con­
temporary concepts. 
DAVID M. JONES 

Chelmsford, Massachusetts 

sixes and sevens 

Sir: 
The item headed "Australia Estimates 
Computer Population" (Sept., p. 83) 
is more than a little curious. The item 
refers to an "IBM survey" and later to 
a "CDC estimate". The CDC estimate 
of 357 installations was hardly an 
estimate. My mazazine, Data Trend, 
published a list of all computer in­
stallations in Australia at the end of 
1965 and gave the installed figure as 
357. CDC gave this figure and cited 
the source in evidence given before a 
parliamentary enquiry in April 1966. 

The figure of 460 orders and instal­
lations quoted as coming from an 

IBM survey is actually the figure for 
installations only given in IBM's evi­
dence before the same parliamentary 
committee. IBM, however, stated cat­
egorically that the figure was taken 
from federal government departIll:ents 
independent survey. The Federal De­
partment, the Department of Labour 
and Industry included Burroughs 
E2000 machines as computers. 

Further on, the. item states that the 
Australian Federal government had 
changed from a policy of purchasing 
small scientific. computers to large-

scale systems. This is particularly in­
teresting because the first computer 
purchased by the Federal government 
was an IBM 7090 which is hardly a 
small scientific computer. This pur­
chase was followed by orders for 
CDC 3600 and 3200s and Honeywell 
800 and 1800 systems. The first small 
scientific computer purchased by the 
Federal government was an IBM 
1800 in late 1965. 

The next comment I have to make 
is that the "large systems, all owned 
by the commonwealth government, 
reportedly have been successful and 
productive installations" appears to 
have been badly misreported to your 
correspondent. He may have missed, 
for example the widespread daily 
paper publicity given to the chaos at 
Dept. of Defence: one task having 
taken 5~~ years from commencement 
until now and still uncompleted. This 
task is for the control of the Air 
Force's spare parts. With only some 
200 aircraft to look after, with the 
greatest charity one could hardly de­
scribe this installation as successful. 
This installation is also the largest 
computer complex in the country 
with systems installed for Navy, Army 
and Air Force in close proximity. 
Again your correspondent apparently 
doesn't co'nsider a CDC 6400 (Adel­
aide Univ.), IBM 360/50 (Univ. of 
NSW, Australian National Univer­
sity) large-scale computers. 

In the interests of accuracy may I 
now tell you that as at 10/23/1967 
there are 582 digital computers in­
stalled in Australia and 149 undeliv­
ered orders. 
F. X. LINTON-SIMPKINS 

Editor 
Data Trend Magazine 
Sydney, Australia 

dp and the government 

Sir: 
The thoughtful, affirmative expres­
sions (Oct., p. 21) concerning my 
efforts in the field of government 
management of data processing are 
very deeply appreciated. Perhaps the 
most gratifying aspect of our recent 
hearing was that we now have com-
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IT'S TAKEN 
150YEARS 

But Now There's A New 
Way To Convert Energy 

PARAMETRIC 
POWER 
The New Discovery 
byWANLASS 
See What It Means! 

Ferro-
resonant 

Trans- Trans- Para-
former former former™ 

Electrical 
Isolation excellent excellent excellent 
Voltage 
Transformation excellent excellent excellent 
Voltage 
Regulation none good excellent 
Noise 
Rejection none poor excellent 
Bilateral 
Operation yes no yes 

For information: write, wire or call today. 

WANLASS ELECTRIC CO. 
A subsidiary of American Bosch Arma Corporation 
2175 South Grand Avenue, Santa Ana, California 

Phone: (714) 546·8990 
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letters 

petent data processing management 
officials in the Executive Branch to 
whom we can address "solid, tough 
questions." 

But effective management of data 
processing, as important as it may be, 
is not an end in itself. Our primary 
consideration is optimum usage of 
these fantastic techniques to improve 
the efficiency and the responsiveness 
of government generally. 
JACK BROOKS 
Chairman 
Government Activities. Subcommittee 
of the 
Committee on Government Opera­
tions 
Washington, D.C. 

the myth separators 

Sir: 
The article, "Marketing the Com-

'puter," by Lawrence Schwartz and 
George Heilborn (Oct., p. 22) was a 
most informative explanation of the 
marketing aspects of the computer 
industry. 

The authors have effectively sepa­
rated the myths of the industry, as 
propagated by one manufacturer, 
from salient marketing consideration. 
T. G. TERZAKIS 
Mountain View; California 

os for olrt 

Sir: 
The article "Operating Systems for 
OLRT" by Leon Davidson (Oct., p. 
27), comments on executives for 
computers such as 5/360. These 
executive programs are for "dedi­
cated" on-line real-time communica­
tions-oriented systems such as bank­
ing, airline reservation systems, etc. 

A computer with an operating sys­
tem similar to what the author de­
scribed is the Univac 418. In a sys­
tem at the NASA Manned Space Craft 
Center, a 418 with a FASTRAND drum 
and 44K of core memory operates a 
remote terminal communications and 
an inventory control system in on-line 
real-time fashion. 

The FASTRAND drum contains the 
inventory of a tape library with about 
40K tapes, the computer executive, 
utility programs, and the communica­
tions systems program. 
. The 418 can also run assemblies 

while the inventory system and com­
munications programs are running. 
This can be done because the 418 has 
an executive priority routine. The ex­
ecutive routine takes a relatively 
small portion of the 418 memory. 
Programs running in the 418 can also 
be rolled in and out of the computer 
onto the FASTRAND drum as needed. 
As a matter of interest, the tape 
library inventory operates through 
mod 35 ASR Teletypes remote to the 
418. 

The communications system oper­
ates through Univac 1004's as the 
remote terminals, which submit jobs 
to two Univac 1108's connected to 
the 418. The tape library inventory 
system and the communications sys­
tem were developed in-house at NASA­
MSS to run in conjunction with the 
418 real-time executive. 
ROLFE POPE 
San Diego, California 

Mr. Davidson replies: The 418 is a good example 
of a computer designed specifically for on·line 
real.time use (communications switching and 
control). By providing separate hardware loca· 
tions to receive the interrupts from the various 
I/O devices and channels, and by other thought­
ful provisions in hardware to minimize software 
needs, the designers of the 418 were able to use 
an Exec routine which occupies only a small 
portion of the memory (which is small enough to 
begin with, and only 18·bit words at that). 

By contrast, when one tries to put the Option 
4 version of 05/360 into a mod 50, for OlRT 
functions, there is precious little core space left 
over for the application programs in a 256K 
(byte) core. One must expand to 512K to get 
any work done. As I said in my article, 5/360 is 
recommended for OlRT projects which don't 
have to worry about size and costs. Admittedly, 
the 418 is a communications "front end" to the 
1108's, in Mr. Pope's installation, and is not in 
the same size or cost range as a 360/50. How· 

, ever, the functional design of the 418 as a real· 
time computer is better than the catch·all design 
of 5/360, v.:hich simply was not designed to do 
real-time well, and hence suffers from very in· 
efficient software in 05/360. 

• 
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. 
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SYSTEMS SOFTWARE 
Let the facts speak for themselves. Within the last year, we've won 6 out of 10 competitive bids on total 
software architecture. Produced dozens of integrated program packages for manufacturers and users. 
Batch monitors, realtime operating systems with symbolic, on-line debugging, compilers, and meta­
assemblers. All IDC software is modularly constructed, easy to use, readily adapted to changing needs. 
Designed to get more action in time sharing, batch, background-foreground realtime and third-generation 
environments. Ever wonder how IDC delivers so many performance-packed features, with complete doc­
umentation, on time or ahead of schedule and priced so very low? You'll be pleasantly surprised when you 
find out. Just write or call IDC and we'll tell you our secret. IDC, 1621 East Seventh Street, Santa Ana, 
California. Phone: (714) 547-8861. Offices in Boston, San Francisco, London. 

INFORMATION 

DEVELOPMENT 

COMPANY 

SOFTWARE PERSPECTIVES 
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Please don't call EMR's 6130 Computer 
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If you think the ADVANCE 6130 
computer from EMR is just another 
"little" computer, take a closer look. 
You could be fooledObyOthe 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. 

SMALL SCALE 
To the potential buyer of a small­
scale computer, there are a number 
of capable machines which ar.e 
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. With the 
6130 you can add a second proces­
sor easily, with no operational soft­
ware problems. This additional pro­
cessing power is relatively inex­
pensive when compared to installing 
larger systems. 

This built-in capability for growth 
insures that you won't be looking for 
another new system next year and 
have to. face the reO-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 
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. Once the computer is 
installed, and the user can demon­
strate to management what can be 
accomplished, he can build a good 
argument for expansion. The expan­
sion is normally in the way of adding 
more peripheral equipment and ad­
ditional core memory. This is further 
indicative that, with the large-scale 
approach, the user has started out 
with more "computer-power" than 
needed-and is paying for features 
that he cannot use or can do with­
out. 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 i:>e in a position to add an­
other 6130 processor to immedi­
ately 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 6130oalone can successfully 
offer this approach as competitive 

small computers are just not power­
ful enough to handle the general 
purpose requirements. 

ADVANCE 6130 FEATURES 
• 16-bit clata word with parity check 

and memory protect. 

• 750 nanosecond memory cycle 
time as standard. 

• Exceptionally large repertoire of 
more than 100 instructions. 

• Three hardware index registers 
with indirect address. 

• Relocation register with double 
indexing allowed is standard. 

• 128 interrupt priority levels. 

• Hardware mUltiply and divide a 
standard feature. 

• Up to 128 external interrupts. 

• Single instruction interrupt 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,we urge you to contact EM R 
Computer Division immediately. The 
address is: 8001 Bloomington Free­
way, Minneapolis, Minnesota 55420. 
Or call our Manager of Marketing 
collect, 612-888-9581. 

We want to tell you about our not­
so-small 6130. 

. A,11 COMPUTER DIVISION 
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360 SOFTWARE 
LEADS TO THREATS 
IBM 360/67 users, after a brief experience with 
release 1 of TSS, are happy they have it at last, 
think it's a great improvement over early versions, 
but don't feel that's saying much. One problem area 
is remote terminal support. Right now a 5l2K system 
handles 4-8 terminals efficiently, according to 
reports. One user says it must handle 15-20 remotes 
by June '68, or "we'll start looking elsewhere." 
Another is sure that their aim of 30 units on-line to 
a single-cpu 67 will require an additional 256K. 
Other complaints are that Fortran and assembler under 
TSS are not compatible with OS counterparts, and PL/I 
and Cobol are not even offered. Time before crash 
for this release is said to be 1-5 hours, not great, 
but a far cry from the 5 or 6 minutes between 
failures of early test versions. So far, TSS 
happiness is the Fortran compiler. A Share meeting in 
Los Angeles this month should net more data on planned 
improvements for releases 1 and 2, due out next June. 

SOFTWARE HOUSES FORM 
GROUP, ELECT OFFICERs 
Provisional by-laws and an organization have been 
established for a new association of software firms, 
the result of a meeting in Los Angeles Nov. 14. 
Bill Wolf, president of Wolf Research, was named 
president, and Walt Bauer of Informatics first (and 
western) vp. Easternvp is Charlie Adams, w~ believe. 
There will be two classes of membership: companies 
with over $10 million annual gross will pay $3000 
per year and get two votes; co~panies with less than 
that will pay $1500 and get one' vote. 

THE GROWTH PATTERN 
AT COMPUTER SCIENCES 
The growth of 8-year-old Computer Sciences Corp., 
expecting a $50-million gross this year~ has Wall 
Streeters scrambling to get in. CSC executives are 
moving too, but in the opposite direction: out. The 
pressure to retain or accelerate this growth rate has 
caused the departure, while they still have their 
sanity, of such brass as Jack Strong, Bob Dee, and 
Bob Head. Now Wes Niemond and Chris Chrysler have 
left to' form a software firm under Marshall 
Industries called Marshall Information Sciences. 
And ex-CSCer Joe Hootman is rumored to be starting 
a new company. 

One of the few on the input stream is Norm 
Carter, who joins CSC as vp-general manager of a new 
division focussing on the educational market. 
They'll develop educational systems, hold seminars 
and courses, and get into research with sponsoring 
companies. ' 

A slackening of the once-prevalent pressure, we 
hear, is being felt by the group developing the 
Computicket system. Instead of rushing to get an 
operating system on the air, this group reportedly 
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Data Careers in the 
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of McDonnell DATADROMES 
TM 

Computer technology is being applied to diverse 
business, government and industrial problems, on 
an around-the-clock basis, in the Datadromes of the 
McDonnell Automation Company. Here, in the 
"Action Atmosphere" of our data service organiza­
tion, new applications, new techniques and new 
services develop daily. 

On a combination of cross-discipline data service, 
advanced computer application development, and 
nationwide facility expansion, the McDonnell 
Automation Company has grown to a leading position 
in our industry. 

Our specially prepared data facilities, which we 
call Datadromes, have served more than 800 clients 
throughout the nation and overseas. Datadromes 
are currently operating in St. Louis, Houston, 
Denver, Falls Church, Va., and East Orange, N.J. 
And new ones are planned. 

Opportunities for creative people are growing at 
a leadership pace. If you are a creative, degree­
holding data specialist, come and grow with us. Send 
your resume to P. L. Papin, Professional Employment, 
McDonnell Automation Company, Box 516, 
St. Louis, Missouri 63166. 

Consulting • Systems Design • Programming • Data Processing and Computing 

c 

MCDONNEL.L. AUTOMATION COMPANY 
A DIVISION OF ItIfCDONNEL.L. DOUGL.AS 

An Equal Opportunity Employer in a Young Expanding Industry 
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has been sidetracked onto a related, ancillary 
project. "Just spinning wheels," one member 
describes it. This has caused speculation that the 
system is up for sale, maybe explaining Computicket 
Corp.'s move to New York City from Los Angeles. But 
a spokesman explains it as an attempt to counter the 
marketing of competitive ticket reservation systems. 
Computicket, he says, will be on the air next June. 

Meanwhile, CSC pushes lawsuits against recently 
acquired Politz Research and alumnus Dave Ferguson. 

For years business firms have been getting their 
accounts receivable payments from regional banks, 
using them as collection points--the lockbox idea. But 
companies are in a hurry to know which bills are paid 
so that credit can be extended, shipments released. 
To cater to this market is a pilot program sponsored 
by Manufacturers National Ba~, Detroit, the start of 
a national network of bank data gatherers. 

The bank has been joined by banks in 15 cities 
nationwide in getting compatible communications 
devices: stand-alone tape systems (Mohawk 1103 or 
NCR 735, made by Mohawk) and Dataphone 202C. Direct 
dial-up will provide fast tape-to-tape access to data 
for business customers. 

The idea, says MNB, is not to carve out any 
marketing advantage, but to set the course for all 
interested banks in data transmission, standardizing 
on such things as message format and account number. 

Banks in the initial 16 cities will have their 
own gear installed by the end of January. They can 
then offer a compatible, off-line mag tape network to 
any company. The subscriber need only lease the same 
gear (tape system is $225/month, Dataphone about $45/ 
month depending on the state) to enable it to get 
daily reporting over direct dial long-distance phone 
lines. The network is designed so that no switching 
centers or control factors are involved. 

GE says the reorganization at Medinet does not mean 
abandonment of plans for an on-line time-sharing 
service network for hospitals. The dozen hospitals 
participating as experimental users have been assured 
that conversational services will come, but about a 
year late since the economics required a shift from 
the 485 t-s system being developed for the last 20 
months to a non~product-line t-s system in the 600 
series, to be announced as available to other GE 
service bureaus 1st quarter 1968. It means that 
Medinet programming effort can be applied to the 
firm's lucrative t-s services. 

Jordan Baruch, director of Medinet, has gone 
back to BB&N, though he'll remain as a Medinet 
consultant, and a successor has not been named at 
writing. And some t-s programmers are leaving the 
fold. For the immediate future GE has shifted 
Medinet emphasis to applications programming and 
batch and remote batch processing--services mQre 
readily lucrative and easier to program. Observers 
guess that some products developed by the. Baruch 
group will be converted to 600 series use, such as 
a high-level interpretive language and a typewriter 
terminal that interfaces with a carousel-type 
projector and a large-core-stores CRT such as 
Tektronix.recentlyannounced. GE says the 485 
won't be abandoned. 

(Continued on page 119) 
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ARE WE FOR REAL? 

During one of those rare quiet moments at the most recent computer conference, 
we got talking to a friend about conference sites. He hadn't been to Atlantic 
City, which seemed to us to offer an old-fashioned, otherworld movie-set 
atmosphere ... an unlikely backdrop for the gathering of forward-thinking 
technologists. It had seemed to us unreal, and our friend had commented that it 
was for that same reason that he preferred Las Vegas as a convention setting. 
The complete artificiality of that desert gambler's mecca seemed to him 
particularly appropriate as a setting for the discussion of computers. 

Anaheim is something else. 
From our hotel, we could look out on a miniature Matterhorn topped by a 

huge, revolving Christmas star. The symbolism escapes us. The rest of the view 
was equally inspiring: the fake elegance of the Disneyland Hotel, the 
tremendously confusing pastiche of restaurants and motels and their' garish 
signs, the constant haze and/or smog, and . . . crowded off in one corner, what 
was left of an orange grove, hard by the screaming roar of the freeway. 

In the hotel room, preparing to leave for the opening day's activities, we 
heard the TV tell about the return of three prisoners freed by North Viet Nam, 
listened to the statements of four deserters proclaiming disagreement with this 
country's action in Viet Nam. We wondered if Shirley Temple Black would be 
allowed to reJoin her old movie buddy, George Murphy, in Washington, D.C. 
On the way out of the parking lot, we were nearly rammed by a car coming out 
of a blind alley alongside the hotel. 

We had spotted the huge clam-like structure of the Anaheim Convention 
Center from our hotel and headed for it, only to discover that a few thousand cars 
had beat us to it. Parking a half-mile away, we trudged toward the exhibit hall 
across a huge lot devoid of markers. Inside long lines of people waited to 
register. The exhibits were handsome, the aisles wide. The industry's marketeers 
(exhibitionists?) had put their best foot forward, and if there was little new in 
the way of equipment, it was presented with style. . 

. The sessions offered the usual range of good, bad, technical, general, 
meaningful and meaningless. The conference luncheon represented an unusual 
double bill: the "micro-keynote speech" of Sam Alexander, industry pioneer and 
recipient of this year's Harry Goode Award ... and outsider Ray Bradbury, 
science-fiction author, playwright and poet. Alexander told us we "ain't seen 
nothing yet," and Bradbury told us we are esthetically bankrupt. 

Meanwhile, the exhibits and the sessions droned on. 
We wondered if there were not something especially significant about the 

setting of this latest gathering of the technological clan. 
Inside the convention hall, men of above-average intelligence discussed, 

watched and touched the machine. Outside was a wondrous accumulation of 
evidence that man is careless, greedy and stupid. Given the marvelous benefits 
of the machine, what will he do with it? 
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COMPUTERS 
IN JAPAN 
by G. B. LEVINE 

D In 1961 I first visited Japan to discuss semi­
conductor licenses; at that time the total num­
ber of computers operating in Japan was less 
than 100. Today there are more than 3,000 

computers installed there, slightly fewer than in Germany, 
but more than any other country except the U.S. 

the market 
In the twelve months prior to April 1, 1967, a total of 

845 digital computers were installed in Japan. Their value 
was $186 million. 

The Japanese break computer systems into four size cate­
gories-according to the actual price of the specific installa­
tion. Thus, an IBM 1401 system may be classified as large, 
medium or small. 

Category 

large 
medium 
small 
super-small 

A verage System Price 

over $700,000 
$110,000-$700,000 
$28,000-$110,000. 
under $28,000 

Monthly Rental 

($17,500/mo.) . 
($2,750-17,500/mo.) 
($700-2,750/mo.) 
(under $700/mo.) 

Large Size. Last year, the category of large computer 
systems was second in installed value. New installations ac­
countd for $55 million, or 29.6% of the total. The 53 systems 
installed were almost double the year-earlier figure, while 
value was up 64%. 

Large systems usually include: 
IBM: 360-40, 360-50, 1440 
Nippon Electric Co. (NEC): NEAC 2200-500· 
Hitachi: HITAC 4010,5020, 8400, 8500 
Fujitsu: FACOM 230-50 

Medium Size. For a number of years there have been 
more medium-size systems sold than any other category. 
Medium computers accounted for 37.5% of the units, and 
52.5% of the value of all installations in Japan's fiscal 
1966. (Year ending March 31, 1967) 

By the Japanese definition, medium computers include: 
IBM: 360-30 
IBM: 360-20 
NEC: NEAC 2200-200, 300, 400 
HitachI: HITAC 3010, 8200, 8210, 8300 
Fujitsu: F ACOM 230-20, 230-30 

Small Size. The small computers installed last year were 
approximately equal in quantity to the medium-size sys­
tems, but naturally were valued at a much lower 
amount-$21 million or 11% of the total. 

These systems include: 
NEC: NEAC 2200-100 
Hitachi: . HITAC 201, 8100 
Fujitsu: FA COM 230-10 

Super-Small Size. Computers called super~small were 
first reported on for the year ending March, 1962. Last 
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year, sales totalled 167 systems, valued at $3.2 million, or 
17% of total value. 

These include: 
NEC-1200 series 

In each of the last five years, the number of new 
computer installations has increased substantially over the 
preceding year (Table 1). These increases have ranged 
from a 113% jump'in 1964 to 13% in 1966. The fiscal year 
ending March 30; 1967, showed installations up 33% from 
.1966, and predictions are for ininimum annual increases of 
20% in the next several years. 

computer usage 
Rental and Purchase. Approximately 80% of Japanese­

made computers are now acquired on rental. This per­
centage has been increasing steadily since 1960, when 
rental arrangements were first made available, and were 
utilized for 5% of that year's installation value. Cumula­
tively, 67.8% of the value of Japanese-made computers, 
through March 1967, have been rented. 

"Foreign" computers (Table 2) meaning mainly IBM 
units assembled in Japan, have been heavily on a rental basis 
since the first installations in 1958. The rental ratio has 
fluctuated from year to year, between 60% and '90%, with 
the cumulative total at 71.5%. 

Most non-IBM equipment imported into Japan has been 
for direct sale rather than rental. , 

Last year the problem of "returns" of obsolescent 
computers became significant in Japan. One maker is 
estimated to have accepted returns equal to 7% of sales. 

User Industries. Computer usage is widespread in 
Japan, with retail and distributive organizations leading 
with 301 installations. 

Electrical and electronic equipment manufacturers have 

Mr. Levine is president of Men­
tor International and has had 
over 15 years' experience in 
marketing and other aspects 
of international electronics: Be­
fore founding Mentor he was 
director of international oper­
ations at Fairchild Semicon­
ductor and previously electron­
ics program manager, long 
range planning, for Stanford 
Research Institute. He is a grad­
uate of MIT. 
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a total of 222 computers installed, of which 153 are 
Japanese-made. Considering that about 60 different com­
puter models are made in Japan, it can be assumed that a 
large percentage of these installations are for demonstra­
tion, test, or experimentation. 

Banks account for another 197 computers, followed by 
184 in the chemical and oil industries, 160 in various 
service industries, 145 in transport equipment, and 137 at 
universities. The central government is a major user, with 
102 computers, while other government and quasi-govern­
ment organizations have 98, and prefectural or local 
governments another 98. 

Table 1 

NUMBER OF COMPUTERS INSTALLED ANNUALLY IN JAPAN 

Medium Small Super-
Fiscal Year Large $110,000- $28,000- Small 

Ending March 30 >$700,000 $700,000 $110,000 <$28,000 Total 

1958 1 2 3 
1959 2 1 5 8 
1960 2 16 8 26 
1961 5 41 20 66 
1962 8 77 32 2 119 
1963 12 135 49 32 228 
1964 37 157 157 134 485 
1965 23 234 140 165 562 
1966 27 291 142 176 636 
1967 53 317 308 167 845 

Cum. Total 169 1270 863 676 2978 

Table 2 

FOREIGN SHARE OF JAPANESE COMPUTER MARKET 
(INCLUDES IBM, JAPAN) 

Year % of Value % of Total Systems 
Lg. Med. Sm. Tiny Total Lg. Med Sm. Tiny Total 

1958 N N N N N 50 N 33 
1959 100 100 44 N 93 100 100 40 N 62 
1960 100 76 37 N 79 100 69 50 N 65 
1961 100 69 13 N 73 100 68 10 N 53 
1962 100 71 43 N 82 100 68 41 N 61 
1963 88 65 21 N 67 83 53 18 N 39 
1964 94 48 70 N 70 92 38 68 N 41 
1965 75 49 76 N 57 74 50 75 N 43 
1966 51 47 70 48 44 45 66 37 
1967 60 43 39 46 60 42 34 32 
Cum. 72 49 33 55 68 45 31 34 
N-No foreign systems sold 

The over-all average value of computer installations in 
Japan is $240,000, which not surprisingly falls within the 
"medium" size category. There is, however, quite a size 
variation by user group. 

In general, the largest installations have been made in 
public utilities, with an average value per system of 
$410,000. Next highest are computers installed at insur­
ance companies and securities firms, each averaging 
$370,000. 

Slightly smaller installations in banks and government 
organizations average about $340,000. 

At the other end of the spectrum, 50 installations were 
made in non-ferrous metal· companies, at just under 
$100,000 each. 

Another 55 went to precision equipment makers, at an 
average $110,000. These were the most frequent users of 
"small" computers. 

iapanese manufacturers 
Since 1958, seven Japanese companies have begun 

serious attempts to establish positions in digital computers. 
Matsushita has since dropped out. Of the remaining six, 
Hitachi, Nippon Electric Company, and Fujitsu are the 
leaders, with Toshiba, Oki, and Mitsubishi following. 

Hitachi. Hitachi has the largest market share of the 
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Japanese makers, estimated at 16% (of value) in the most 
recent fiscal year. Hitachi has achieved its position 
primarily through sale of medium and large computers, 
although the recently introduced HITAC 8100 and 8201 
are expected to compete in the small-computer market. 

Hitachi signed a 10-year technical assistance agreement 
with RCA in 1961, and based its early computers, HITAC 

3010 and 4010, on RCA designs. Like other Japanese 
firms, Hitachi prefers to emphasize joint research rather 
than use of purely foreign technology. Thus the HITAC 

8000 series, though based on Spectra 70, includes Japanese 
develoment work. Japan's first large computer, Hitac 5020 
was also largely a Hitachi product. 

Mr. K. Takita, general manager of Hitachi's Computer 
Division, told me, "It seems to me that the progress of 
today's electronic technique owes much to the pioneer 
spirit and vitality of the American people, and I always 
claim that we Japanese, too, should follow American 

enthusiasm in this field . . . As far as Hitachi, Ltd. is 
concerned, when it was founded about 60 years ago, the 
first president of this company-Namihei Odaira-placed 
technical research and development before anything else, 
adopting the slogan, 'Electric Equipment Created by the 
Japanese People's Own Head and Hands' ... we will 
make all possible efforts to continue progress along with 
the spirit of our founder, namely 'establishment of our 
own technology' . . . In the coming years, I hope that 
Hitachi will be able to win the world's high "appreciation 
of our computer system through exports." 

Nippon Electric Co. NEC is just behind Hitachi, and 
its sales last fiscal year of $38 million were 15% of the 
value of the Japanese computer market. NEC is the leader 
in the number of computers installed, due to its concentra­
tion on small and "super-small" units, including the 1200 
series, for which over 800 orders have been received. 
Plans for larger computers are intended to give NEC full­
line capability. 

NEC made a 10-year technical assistance agreement 
with Honeywell in 1962, but has since devoted considera­
ble effort to its own development work. 

NEC has been expanding its computer capabilities 
. rapidly, and now has over 5,000 employees in manufac­

ture, sales, service, development, planning, data process­
ing, and component production. 

As a result of its leading position in communications, it 
has a strong position in data transmission as well. 

My contacts with NEC have always impressed me. Its 
president, Mr. K. Kobayashi, has guided the company to a 
position of technological leadership and consistent profits.' 
Dr. asawa, managing director, is an example of the 
outstanding engineering capability to be found in many 
Japanese executives of electronics companies. 

Fuji Tsushinki Co. Fujitsu is third in volume of sales, 
and holds about 10% of the Japanese market. The 
company is particularly proud of having achieved this 
position without benefit of foreign technical assistance, 
except for certain peripheral equipment technology ob­
tained from Control Data. 

An area of particular strength is in numerical control for 
machine tools, in which Fujitsu is the Japanese leader. 

Partly as a result of its independence from foreigIl 
technology, Fujitsu receives certain assists from the Japan-
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ese government, such as having its FACOM computers 
selected for display at the New York World's Fair and the 
Montreal EXPO. 

Mr. Hanzo Omi, executive director of Fujitsu, is already 
well known to the U.S. as a fellow, and first Japanese 
director, of the IEEE. In a recent Tokyo conversation he 
described the Fujitsu computer philosophy: "The' main 
reason for which we initiated development of computers 
was the prospect that the technique could be useful for 
the fundamental technologies of electronic switching 
equipment. 

"We have self-developed and commercialized electronic 
computers and input-output devices. 

"As to the export of electronic computers, Fujitsu 
occupies a very advantageous position since our F ACOM 

computers are free from any restriction resulting from 
technical license agreements with foreign .companies." 

Fujitsu claims it is the only Japanese company to have 
exported its computers, and lists Bulgaria, U.S.S.R., the 
Philippines, and the Republic of Korea as recipients .. 
Magnetic tape units have also been sent to the U.K. 

An example of the hot competition for key personnel in 
the computer industry was the recent "recruitment" of Mr. 
Ando of IBM Asia Corp. as president of Fujitsu F ACOM 

Company. Movement of engineers and executives from 
company to company had been almost unknown in Japan, 
where recruiting is generally confined to the university 
graduating class. 

At· the Kawasaki factory of Fujitsu, I am always 
surprised at the scope of products in development or 
assembly. Like the other Japanese computer makers, 
Fujitsu wants to make all of its own computers, peripheral 
equipment, and components. As an example, Fujitsu, or 
its affiiliated companies, makes computers from super­
small to large size, as well as magnetic tape equipment, 
line printers, paper tape punches and readers, core 
memories, semiconductors, and related products. To an 
American, the sales volumes on individual products seem 
to be too low to be. economical, but pride and the desire 
for independence seem to prevail. 

To§hiba, Oki, and Mitsubishi. The other three Japanese 
computer makers, though lagging Hitachi, NEC and 
Fujitsu in market share, are also of interest. 

The Toshiba and Mitsubishi groups are in process of 
being merged, under the guidance of General Electric, 
with which each has a strong relationship. The merger is 
unusual since it will unite two of the rival Japanese 
Zaibatsu: Mitsui (of which Toshiba is an associate com­
pany) and Mitsubishi. 

The Oki Electric Company is affiliated with the Univac 
Division of Sperry Rand in a joint venture called Oki­
Univac, which last year increased its sales at a faster rate 
than NEC or Hitachi. Since Oki has 51% of the joint 
venture, official Japanese statistics recently were amended 
to count Oki-Univac sales as domestic rather than foreign. 

other organizations 
There are three Japanese organizations which have a 

strong role to play in the computer industry and market. 
. JEIDA. The Japan Electronic Industry Development 

Association (JEIDA) was established in 1958 by Japanese 
electronics manufacturers. Work in electronic computers is 
the most important phase of its activities, and includes 
operation of computer centers, research and development, 
public relations, and standardization. Mr. T. Saito, execu­
tive director, told me, in 1965, of his confidence in the 
ability of Japanese industry to develop world-competitive 
computers, given enough time. He noted a shortage of 
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software (and trained personnel) as a potentially limiting 
factor. JEIDA now says ". . . the joint efforts of the 
Japanese government and industry in research and devel­
opment will sustain the continual development of the 
computer ... which is still regarded as the symbol of the 
advancing electronics industry of Japan." 

JEee. Another organization, Nippon Denshi Keisanki or 
Japan Electronic Computer Co. (JECC), was formed to 
lease the products of the Japanese computer manufac­
turers. The makers are responsible for marketing and 
service, but JECC serves as a government-assisted finance 
company. My visits to JECC reveal a dedicated group of 
men intent on helping Japanese makers to compete 
against "foreign" computer companies. To the Japanes~, 

any company not 51% owned by Japanese is foreign, no 
matter where it manufactures, or whether it is a joint 
venture or not. 

MIT!. The Ministry of International Trade and Industry 
( MITI ) is by now well known as the agency most 
concerned with protecting the industrial structure of 
Japan against foreign encroachment. With respect to 
computers, two key decisions have been made by MIT!: 

In reviewing the potential effects of capital liberaliza­
tion, MIT! has drawn the following conclusions on the 
computer industry: 

In Japan, sales are expected to increase by at least 20% 
per year for the next five years and the industry will be 
dominated by large manufacturers. The Japanese com­
puter makers are rated internationally competitive in raw 
material costs. They are slightly behind foreign firms in 
over-all capability, technology level, and manufacturing 
cost, and very far behind in scale or production and 
dependence on foreign raw materials. 

The official Japanese evaluation is that foreign capital 
penetration would have an enormous effect on the local 
industry with the net result being almost complete take­
over. 

As a result, new foreign investments in computer 
manufacture in Japan, even as a minority partner in a 
joint venture, are basically prohibited. 

I believe there are both legitimate justifications and 
reasonable challenges to the Japanese position on foreign 
computer investment. The Japanese have a unique and 
successful social, cultural, and industrial system, which is 
vulnerable to foreign invasion. Certainly it is "fair" for 
them to protect this environment. 

On the other hand, many of the measures they have 
taken are not fair in the sense that these measures have 
not been similarly applied against Japanese computer 
makers by other countries. 

To the Japanese electronics manufacturers, I suggest 
that the present restrictive measures (not only on com­
puters, but also on most significant segments of electron­
ics) will unify and intensify a long-lasting resentment 
among electronics industries in other countries which could 
some day adversely affect Japanese exports. 

To non-Japanese computer makers and governments, I 
urge careful consideration of the ~omposite industry­
government position in Japan, described only brieRy in 
this article, before determining either tactics or strategy 
towards Japan. • 
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with mergers emerging 

IN THE EUROPEAN MARKET 
by W. K. de BRUUN 

D 
According to the report "Computers in Europe 

. 1966," published hi October of, that year by 
the Netherlands Information Processing Re­

. search .Center, the estimated number of comput-
ers installed at the end of .the years 1966 and 1967. was 
approximately 6,000 and 7,200, respectively, for the EEC, 
and 8,500 and 11,400 for the whole of Western Europe. 

Fig. 1 shows the estirriated development up to 1975, 
as it was published in this report. From 1965, there 
is now a new line drawn to show how actual installations 
differed from the original estimates. Since this difference is 
substantial (due to the remarkably fast growth of the 
numbers of computers installed in the last two years), it is 
reasonable to question the possible accuracy of 'the 1975 
forecast. In addition to the fact that the report does 
suggest" that this forecast is conservative, there is one other 
factor to consider before judging the accuracy of this 
estimate: The number of computers installed is not dis­
tributed evenly over a period of months and years; they go 
in waves. These waves correspond roughly to the introduc-

Fig. 1 
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tion of new generations of computers. A study of the 
increase in computer installations over the past 10 years 
shows that these waves were highest about 1957/58, 
1961/62, 1966/67, which are almost exactly the years 
when IBM's 650, 1400 and 360 series were installed in 
mass. This is true because IBM accounts for nearly 60-70% 
of the computers installed in the various European countries 
with the exception of Great Britain. It may, therefore, be 

Table 1 Computers Installed 
1965 1966 1967 

European Economic Community 
340 520 Belgium/Luxemburg 235 

France 1250 1850 2600 
Germany 1800 2700 3800 
Italy 850 1200 1700 
Netherlcinds 260 400 600 

4395 6490 9220 

Great Britain 1400 2150 2850 
Denmark 130 155 190 
Finland 70 110 150 
Norway 85 120 150 
Sweden 280 400 600 
Switzerland 300 430 610 
Austria 125 170 220 
Spain 100 175 230 
Others 75 100 140 

6960 10300 14360 

expected that th~ number of computer installations will be 
lower in the periods before and after these peak years. 
Table 1 shows the number of computers installed at the 
end of each year; Table 2 includes those on order. It is 
necessary to state that the figures for 1967 are estimates. 
To compare progress in the different countries, the report 
used a ratio of the number of computers per million of the 
working population (exclusive of the agricultural and fish= 
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computer mar~et (J 966). 
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ery workers).l If this ratio is calculated for the figures 
given in Table 2, and based on the population data (from 
1965) the following data are obtained. 

Table 2 Computers Installed and on Order 
J965 J966 J967 

European Economic Community 
Belgium/Luxemburg 350 540 625 
Fral1ce 1850 2700 3300 
Germany 2800 4000 4700 
Italy 1200 1800 2000 
Netherlands 405 640 725 

6605 9680 11350 

Great Britain 2050 2950 3500 
Denmark 190 210 250 
Finland 110 160 180 
Norway 125 160 180 
Sweden 410 650 720 
Switzerland 400 660 730 
Austria 175 240 260 
Spain 175 250 280 
Others 105 150 180 

10345 15510 17630 

The ratios show a marked difference from country to 
country. The reason that Switzerland especially shows such 
a high figure is most probably because of the enormous 
labor shortage in that country. The percentages of foreign­
ers in the total working class of a' country was. 30% for 
Switzerland, France 8%, Belgium 6%, Germany 5%, and 
Netherlands 1.5%. These percentages give some insight 
into the shortage of labor in these countries. 

Another reason for the differences between the figures in 
Table 3, is the degree in which a country is industrialized. 
However neither labor nor the degree of industrialization 

Table 3 Computers per MiIlion of the Working Population 
(Exclusive of Agricultural and Fishery Workers) 

J965 J966 J967 
European Economic Community 

Belgium/Luxemburg 
France 
Germany 
Italy 
Netherlands 

Great Britain· 
Denmark 
Norway 
Sweden 
Switzerland 
Austria 
Spain 

103 
124 
127 
82 

106 
88 

106 
114 
132 
182 
67 
27 

159 
181 
181 
123 
168 
126 
116 
145 
210 
300 

92 
38 

184 
221 
213 
137 
191 
150 
140 
163 
232 
332 
100 
43 

can explain all these differences, especially when it is 
considered that Great Britain shows a relatively low ratio 
compared to countries like France and Germany. This was 
once explained by stating that the average· computer 
installation in Britain was larger than those in the other 
countries. Though the division in Table 2 shows a tendency 
in this direction, this is not a large enough factor to confinn 

. such an opinion. 
A division of computers installed and on order according 

to large, medium and small machines gives averages of 4% 
large, 33% medium and 63% small. If the three biggest 
European countries in this respect are compared to these 
percentages, the results are as follows 

Table 4 
Big Medium Small 

Western Europe 4% 33% 63% 
Great Britain 6% . 37% 57% 
Germany 3% 34% 63% 
France 5% 28% 67% 

Conclusions based on these percentages should be cau­
tious, however, because much depends on which machines 
are considered to belong to which category. There is, 

lBased on real population data of the years concerned. 
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however, a suggestion that users in Great Britain install 
somewhat bigger computers than is the case on the 
continent. 

Another possible division of computers is by generation. 
Here the following percentages (again careful judgment is 
necessary) may be calculated (Table 5) . 

Table 5 Generation 
First Second Third 

Western Europe 7% 60% 33% 
Great Britain 11% 58% 31% 
Germany 5% 64% 31% 
France 5% 57% 38% 

These percentages suggest that on the continent there is a 
tendency to replace a computer more quickly than in 
Great Britain. Again, in the case of both these tables, it 
should be taken into account that much depends 

Fig. 2 Proportional Distribution of Computers in 1965 Over 
the Various Groups of Users 

Inner circle = E. E. C. (4.102 computers) 

Outer circle =. other European countries (3.194 computers) 

Numbers in circles represent percents of total 
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Fig. 3 Proportional Distribution of Computers in Industry 1965 
Inner circle = E. E. c. (1556 computers) 

Outer circle = other European countries (1235 computers) 
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on definition and personal viewpoints. Those who are 
interested in making their own comparisons of this type 
based on their own opinion and definitions, could do so by 
using the European Computer Census2• The results will 
certainly differ since machines are included in that pub­
lication which are not taken into account in the calcula­
tions in this article. Examples are Bull/GE G 55, Friden 
6010, ICT 558, NCR 390/449/500. 

The development of computer manufacturing in Europe is 
still that of continuing mergers. Notable was the recent 
merger between English Electric-Leo-Marconi and Elliott 
Automation ih England. Less notable (because the com­
panies concerned are smaller and in general less well­
known outside their own country) but more numerous, are 
the mergers taking place in France. Apart from the normal 
reasons· for merging, such as the necessity to stay competi­
tive in a very difficult market, there is a need for research 
money. It js impossible for small companies to keep things 
going while money is tied up by renting equIpment to 
customers. The curious fact has emerged that a growing 
turnover of rented machines results in losses for the manu­
facturer. 

An important stimu'lus to the European manufacturers 

2Diebold ADP Newsletter, April 17, 1967 

has emerged. This is the fact that in the major European 
computer-producing countries, government has awakened 
to the importance of keeping such an industry alive and 
healthy. As a result of this, Great Britain, France, and to a 
somewhat less extent Germany, have all taken measures in 
this direction. Countries are pumping large amounts of 
money into their national computer industries. But to do 
so, effectively, it is better to have a few big industries than 
many small ones; hence, government pressure on the small 
companies to join forces. 

There is an ever-growing number of new computer users 
from the smaller business firms. Many of these formerly 
used punched card equipment, but there is also a 
substantial number that did not do so. The groups that are 
now joining the ranks of computer users are local govern­
ment organizations (mostly municipalities), agricultural 
organizations (such as cooperative buying and selling 
organizations), auction marts, newspapers and printers for 
typesetting purposes, and organizations with many mem­
bers such as automobile associations and trade unions. A 
new group will certainly be formed by the hospitals which 
have so far kept aloof, but seem to be showing more 
interest. Figs. 2 and 3 (both taken from the report to the 
Netherlands Information Processing Research Center) show 
how the distribution of computers over the various users 
group was at the end of 1965. There is no indication that 
at the present significant changes in this distribution have 
taken place. • 

peddlers & programmers EUROPEAN 
SOFTWARE MARKET 
by EDWARD K. Y ASAKI 

D 
The software market in Europe today has more 
potential than profit. In England and on' the 
Continent, there's neither a huge military ma­
chine nor an affluent government that's willing to 

spend its money on the development of advanced com­
puterized systems. There's no space program that can 
generate millions of dollars of contracts for programming 
services and computing time. And the few mainframe 
manufacturers who might contract out for compilers are, 
through mergers, becoming fewer in number each year. 

These factors, the presence of which is taken for 
granted in the U. S., have contributed to the continuing 
growth of the software business in the States. To in­
vestors, it is a glamor industry. In England and Europe, it 
is not a glamor industry-not a twinkle in the eye of 
ihvestors. 

Even on the business dp front, the customers with 
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money just aren't there in adequate numbers to support 
many large software houses. "We're a smaller nation and 
poorer, but it's also the innate conservatism," explains 
Michael Jackson of John Hoskyns & Co. Ltd., London. 
The idea of having to pay for software that the, manufac­
turer traditionally has supplied, except among large cor­
porations, just hasn't caught on. (The same can be said 
for users in the States.) Users in England, Jackson adds, 
don't think in terms of any long-term savings to be derived 
by buying custom software. "You must sell a 5-pound note 
'for 4 pounds 10." 

Europeans are aware of what's going on in the States, 
of advances being made in the software world, but they're 
not willing to spend for what they need, says Arthur 
Speckhard, president of Computer Sciences International 
in Brussels. 

Despite this bleak outlook, the London Times recently 
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told the European computer industry to brace itself for a 
"second invasion from America" -this tiIl}e by software 
firms. 

americans abroad 
But so far no American firm has made it big in England 

or Europe. CEIR probably made the earliest and most 
valiant effort, opening an office in London. But CEIR Ltd. 
is now wholly owned by British Petroleum. In London, 
also, Information Development Co. of Santa Ana, Calif., 
has a wholly-owned subSidiary, IDC Ltd., which was 
opened earlier this year. With a 15-man staff, the firm is 
working about equally for users and manufacturers, per­
forming the usual technical and managemEmt consulting 
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Di 
activities, and writing applications programs, compilers 
and systems software. 

Most talked about of the American finns is Computer 
Sciences International, which recently opened an office in 
London but which is headquartered in Brussels. One of 
the worst-kept secrets is that CSI is writing the software 
for an upcoming series of computers by the huge Philips 
firm in Holland. Indeed, Philips owns 25% of SCI; the 
rest is held by Computer Sciences Corp. The Belgium­
based firm, also less than a year old, has over 40 people on 
its payroll, of whom' almost 30 are t(')chnical types-and 
half of them are Europeans. 

In the Hague, Netherlands, Auerbach Corp. has a two­
year-old office now headed by Georges Picot, the former 
head of Univac in France. A Fnmchman by birth and an' 
America!! by nationality, Picot heads a 15-man group 
consisting of some eight technical people-engineers, 
mathematicians and programmers. Although their main 
source of income is from large industrial firms, for whom 
they perform hardware evaluation, system design and 
application programming, the group also gets into product 
planning and market analysis. 

With a longer history on the Continent is Informatics. 
They've been in Holland since September of '64, got their 
first contract in November of that year." Working for 
manufacturers-a message switching system for Univac at 
Zurich, systems programming for Philips, compilers for 
Electrologica (now owned by Philips) and for the 
Swedish firm Snab-Informatics currently is doing be­
tween $175K to $200K of business annually, But now the 
staff that once numbered 12 is down to three. "There's a 
disadvantage to an American firm selling a servic~ in 
Europe that's not faced by a firm selling a product," says 
Informatics vp Dick Hill. Even in the States," products are 
easier to sell than services, qut this disadvantage is 
"accentuated to marketers in Europe, Hill says. 

One way around this for a software firm, of course, is to 
get into the marketing of software packages. And In­
formatics, currently marketing its Mark IV file manage­
ment system, sees much potential for it in Europe. 
Computer Sciences, too, has proprietary packages-the 
Exodus I and II for program conversion to the ubiquitous 
360. But CSI's Speckhard also sees a market for large 
systems-not just a payroll, package but a system to 
handle the entire personnel area of a corporation, not just 
production control but something to cover the movement 
of all material that comes in and goes out the door. 
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Application packages, Speckhard says, would be more 
easily marketed if they were in the manufacturing end, 
where differences are fewer between countries, rather than 
in the financial area. 

"Psychologically, the idea of selling packages at a fixed 
price is better than selling bodies to do the same job," 
Speckhard adds. 

Informatic's Hill supports this. The cost to a European 
firm for one American programmer supplied by a U.S. 
house runs between $40K to $45K per year, he says. ~ 

How does this cost compare with the going rate on the 
open market? In Paris, programmers get between $3,000 
and $6,000, and an analyst might get upwards of $8,500. 
In England, it's not much different. " , 

The cost factor aside j there's an additional problem that 
U.S. firms find with their Stateside program~ers. They 
do'n't make' an effort to lea1p the local language, says 
Auerbach's Picot, who has three American programmers 
on his staff. The Germans and French don't want propo­
sals written in English, Picot adds, explaining that it's ~ot 
only a question of nationalism. A: proposal might be read 
by several people in a company, and not all can read 
English. With som~thing like a technical proposal, a client 
naturally feels he should understand every phrase and 
word. 

hiring & training 
The cost of transportating bodies back and forth across 

the Atlantic is but one of many to be considered. The 
employment contract, a common instrument on the Conti­
nent, is another. This document stipulates the compensa­
tion to the employee, wh~re he is to work, and anywhere 
from a two- to" four-month notice before it can be 
terminated by the employer or employee. This means that 
a firm wo~ld have to count on that period (one more) 
before the new man will be able to report for work. 
Contracts vary in different countries, based on common 
practice and local labor laws, but by the' time a man has 
put in 15 years for a firm, it would take a year's notice to 
fire him. The story is told of a manufacturing company 

that wanted to close down one of its plants, but because 
of the employment contracts the cost in salaries exceeded 
the loss that could be expected from continued operation; 
that plant reportedly remains open today. 

Unlike their counterparts in the U.S., European soft­
ware firms-no· doubt by necessity-perform m'ore train­
ing. Many of the larger houses take people with no 
experience and run them through two weeks to a month of 
classroom work, followed by on,-the-job training under 
heavy supervision. Some will even take university grads 
with a programming course or two under their belts, 
unlearn them, and send them through the course. Almost 
always 'the training is for in-house use, but John Hoskyns 

"" &" Co. is preparing to run courses for outsiders, as is being 
done in the U.S. 

The idea of changing jobs, of course, is still not 
"generally accepted in Europe. But because of U:S. influ­
ence'7"'and, perhaps even more, the influence of the 

*While there are American programmers in Europe, the practic~ among 
U.S. firms is to rotate them back to the States after 12·18 months. This is 
supposedly necessary to keep them up-to-date with latest advances. 
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computing industry-the practice is becoming more com­
mon. Also changing is the long-held preference of Euro­
peans . to work for a university or a large, well-known 
company. To both have been attached a certain prestige 
unattainable elsewhere. But among programmers, at least, 
the software houses are gaining in popularity as the places 
to get better salaries and wider varieties of work, if not 
high status. 

The added incentive in the· States, the stock option, is 
something not available in Europe. The laws governing 
this sort of activity are different, and, besides, many of the 
firms are privately held. Profit-sharing and higher-paying 
managerial posts are given to motivate employees, but 
seldom does one get any greater "piece of the action." 

In France, for example, the requirements to become a 
public corporation are so stringent that it's not even 
considered. As a result, the three largest programming 
organizations, other than those of computer manufac­
turers, are privately held-two by banks and one by a 
holding company. The largest of these, the Societe d'Eco­
nomie et de Mathematique Appliquees (SEMA), is a 
1500-man organization doing some $20 million a year in 
business. Somewhat comparable with Planning Research 
Corp., SEMA is engaged in everything from marketing, 
urban and economic studies to contract programming and 
the operation of a CDC 6600-equipped service bureau. Its 
Informatics Div. has 325 people, of whom only 70 are 
programmers. This division also includes the operation of 
the service bureau. Highly scientific in its orientation, 
SEMA works heavily with FORTRAN and, for simulation 
problems, its own MIC-MAC compiler. But it's also 
anxious to get into the commercial dp field. ''I'm sure that 
we will use COBOL more and more," says Robert Lattes, 
head of the Informatics Div. According to Lattes, about 
half the companys' revenue is from its programming effort, 
much of this for users of the service bureau. 

More closely resembling the classic software house is 
CAP Paris, which, with its sister firm CAP London, is held 
by Geneva-based CAP Europe. Between the two offices, 
there are some 400 people pulling in over 2 million 
annually. For sheer programming, says CAP Paris's head 
Jacques Lescault, contradicting Lattes, this is more than 
SEMA. 

Unlike the London office, CAP Paris is engaged in 
body shopping-a 'significant part of the business, accord- . 
ing to Lescault. Of -its 250 programmers, more than 50 are 
working at other sites. The firm is engaged only in 
programming-50% of the jobs in applications programs­
and derives only about a quarter of its income from 
manufacturers. 

The London half of this sister act, under Alex d' Aga­
peyeff, wa~ started in May of '62, six mont~s later than its 
Parisian affiliate. A loan of $2,100, which started the firm, 
was repaid during the first year; at the end of its fifth year 
CAP had 75 people and an annual volume of $700K. Now 
in its sixth year, the firm has experienced a doubling of 
manpower and sales during the last two fiscal years. Their 
work, performed for both users and mainframe makers, 
has included systems software, compilers, and applications 
programs. 

But to hear d'Agapeyeff tell it, the big immediate 
market is in providing what he calls "middleware" -man­
ufacturer-supplied software that's been made to work 
properly and also tailored to the needs of the user. CAP 
does much of this work, as well as applications programs, 
for service bureaus, and therefore sees no future in 
opening its own bureau. 

A crosstown rival that engages in both programming 
and service bureau activities is Systems Programming Ltd. 
Known locally as a body shop operation, SPL has indeed 
used body shopping to become what managing director 
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Ken Barnes calls the "largest independent commercial 
computer consultant in the U.K." Formed by Barnes and 
two others-all in their 20's at the time-in January of 
'64, SPL now has some 120 people, anticipate a gross this 
year of almost $750K. Almost half of this comes from its 
overseas offices, located in Stockholm, Geneva and Copen­
hagen. All of these facilities were started with contracts 
that required SPL to supply warm bodies; using these 
people as the nucleus, other contracts were solicited and 
an office established. There are 18 people in Stockhqlm, 
eight in Geneva, fewer in Copenhagen. In the mill are 
offices in Edinburgh, Scotland, and in Melbourne, Austra­
lia. SPL even has two of its 360 programmers working in 
New York with an affiliate, Republic Systems. They can 
absorb the travel and accommodations costs. and still 
supply men at a lower rat~ than U.S. firms, says Barnes. 

SPL, Barnes' admits, lacks the funds to market proprie­
tary software and therefore hasn't examined the market. 
But according to Michael Jackson of neighboring Hoskyns 
& Co., a software house, to get a payoff from constructing 
good software, should use that software in a service 
bureau-or sell it. The market for proprietary packages, 
therefore, appears to be an excellent entree for an outsider 
to get into Europe. (According to SPL's Barnes, the only 
wayan American company can get in will be to buyout 
an existing firm, allow it to be run by local people, but 
inject experience from the U.S.) 

Although this market is considerably smaller than in the 
U.S., it continues to spawn small groups and support 
handsomely some large firms. As Michael Jackson says, the 
price of software is going down and the price of man­
power is going up. "This proves we're in the right 
business." • 

©DATAMATION 

/I And now our computer is busy researdling on its vast 
potential, its staggering implications and why the hell 
it doesn't work/' 
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SOFTWARE 
IN FRANCE 
by SERGE SELETSKY 

D 
1967 has been a crucial year for the French 
data processing industry: it was the first year 
of existence for the government's Plan Calcul, 
established in order to give France a national 

and independent computer industry. (As a French minis­
ter, A. Peyrefitte, said, "We do not want to be out of this 
domain, but. that does not mean we are forbidding the 
others to be in.") 

In October 1966, R. Galley was nominated Delegue Ge­
neral a l'Informatique, a position which allows him to 
supervise the coordination and centralization of the vari­
ous French dp activities. In order to stimulate the efforts of 
private enterprise, the government prodded the merger of 
the electronics companies into a single company; as a 
result, CAE and SEA became the CIl (Compagnie Interna­
tionale pour l'Informatique) . 

In April of this year, an agreement was signed between 
the government and the CIl to establish the framework 
for the technical and financial program for the coming 
years. At this time, the P Series of computers was 
launched: PO, PI, P2 and P3, with their military counter­
parts. These are small- to medium-scale computers with 
multi-programming and time-sharing features. First deliv­
eries are planned for 1970. 

The governmental and private money invested for the 
next five years in CIl is approximately $200 million. The 
government has assured research and development con­
tracts amounting to $80 million; half of this has to be 
refunded by the CIl. 

The lack of a national integrated-circuit industry is 
already a' problem in this supposedly American-indepen­
dent enterprise; however, recent mergers between CGE, 
Philips and Radiotechnique, and between Thomson-Hous­
ton and CSF might allow these new groups to compete 
with American companies implanted in France like Fair­
child and Motorola. 

At the same time, in order to develop a peripheral 
equipment industry, the SPERAC Gompany was created 
(Compagnie des Compteurs and Thomson-Houston). 

The latest development in the Plan was the official 
settlement on August 29 of the Institute de Recherche 
d'Informatique et d' Automatique (IRIA). The institute has 
to promote long-term research in all fields of information 
sciences, to secure the education of qualified personnel, 
and to establish the objectives of the national efforts. 

In 1967, nearly $20 million was devoted to plan Calcul 
by the government; in 1968, it will be about $29 
million. 

ge-bull 
The actions taken by, the government were not the only 

possible ones. For instance, it is somehow peculiar to see 
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a developing industry 

Bull, once the biggest and most capable French computer 
company, standing outside the national effort. This is due 
to the fact that Plan Calcul's decision was taken too late. 
In 1963, due to Bull's financial difficulties, the government 
was compelled to accept the offers of General Electric. 
Hopes were that American management, money and tech­
nical know-how would settle things. On the contrary, the 
situation is getting worse. Besides the failure of the GE 
600, disaffection with the GE 400 and the American 
decision to stop production of such machines as the M40 
or the Gamma 140, which were good ones, discouraged 
many people. 

Bull had 14,000 employees in 1963; they now have 
8,000: many of those who left were technically well 
qualified. The commercial network, which greatly aided 
Bull, is falling apart: finding no compatibility between Bull 
and GE computers, users ar~ switching to another manu­
facturer, mainly IBM. 

Another alternative for the government would have 
been, in spite of all the difficulties, to set up a European 
corporation. This would have been the solution to many 
financial, commercial and technical problems. There have 
been many contacts with the English and the Germans, but 
nothing important has arisen from these discussions. 

The French. are also very interested in the Eastern 
European market. Although less successful than the English 
in this endeavor, they are attempting to develop an 
intellectual collaboration. 

If we look over the approximately 2,000 installed 
computers, we find some important computing centers. 
Some of those are dedicated to scientific applications (for 

Mr. Se/etsky is an engineer in 
the systems department of 
Centre d' Analyse et de Pro­
grammation in Paris, and is re­
sponsible for the development 
of software ona message 
switching project. He has a 
Licence de Physique from Inge­
nieur de l'Ecole Superieure 
d'Electricite, and an MS in com­
puter sciences from CalTech. 
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instance, there are several CDC 6000 series used in 
domains like electric power, oil companies, aeronautics, 
atomic energy or weather forecasting); the others belong 
to the classical set of banks, insurance companies and big 
industrial companies. 

There are a few large scale real-time systems like the Air­
France reservation one or multi-telminal installations for 
bank and insurance companies. Process control is develop­
ing quite rapidly, and there have been some nice realiza­
tions. Still, there are .many things to be done within 
smaller companies and governmental agencies. For exam­
ple, there is a lack of very sophisticated or experimental 
systems. For instance, there is no real t-s or valuable 
information retrieval system. 

As far as software is concerned, most users are bound to 
the manufacturer's package. People able to get into 
operating systems and to adapt them to a specific 
environment are found in important computing ce.!l.ters or 
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in software companies. However, they are few; most of 
them are trained in the field and some by an academic 
institution. 

Most people just fight with the intricacies of the existing 
OS. For instance, among IBM customers, DOS is the most 
popular. The European tendency of over-using a!)sembler 
languages instead of compiler languages is part of a more 
general tendency which tries to derive the most capability 
from a given computer. This tendency is fading with the 
third-generation equipment. For instance, IBM, which has 
the biggest share of the market (75%), points out that for 
its 360 series, COBOL is the most widely used language, 
followed by FORTRAN; there are a few PL/I users. 95% of 
the whole 360/20's run with RPG. Many second-generation 
users wrote their Autocode programs into COBOL, thus 
preparing emulation for third:'generation systems. 

Problem-oriented languages like SIMSCRIPT and COMIT 

are practically unknown, and besides some military appli­
cations there is little use of real-time languages. 

ALGOL is still considered as a powerful language, but is 
practically unknown and unused outside the universities. 

It is worth noting that part of the software of U.S. 
companies like CDC and IBM is made in France (emulator 
and teleprocessing techniques for instance) . 

As anywhere else there is a dramatic lack of specialists. 
The French educational system is at the present not ready 
to face the problem. Data processing is still considered a 
minor subject by many people; it is not a "noble" one such 
as pure math. Being more a technique than a science, the 
universities refuse to approach many of its practical 
aspects. 

There are, however three universities (Paris, Toulouse, 
Grenoble) which have gained some experience in language 
theory and compilation (especially ALGOL). There have 
been some attempts in designing original systems inside 
universities. But the lack of scientific interest, the difficult 
intrusion of students in such practical projects, the small­
scale collaboration with industry and the spare credits, did 
not permit the realization of sophisticated systems. 

As far as business is concerned, the problem is especially 
crucial because there is practically no training institution 
available. Much hopes are placed upon !RIA, which should 
prepare highly qualified personnel. Presently, nearly all 
systems programmers are trained in the field; those who 
have worked in the U.S. are highly prized. 

The French have the tendency to prefer things which 
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are conceptually and intellectually perfect. This tendency 
which puts math on a high level is, in most cases, not well 
adapted to data processing. A computer' has to work, and 
does not need to be the emanation of any Turing machine. 

There are many economic reasons of course: the smaller 
scale of French companies and their financial capacity; the 
lower salaries, which do not make computers always 
profitable; the small amount of government contracts. The 
poor state of communication networks prevents telepro­
cessing techniques from real expansion. 

Despite the small number of national computer manu­
facturers and of government contracts, software business 
is in a good position. The number of significant software 
companies may be estimated at less than ten. About half of 
them make a $1 million volume and two get over $2 
million. Some of them work for all Europe; they have 
good experience in. system programming; .they have writ­
ten compilers and have realized the software of real-time 
systems (process control, military projects, message 
switching). Most of these companies were created in the 
early 60's. They employ up to 300 people. Besides the 
"pure" software companies like CAP, others have related 
activities in such different fields as service bureaus and 
education. SEMA, which is the largest management consult­
ing firm in France, wishes to act in France like CSC in the 
U.S. with a service bureau (CDC 6600), a software 
department and other information services. 

There are many reasons for the present situation in 
France. First of all, there is a general lack of knowledge 
about the computer industry, especially in governmental 
administration. It is one of the Plan Calcul's objectives to 
promote information processing within business adminis-
trations. . 

What' problems there are concerning data processing in 
France are similar (and often worse) all over Western 
Europe. Aside from England, which succeeds in keeping a 
certain independence, every Western European country is 
subordinated to U.S. data processing. This subordination is 
concretely outlined because the great majority of installed 
computers are American (outside England), and also 
because a man in the field is compelled to "think" 
American: the terminology, programming languages and 
technical literature all come from the United States. 

What is even more alarming, is that not only do the 
Europeans not make the tool, but they use it on a small 
scale, and within a limited number of applications. 
Quoting Diebold ~, there was, in mid-1966, one computer 
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for 9,600 non-agricultural persons in France; one for 2,000 
in the United States. Trying to implement more sophisti­
cated systems (not only knowing that they exist) will lead 
people to gain a better knowledge of data processing 
techniques. 

However, it would be too early to make any conclusions 
about the future of data processing in France. The recent 
governmental awareness of the importance of data pro­
cessing could be a good start for significant development. 
It will be only in a couple of years that the beneficial 
technical, educational and economical effects of the Plan 
Calcul will be realized. • 

*Diebold European Computer Census, ADP Newsletter, April 17, 1967. 
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PRODUCTION 
CONTROL 
IN THE U.K. 
by CHARLES WHITE 

r'-~, -,] The National Computing Centre in the United !' ,', ", Kingdom is the chosen instrument of the Minis-
try of Technology to keep Britain abreast of _ 

L':_~," advanced developments in computer technology. 
The urgency of the NCC's task is related to govern­
ment policy in two ways. On the broad economic plane 
there must be a pursuit of every means to improve the 
real expansion of the Gross National Product and to 
make the best use of available resources. Within the 
confines of government housekeeping the management of 
technology is an agonising matter. As soon as one set of 
escalating project costs has been justified, another exces­
sive profit by government contractors is uncovered. The 
Mintech men are therefore edging toward cost method 
stipulations in contracts, which are meant to ensure that 
what is said to be a cost is not going to result in the 
Ministry subsidising the inefficiencies of individual firms. 

,Computer-aided production control techniques are seen to 
be the only way out. If general agreement in industry can 
be brought about on computer-based control strategies, 
then a stipulation about "adequate cost control methods" 
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can be made to carry a de facto, if not a de jure, 
meaning. 

Shortly after it was set up, therefore, the NCC set off to 
talk to manufacturers with practical experience of comput­
er-aided production schemes. The basic object of the 
exercise was to brew up project plans inside the NCC for 
the most relevant research and development areas. Af) fall­
out from these information exchanges the NCC has 
published a fascinating report which surveys experience to 
date in the U.K. 

approach to industry 
As a start, the Nec circularised 217 companies asking 

them if they would like to cooperate and 91 companies 
offered assistance. These'were boiled down to 40 firms who 
were either visited, questionnaired or both. The split of 
computer hardware is nearly typical of the U.K., in that 
IBM held 17 firms and ICT 16. The staff details of 23 of 
the computer departments were obtained and, excluding 
data preparation staff, none 'of these ran into three figures. 
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The Steel Company of Wales topped the bill with 86. 
Half of the equipment used had no backing random 
storage. Of the second-time-around installations, 12 still 
had no use for random access, and one company stated it 
was considering changing to serial file processing in a disc 
system now being designed. The trend in the use of 
programming languages has definitely been to the use of 
COBOL. All of the experienced users of COBOL definitely 
intended to continue with it and were abandoning low 
level languages. 

All of the installations visited by the NCC had well­
loaded machines. About half were operating in excess of 
one shift and four were operating three full shifts. One 
company had been operating for nearly two years, load­
ed up to three shifts for seven days per week, and had still 
m'anaged to expand their systems. Each time they needed 
some more capacity they refined one of their existing 
systems to make it run faster! 

Production control work often represented a substantial 
proportion of machine time. Examples which can be 
quoted are operating 75, 125 and 90 hours per week, of 
which 55, 70 and 20 hours respectively are on production 
control. 

One of the companies visited produced a table, (below) 
showing how the production timing had improved even 
while the company was ,growing rapidly. . 

special techniques 
During the survey, information was provided by a 

PERIOD METHOD PROCESSING 
FREQUENCY 

Pre Manual 3 months 
1959 Requirement 

Breakdown 

1959 Service 3 months 
Bureau 

1961 Punched Card 1 month 
Installation 
Net Requirements 

1964 1440 Computer 1 week 
Production Plan 
Buying Guide 

number of companies on techniques they had used which 
were rather unusual. 

Company A manufactures capital plant which is custom 
made, very few end products are identical. As a result of 
this, full design and manufacturing information is often 

not available until part of the job is already built. This 
makes it difficult to obtain an accurate forecast of forward 
load on any particular load centre. To alleviate this 
situation, they define classes of product, characterised by 
a similar utilisation of resources in each class and each 
class being represented by a standard machine design. 
When an order is received, the appropriate corresponding 
standard machine is identified and the standard details are 
entered into the computer system as a provisional load to 

December 1967. 

aid forward planning. As finalised sections of the design 
are received from the design office, instructions are 
entered into' the computer system to delete the appropri­
ate portion of the standard design and substitute the firm 
design for the order. 

In company B a large, and varying, proportion of the 
work is subcontracted. To allow the most efficient alloca­
tion of subcontract work and the best loading of their own 

production facilities, they have devised an automatic 
system for compensating for load fluctuations. Every 
component used in the company is allocated a code 
number which represents the ease of obtaining the compo­
nents outside the organisation. The extreme values of 
these' code numbers represent products which must always 
be purchased outside, normally proprietary items, and 
those which must always be made inside. When the 
extreme limit code numbers have been dealt with during 

AGE WHEN TURNOVER 
PUBLISHED 

6 weeks 40% 

2 weeks 40% - 60% 

2 weeks 60% - 90% 

1 V2 days 90% - 100% 

computer processing, work continues to be loaded until 
the capacity limit is reached-when off-loading of further 
requirements takes place. The coding system ensures that 
those items most easily dealt with outside the company 
are the first to be off-loaded. 

Company C operates a computer system giving order 
processing, stock control and production scheduling for 
four different factories, only one of which is in the U.K. A 
24-hour turnaround is given on order processing with 
documents being flown in, processed, and the results 
flown out again. 

Company D, which now has its own computer, was 
operating a service bureau sysem which every month 
c.arried out the demand breakdown, netting against stock 
and preparation of a schedule for the next six monthly 
periods. Running on an IBM 1401, this system was 
costing £ 140 for about 10,000 transactions per month. It is 
now offered for sale to anybody who would like to use it. 

In Company E, order details are eritered into the 
computer using a series of standard forms. From this data 
the selling price of each order is computed from basic 
costs and a production schedule is produced. The manu­
facturing process has been mechanised and instructions to 
the machine operatives for each job are givetl. in the form 
of setting instructions for the machine controls. Shipping 
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lists are also produced and a printed layout for the site 
erector showing the physical positioning for each item as 
it is off-loaded from the lorry. 

analysis of bene'fits 
The few companies able to quantify benefits are 

grouped as follows: 

GENERAL BENEFITS 
Staff savings 
Stock reductions 
Work-in-progress reductions 
Improved deliveries 
Increased output 
Better control 
No benefit 
Don't know 

NO.OF COMPANIES 
8 
8 
5 
4 
6 
8 
4 
6 

Generally it was felt that the introduction of computer­
aided production control had so much modified the 
organisation that "before and after" comparisons were 
difficult to make. It was very difficult to be certain that 
some changes would not have happened if the computer 
had not been introduced. In many cases, the companies 
were operating in a manner which just could not have 
been conceived with a manual control system, so that 
comparisons were meaningless. In the few cases where no 
benefits had appeared, it was clear that they had failed to 
provide the correct environment for the installation. They 
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could all see benefits which were going to come when 
they had straightened out their present troubles. 

As would be expected, in medium and large companies 
the staff savings were substantial. In all cases, it was 
expressed as an avoidance of further recruitment; in many 
cases, this would have been virtually impossible anyway, 
and all of the companies considered it to be a bonus, not 
the prime reason for the installation of the system. It is, of 
course, an easily definable benefit clearly tied to the 
computer and is therefore commonly used in justification 
exercises. Savings ranging from 50 to 200 people were 
quoted and in one case 600 additional staff would have 
been necessary to carry out the work now being done. 
Even if all the refinements of management information 
had been removed, 250 extra people would have been 
needed to keep the system turning over. In one medium­
size company an annual figure of £35,000 had been 
accredited to the computer for staff savings. 

Improvements in stock control have appeared repeated­
ly, generally finished goods and raw materials being 
quoted. Many companies were hesitant in quoting actual 
values, partiCularly where the reductions had been "dra­
matic" Cto quote one company). Reductions in stocks by 
10% were definitely obtained, however, even without any 
sophisticated control procedures. Stocks were said to be 
better balanced and customer service had certainly been 
improved. 

The much tighter control possible is reflected in the 
reduction of the amount of goods awaiting processing on 
the shop floor. Jobs are not started until the right time and 
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are carried through to completion as quickly as possible. 
This change also frequently appears as a reduction in the 
lead time and a reduction in the variability of lead time. 
Four companies spoke of reductions of the order of 50% in 
work-in-progress, generally associated with increases in 
throughput. 

Another natural result of the tighter control is a much 
better performance in meeting delivery dates. Two com­
panies spoke of improvement of the order of 20% and one 
company with a very complex range of products with 
many inter-stage transfers between factories reduced its 
arrears from 950 order items to 19. 

Information was given on increases in output within the 
existing resources, in some cases several' years of expansion 
being accommodated simply by improved control. In­
creases of the order of 10% have been quoted but 
companies entering the, optimising phase visualise much 
more dramatic improvement. One company whose output 
had gone up by 50% actually got rid of 300 machine tools 
and another had eliminated all overtime while still ex­
panding the business. 

Although the Nee report carries appendices listing 59 
companies in the U.K. working on computer-aided pro­
duction control systems in addition to the 40 surveyed, 
nowhere does the Marston Excelsior company appear. 
This firm is a subsidiary of Imperial Metal Industries and, 
on the very same day that the Nee issued its report, J. P. 
Sale of Marston presented a paper revealing that since the 
beginning of 1967 th~y had been applying resource 
allocation techniques in a jobbing shop environment. The 
Nee had only been able to find one company using this 
approach and even then in a rather less common setting. 
This highlights the difficulties facing the Nee in acting as 
a clearing house for computer applications in the U.K. 

The success of Marston depends on an estimating 
program, written, in ALGOL, which provides resource 
requirements at the time the order is placed and so gets 
around the drawing office bottleneck. Marston work on a 
bureau basis and the cost of virtually eliminating resource 
overload has been between }~ - 3~% of the shop's annual 
turnover. • 
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AUSTRALIAN 
DP: THE 
'67 SCENE 
by DAN KELLY , [---l To give an idea of just how fast computer 

applications are growing in Australia, it is 
rumored that since it has been found, the 

- Sydney Opera House is not suitable for opera 
(after 10 years and $35 million), it is to be converted into 
Sydney's new data centre. The building and site have 
many advantages for this application; an obvious one is 
that most output can be dumped directly in the harbour. 

Vietnam, rising costs of the FIll ($10 million each) 
and beer (up 2 cents a glass), discovery of huge natural 
gas deposits as well as further discoveries of oil and iron 
ore deposits, poor showing of Dame Pattie in the America 
Cup, and the granting of full voting rights to the 
Aborigines are some of the highlights of 1967. 

With the arrival of well over a hundred G.L's every two 
days for rest and, recouperation leave from Vietnam, 
Australia is rapidly becoming as well known to this 
generation of Americans as it was to the previous one 
during World War II. One of the first men to arrive was 
David Miller and here's some glimpses of his first day in 
Sydney. 

His first thought after a hot shower was to phone his 
folks at horne in Jackson, Michigan. 

'T ou know, the call was through within five minutes," 
he said. ''I've been trying to call them from Vietnam, but I 
could not get a connection." 

And then, changed to slacks, shirt and· bright yellow 
cardigan, Millier went 'for a stroll down Macleay Street 
seeking a beer. 

''I've heard so much about Australian beer that I had to 
try it," he said. "You can't get a beer like this back horne 
or in Vietnam." 

From Ki~g' s Cross, I took Miller on a tour of Sydney. 
We were caught up immediately in the atmosphere of 

the city. 
A burly taxi driver complained about the doors being 
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everybodyls doing it 

slammed and then threw his creaking cab between traffic 
down Macleay Street and,the bends of Wylde Street. 

At traffic lights in Woolloomooloo a uniformed chauf­
feur driving a black Bentley was hunched over a radio 
listening to the first race at Randwick. 

"What won?" shouted our cabdriver through the win­
dow and was told the sad news. 

''I'm still in front," said the driver. "I lost $7 at the 
races on Monday, but I won $28 on the poker machines 
the same night." 

Miller, who does not follow the horses, listened with 
amazement. 

But in Martin Place among the lunchtime throng of 
office girls he showed no such disinterest. 

"There sure are a lot of beautiful girls," he said. ''I've 
been all over America and I have never seen so many 
lovely girls." 

We walked down Pitt Street. "It's all so busy. I never 
realised Sydney was as big as this." 

At Circular Quay, Miller stood bewildered in the tiled 
public bar of a hotel. 

''I've been told about the Sydney pubs, but I've never 
seen a bar like this where everyone stands up to drink," he 
said. 

He watched the girls scurrying across the road for 
ferries. "I can't get over all the beautiful girls," he said. 

Another Yank in Australia at the moment' is Malcolm 
Macaulay (former president of Data Display). Since 
arriving in January to work for a year at the University of 
New South Wales, he has formulated some quite definite 
views about computing in Australia. 

"Computing is a half-world in Australia. Although 
consumption is high, manufacturing is nil. On a par with 
such countries as Canada, Sweden and West Germany in 
computer installations' per capita (40 to 50 installations 
per million persons), Australia is well ahead of mother 
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England and neighbour Japan, though still less than one­
third that of the U.S. On conservative estimate, Australia 
has exported more than $100 million to the U.S. and U.K. 
to date in payment for computers. Most Australian 
engineers interested in computer design and manufacture 
have either changed their career plans or gone overseas to 
find employment. Mathematicians interested in system 
software development often do likewise~ 

"As oEJune 30, 1967 there were 545 digital computers 
installed here and 132 on order. As far' as number of 
installations are concerned, IBM holds the dominant 
position with 45% of the market. Surprising to an Ameri­
can ICT runs second with about 20%. The remaining 
sca~t third of the installations are divided between 11 
other, manufacturers' including Control Data, Honeywell 
and NGR. Univac and RCA are conspicuously absent. In 
terms of market value Control Data is pushing IBM since 
they have captured the bulk of the large 'glamour' 
installations. 

"The Australian computing community seems to have a 
'colonist's complex:' a strong senSe of dependence upon 
and subservience to overseas masters. I attended the 
recent' IREE Convention in Sydney. The display 'of 
equipment was impressive and the technical quality of the 
papers was, good. But very little of the equipment shown 
was of Australian origin. When I've discussed this obser­
vation with Australian engineers, the answer has been 'But 
we can't afford the expensive research facilities that you 
Yanks have', or 'Th~re isn't enough capital available in 
Australia to start such ventures', or 'It is smart to stay 
behind; let the other blokes do the expensive develop­
ment, and we will reap the benefits.' 

"All these arguments are based on the presumption that 
wealth governs originality. The truth may very well be 
that economiC resources and intellectual resources are 
independent phenomena. 

"There is no shortage of talent among Australia's engi­
neers and mathematidans but there seems to be a lack of 
the confidence needed to excel which leads to a lack of 
innovative industry in the country. Similarly, businessmen 
appear to be generally unwilling to venture 'into unfamiliar 
territory. The speculators and entrepeneurial engineers 
who made companies like Control Data,. Scientific Data 
Systems and Fabri-Tek in the U.S. have no counterparts 
in Australia. When they do, look outl Australia's climate, 
both social and meteorological, is delightful. Once Austra­
lians realise that the comput~r manufacturing industry is 
independent of closeness ~o markets and that 'more brain 
than capital is needed to develop superior machines, 
Australia will be a force to reckon with." 

Prompted by Mr. Macaulay's words and not being able 
to find anything written on the subject, I asked Gordon 
Rose, one of the few engineers in the country actively 
engaged in computer design, to outline a brief history of 
Australian computers. 

history 
"The beginning of computer engineering in Australia 

was marked by the demonstration of two Australian made 
machines at the first formal symposium on computers in 
Sydney in 1951," he said. "One machine was a mechanical 
differential analyser; the other, a general purpose, delay 
line storage, digital computer, CSIRAC, one of the earliest 
computers in the world. Both machines were designed and 
built within the CSIRO (Commonwealth Scientific and 
Industrial Research Organisation) . 

"SILLIAC," an improved version of ILLIAC I, was built by 
members of the Physics Department at Sydney University 
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in collaboration with Standard Telephones and Cables 
(Aust.) in 1955. The computer has given superb service 
for over ten years and is still in operation. 

"Solid state design came in the form of a Digital 
Differential Analyser in 1957. Project ADA was built 
jointly by CSIRO and the Electrical Engineering Depart­
ment of the University of Sydney. A gene~al purpose digital 
machine SNOCOM immediately followed ADA from the 
same small group in 1959. SNOCOM was il1stalled. as the 
Snowy Mountains Authority computer. Over the period 
1959 to 1963, CIRRUS was designed and constructed 
within the Electrical Engineering Department of the 
University of Adelaide. The structure had advanced 
multi program features under microprogram control includ­
ing dual stores-the second' held a multiplicity of address 
modifiers, accumulators and sequence counters. Emphasis 
was placed on register minimisation, and each machine 
order left the registers available for immediate program 
change which was achieved by nominating a diff~rent 
sequence counter. The read-only control store developed 
had 4,096 words of 36 bits, cycle time B~ microseconds. 
Earlier an analogue computer had been built in the same 
depqrtment. 

"At WRE (Weapons Research Establishment), DIP, a 
digital impact predictor, was constructed for service at the 
Woomera rocket range. WRE personnel had also con­
structed an analogue computer. ARCTURUS ( 1965) was 
constructed in the Electrical Engineering Depar~ent of 
th~ University of Sydney with special features for teaching 
logic and computer design. 

"For the past two years actual computer construction in 
Australia has been virtually at a standstill. There are only 
one or two small groups at all active. On, the slips at the 
moment, is the INTERGRAPHic computer; it is being de­
signed and constructed within the Department of Elec­
tronic Computation, University of New South Wales. 
INTEl'tGRAPHIC will link a number of general purpose 
graphical consoles to the University's 360/50. Initially, 13 
T.V. terminals with 'raster pens' will be installed but the 
speed of image generation is such that up to 100 such 
consoles can be serviced by the system before straining its 
capacity." 

Despite the present difficulties facing computer engi­
neers, application programmers can find any amount of 
work. Clearly, the outlook is bright for a cOl,lntry the size 

of the United States, yet with only 5% of the population. A 
high standard of living and booming economy is certainly 
going to mean more computers and more people for 
Australia. 

One last thought. Where else in the world can one live 
on 40 acres of good farm land for lmder $iO,OOO, be 
within 10 miles of the nation's capital and two hours 
driving of magnificent surfing beaches and snow fields and 
work on a top cOIpputer project? 

out arid around 
The Commonwealth Bureau of Meteorology is to install 

a la~ge IBM computer complex, costing approximately $4 
million, in Melbourne. Equipment will consist of two IBM 
System/360 Model 65 control processors with all of the 
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usual peripherals, but including display stations and 
graphical plotting equipment. During normal operation, 
one /65 processor will extract and analyse meteorological 
data on a real-time basis operating day and night. The 
computer will. be linked by a communications system with 

. meteorological data sources and information users 
throughout Australia and overseas. The second /65 will be 
available for research and development and generally the 
centre's non-routine tasks, while providing backup to the 
first control processor. The computer equipment and 
communication system is to be installed in two phases 
over a number of years with the first /65 being installed 
next year. Ultimately, the centre will play an important 
role in the World Weather Watch, planned by the World 
Meteorological Organisation in response to a request by 
the United Nations General Assembly. 

Though only formed in January 1966, membership of 
the Australian Computer Society now exceeds 2000. 
Tasmania is the only state not yet amalgamated. The next 
big events are the first issue of the society's journal due 
out ,at the end of the year and the 1969 computer 
conference in Adelaide. There has been some kind of 
Australian computer conference every three years (except 
1954) since 1951 when Trevor Pearcey invited D.R. 
Hartree to come out from England and tell the locals what 
computing and programming were all about. So far the 
society has made no official pronouncement on plans to set 
up a national computing authority; however, it is believed 
many leading members are in favour of such a move. 

The CSIRO computing story, up to the end of 1964, was 
told in the March 1965 issue of DATAMATION. Since then 
two drums, a large disc and six CRT consoles have been 
brought into operation on the CDC 3600. A major under­
taking was the writing, by members of the Division of 
Computing Research, in collaboration with Control Data 
Australia, of 'a completely new, yet scoPE-compatible, 
monitor system called DAD (Drums And Display). DAD 
allows all peripherals to be multiplexed and fully inte­
grates the consoles with the system. Thus the consoles are 
used (1) as hand calculators-but without the need for 
tables, (2) as more sophisticated calculators for simple 
statistical calculations, (3) as devices for preparing and 
editing programs, thus bypassing the use of punched 
cards, and (4) general infonnation retrieval and editing 
units. The DAD system has been operating since mid-
1966 and has been adopted by owners of other 3600 
computers. The throughput has increased by a factor of 
about two, thus the unsaturated life of the 3600 has been 
considerably extended. The three 3200s have been ex­
panded by the addition of a disc unit on each. The 
associated disc software, whose use is now possible, and 
other software improvements have again meant a con­
siderable increase in throughput. The Division of Comput­
ing Research now has several clearly defined research 
activities, including the investigation of mathematical 
models for numerical weather forecasting, picture inter­
pretation, numerical taxonomy and voice input. 

universities 
The computer group-at Sydney University under the 

able leadership of John Bennett. seems to be doing an 
excellent job at getting their "fruit-salad" of computers 
(SILLIAC, KDF-9, CDC-1700, PDP-B, 7040,1401 ... ) all 
linked up and pulling in the same direction. 

On-line computational facilities at the University of 
Western Australia have· resulted in high productivity by 
both users and its small specialist staff. A DEC PDP-6 
was accepted in May 1965 following the saturation of an 
IBM 1620 installed in 1961. 

Research and development in the computing centre 
stresses hardware and software extensions to the PDP-6. 
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Devices which have been interfaced for real-time data 
acquisition and control under time-sharing include a rat­
race, an automatic diffractometer, an analogue computer, 
a data retrieval computer (Physiology), and mass spec­
trometers. A PDP-B has been interfaced to drive up to 16 
mass storage devices in a multi-processing environment . 
Eventually much of the file manipulation will be trans­
ferred to the B. Discs interfaced through this system 
(hardware has already been checked out on CDC disc 
packs) will upgrade the PDP-6 and considerably raise the 
service available to remote console users. A PDP-B/S with 
display for perception research in the Department of 
Psychology has been installed and is to be interfaced to 

the 6. A PDP-B with card reader and line printer is due 
for delivery to the CSIRO in early 196B. The CSIRO, some 
four miles off th~ campus, will run a remote batch over 
Post Office lines. 

Softward development at UW A has been remote­
console oriented. A library of interactive programs, devel­
oped locally, is pennanently available to teletype users for 
research and teaching purposes. Particularly popular is a 
conversational interpretative FORTRAN ( FORDESK) with 
editing facilities, which has been in use for some IB 
months. An upgraded FORDESK IV, which will be re-entrant, 
is due for release in the last quarter of '67. Standard 
peripherals include a display and light pen. Software to 
make this facility easily accessible to FORTRAN-only 
programmers has been available since early 1966. 

This has resulted in heavy usage of this device by a 
wide range of research workers, particularly for fast 
inspection of data. On-line design for structural engineers 
is available through STRAUD, a version of STRESS with 
remote console and/or display and .light pen options, 
which has recently been released. Other software being 
finalized includes AUTOTUTE, a system for presentation 
and control of non-linear programmed instruction through 
remote consoles. FORTRAN arithmetic is currently being 
taught in trials of this system. In conjunction with the Sir 
Charles Gairdner Hospital, hospital infonnation systems 
are being studied. Routines for the retrieval and analysis 
of dead records have been developed, and the program­
ming of a pharmaceutical order, control and enquiry 
system is nearing completion. The University of Adelaide 
is running about BOO jobs a shift, and have trained about 
1,500 programmers in FORTRAN over the last year. Two 
shifts, and possibly three shifts may have to be imple­
mented because the 32K memory of the CDC 6400 is not 
large enough to accommodate full multiprocessing facili­
ties. 

On the commercial side apart from the host of compa­
nies buying small computers, there is an increasing number' 
of commercial organisations moving into the big time with 
over $1 million worth of equipment and employing many 
programmers. One such group is Qantas, Australia's 
overseas airline, now in possession of approximately $3 
million worth of computer equipment (including Qan­
tam-a sophisticated airlines reservation system) and 
employment figures for computer operations personnel is 
heading toward the 200 mark. • 
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THE 
APTNESS 
OF APT 
by H. B. SHARMAN 

D
How suitable are American numerical control 
techniques for Europe? That was the main 
question put to the British Ministry of Tech­
nology's National Engineering Laboratory near 

Glasgow when its new NC Division was set up just two 
years ago. As NEL engineers see it so far, US techniques 
are acceptable, but only after allowance has been made 
for the time difference in the NC capital investment 
programmes in the US and in Europe. 

Situated in the heart of Scotland's industrial central 
belt, NEL is entirely government Rnanced; it has a total 
staff of 900 working generally in the ReId of mechanical 
engineering. The Laboratory's research programme is di­
rected by a steering committee of three top men from 
industry and two from the Ministry of Technology itself. 
The NC Division has a staff of about thirty computer pro­
grammers, part-programmers and supporting personnel: 
elsewhere in the Laboratory is a Univac 1108 which was 
purchased mainly to assist the NC and the Computer-aided 
Design Divisions. 

The Ministry of Technology is the government depart­
ment sponsoring the machine-tool industry and has a 
special unit investigating ways in which public funds can 
be deployed to help this industry modernize more quickly. 
Already 15 million has been earmarked for assisting the 
introduction of newly developed machine tools. NEL is 
intimately concerned with this programme and plans to 
become the national centre for advice on NC program­
ming. Geographically close to some of the big names in 
British engineering-RoIls-Royce, Colvilles, John Brown, 
G. & J. Weir-NEL is in close touch with current trends 
and market requirements in engineering. 

When the NC Division was set up in 1965 APT was 
considered to be the most comprehensive machine-tool 
programming language available but proved to be in many 
ways too sophisticated for current use in British industry 
where numerically controlled multi-axis machine tools are 
still a rarity and computers having 64K 36-bit core are 
in very limited supply. 

three constraints 
Nevertheless, as APT is internationally well-established, 

it was decided to use it as a basis for the work at NEL 
and the following three constraints are incorporated in our 
work. 

(1) APT-type part-programming instructions are used. 
(2) APT CLTAPE forms the interface, via the post pro­

cessor, between the NC language compiler and 
the machine-tool director. 

(3) Compilers are written in ASA FORTRAN IV. 

British industry most urgently required a programming 
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language for controlling milling machines having contin­
uous path motion in two axes and line movement along the 
third axis, and capable of running on computers having 
a 16K 24-bit word core, of which 4K was reserved for 
the Executive program. Based on these requirements, plus 
the original three constraints, the 2CL program was de­
veloped under contract by Ferranti Ltd~ and the Rrst 
successful part was machined on 14th June, 1967, using 
the program. The part-programming language was tabled 
by the British Standards Institution until the November 
1967 ISO Paris meeting where it was considered as an In­
ternational Standard. The program has the usual straight 
line, circle and tabcyl geometry but has the additional fea­
tures of terse alternatives, parallel tabcyls and area clear­
ance. This latter feature enables the part programmer to 
specify an area bounded by a closed contour, describe 
the machining conditions to be used for clearing the area; 
and movements of the cutting tool. The language is at 
present implemented on the Univac 1108 but NEL will, in 
addition, be responsible for its being implemented on the 
EELM KDF9 Elliott's 4100 series and the ICT 1900 series 
computers, ;nd the processor will be made freely available 
to all British industry. NEL will also be responsible for 
maintaining and developing the program and will, from 
time to time, release updates. 

A survey of British manufacturing industry indicated a 
need for a national point-to-point language, and in line 
with a policy of wherever possible making internationally 

Mr. Sharman is employed in 
the numerical control division 
of the National Engineering 
Laboratory, Glasgow, Scotland. 
He received· his technical edu­
cation at Loughborough Col­
lege of Technology, Manches­
ter College of Science and 
Technology, and Birmingham 
Univ. 
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established NC languages freely available to British indus­
try, the Laboratory is currently negotiating with the Ger­
man "EXAPT Organisation" to purchase outright the UK 
right for EXAPTl. A version of the EXAPTI compiler is cur­
rently running on the Univac 1108 and part programs 
executed so far indicate that the language meets the main 
requirements of British industry and fulfills the three con­
straints mentioned previously. 

Before any computer language may be usefully em­
ployed controlling an NC machine tool a computer pro­
gram (post processor) has to be written which tailor ·fits 
the generalized output of the processor (CLTAPE) to the 
peculiar requirements of the individual machine tool! con­
trol system. The Laboratory believes that the machine 
tool, control system and post processor should all be the 
responsibility of the prime contractor, but as there was 
little experience in writing APT post processors in Britain, 
the Laboratory advises on the subject and makes its own 
post processor experience freely available. At present two 
members of staff have been seconded from industry for a 
period of one year in order that they may gain experience 
in writing post processors. 

To date four post processors have been written in the 
Laboratory for, respectively, Kearney & Trecker milling 
machine fitted with Ferranti MK4 continuous path control 
system; Vero turret drill fitted with Ferranti point-to-point 
Scope control system; D-MAC graph plotter; and IDI dis­
play. 

The IDI display post processor is perhaps the most 
interesting as it enables the cut vectors contained on the 
APT CLTAPE to be displayed on the IDI screen and by 
using the keyboard the display may be rotated about any 
axis and selectively magnified by zooming. Once the re­
quired view has been obtained a hard copy may be ob­
tained on the 30" CalComp plotter. 

The APT compiler is being' examined in considerable 
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detail, primarily in the more sophisticated areas such as 
GCONIC, TABCYL, POLCON, APTLFT-FMILL, etc., and a large 
number of test programs have been executed in addition 
to preparing part programs and machining trial compo­
nents for British industry. In order to improve the turn 
round of part programs, especially during the debugging 
stage, Westrex duplex teletypes are used. to input the part 
programs although, due to the volume of output, the 
CLTAPE and CONTROL tape listings are obtained from the 
Univac 1004. 

One member of the staff has been seconded from in­
dustry for a period of twelve months and a number of 
other industrial personnel have been seconded for shorter 
periods to gain part programming experience in the 
Laboratory. 

The Laboratory at present uses a Kearney & Trecker 
milling machine fitted with Ferranti MK4 control and a 
Brown & Sharpe drilling machine fitted with a GE Mark 
Century 120 point-to-point control system. Due to be 
delivered this year are a Vero turret drill, fitted with 
Ferranti Scope control, and a Churchill-Redman lathe 
fitted with a GE Mark Century 100S continuous path 
control system. Wherever possible the machine-tool control 
systems are specified to accept ISO 7 -bit code set for 
punched paper tape. 

As a temporary measure, until the Laboratory obtains 
its own multi-axis machine tool, experience in APT multi­
axis part programming is being obtained by hiring machine 
time on the Sundstrand Omnimill OM3 fitted with the GE 
Mark Century 105C multi-axis control system at IITRI, 
Chicago. 

For the immediate future, work is continuing on the 
development of a graphical input language for the 2CL 
program and experience will be obtained on the EXAPT2 
processor using the Churchill-Redman lathe. • 

PROGRAMMING lANGUAGE 
by DAVIQ HENDRY 

D 
BCL is a general-purpose programming lan­
guage with special reference to data structures, 
which are in themselves organized into a gen­
eral system. 

The target of a data-structure system is to express the 
logical structure of problems as clearly as possible. "Define 
the problem-don't write an algorithm to solve it." In 
BCL there are two kinds of concepts or objects, active and 
passive. Active objects are references to things like data 
structures or data variables which are used as operands. 
BCL has a coherent central scheme of reference which 
applies to active or passive objects. 

BCL has brought right out into the open the concept.of 
an address in the machine; it isn't coy about it. Every 
kind of. object in a BCL program is capable of being 
referenced. You can get at the address of the thing, as 
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well as the thing itself. Referencing may be by name, by 
indirect name, by number, by parameter, by condition and 
by function generation. This generality of reference 
abolishes the need for labels, whilst at the same time 
providing an easy way to use them for those who are only 
happy with the familiar. References which are invalid 
because of the context in which they are made, such as 

Mr. Hendry is a lecturer at the Institute 0; Computer Science, 
London University. Previously he spent four years in commer­
cial programming for NCR and the Atlas Computing Service. 
His work on BCL is a response of the university to British gov­
ernment and industry requests for assistance in making best 
use of scarce systems analysis resources. 
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treating data as· program, are· detected either at compile 
time or run time by the BCL system. 

The system is implemented on the ICT Atlas computer 
at the London University Institute of Computer Science. 
The compiler is written in the BCL language and occupies 
less than 6K of 48-bit words. A 360 series compiler, for 
64K stores, will be in use by the second quarter of 
1968. 

BCL is a product of the experience gained with the 
Atlas Commercial Language (ACL). The designers of the 
language believe that if systems analysis leads to the 
unambiguous description of data structures these should 
be processed by the system with the minimum of pro­
cedural statements. This enables the. programmer to 
concentrate on creating a steering program. The specific 
timing of actions in the logical sense provides the basis for 
the steering program. These logical needs arise from the 
interaction of commands with data. BCL programs may 
be said to be data driven. 

Conceptually, the language provides merely input, 
output and value storage commands. To actuate label 
reference-where this crutch is used- a GO TO command' 
is provided. A full evaluation of the efficiency of compiled 
programs has yet to take place, but it is already apparent 
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that compactness of object programs is one of the prime 
virtues of the system. ' 

The current concern in programs is for a blend of, 
business and scientific types of computing and the intro­
duction of generalised arithmetic expressions as a type of 
object, combined with a generalised referencing capabil­
ity, gives BCL, its designers believe,' greater power than 
PL/I in scientific applications. The very limited number of 
rules to be learnt makes for ease of learning. Howev.er, as 
the strength of BCL lies in its data structure concepts 
these are outlined below. 

data elements 
Many data processing languages only allow you to use 

data variables (items which can be integers or character 
strings, etc.) in a data structure. In BCL several further 
facilities are provided. 

Character literals. On input, character literals can be 
used as identification marks or control symbols to specify 
which of several alternative possible structures is coming 
in on the input stream. 

On output, fixed characters located inside data struc-
tures can be output as headings and messages. . 

lri both cases, it is also possible to include new line, 
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new page, and space speCifications in the data structure, 
in the same way as character literals. 

Elements pre1)iously defined in other structures. It is 
allowable to write 

X is (P, Q, R) 
Y is (A, P, B) 

READ X 
PRINT Y 

which would cause values to be read into P, Q; and R, 
and then cause the values of A, P (the same P as before), 
and B to be printed. Unless this is allowed, it is necessary 
to declare a new variable in the current structure and 
copy the old one into it. In other words, you can define 
your output records in terms of input variables and sub­
structures without any need for movement of data. 

Names of other structures. BCL extends this basic 
principle to whole structures previously defined. This 
simply means that whatever the other structure is, it is 
included in the structure being defined, at the appropriate 
point. 

e.g. X IS (A, B) (The structure being defined) 
Y IS (P, Q, X, R) (The other structure) 

Y now means (P, Q, A, B, R) 
Commands. Commands can be written as elements of 

structures, and they can be executed at that point. This 
saves storing £lags which steer the programs and trigger 
the commands later. 

Arithmetic expressions. This facility allows you to define 
an arithmetic expression as an element in a structure for 
output. This means that its value is to be printed at that 
point, and avoids the necessity to calculate' it, store it 
somewhere, and then print it. 

Editing specifications. In general, editing operations are 
concerned only with the input or output of a variable, and 
not in anv wav with how it is held internallv in the 
computer, . which is of no real consequence to . the pro­
grammer. 
arrangement of elements 

Juxtaposition. BeL allows items to be specified as being 
situated one after the other, either in the store of the 
machine, or on the input/output medium. 

X IS (P, Q, R) 
This means "X is composed of P followed by Q followed 
by R." . 

Alternation. Many records, whether to be input or 
output, have alternative forms. These will be defined in 
terms of alternative, mutually exclusive, substructures. 
The existence of a particular one' of a set of alternatives is 
usually dependent on the recognition of certain control 
symbols in the case of input, or on certain conditions 
being satisfied for output. 

X IS (P, Q, EITHER ('~', A,' B) 
OR ('/', P) 

ORZ 
Y IS (P, Q, EITHER [IF CODE E 1, P, Q] 

OR Z) 
Repetition. BCL allows data structures to be repeated 

within another structure, either under the action of a 
control variable, or a number of times specified by certain 
minimum and maximum limits. 

X IS [P, Q, (R, S (I) (I = ITO 3)] 
equivalent to 

X IS [P, Q, R, S(I), R, S(2), R, S(3)] 
Data structure parameters. Parameters of structures, 

like those of subroutines, allow different elements to be 
slotted into any position in the basic data structure. 

X (R, T) IS (P, Q, R, S, T, U, V) 
A later reference to, say, X (L, M), would mean (P, Q, 
L, S, M; U, V). This facility is particularly useful when 
several data structures are identical except for slight 
differences in one or two places. • 
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ECONOMICS part two 

OF TIME-SHARED 
COMPUTI NGSYSTEMS 
by WALTER F. BAUER and RICHARD H. HILL 

In Part I of this two-part series we examined system design 
considerations bearing on the economics of time-shared 
systems. This, part discusses hardware arid software cost 
factors arid other topics 1TI0re directly related to the imple­
mentation of such systems. 

Time-shared systems will undoubtedly cause a greater 
attention to large scale, centralized computer complexes. 
Since the physical location of the computer is relatively 
unimportant, why not locate the equipmerit. centrally arid 
derive the benefits of that centralization? This tendency to 
centralize plus the requirements for reliability' and ex­
pandability in time-shared systems' will, in turn, generate 
increasing interest in mutli-computer systems. The system 
configuration of computer equipment is an important 
factor in cost-effectiveness. 

Even before time-shared systems commanded such a 
great deal of professional interest, multi- and modular­
computer systems were becoming increasingly prevalent 
and popular. Most' of this early interest stemmed from a 
number of military command and control systems which 
had important on-line features. Some of these were SAGE, 

SAC Control System (SACCS), the Air Force Command 
Post (System 473L) and the Department of Defense 
Damage Assessment Center (now part of the National 
Military Command System). A multi-computer philosophy 
was introduced by the military initially for reliability, but 
it has important by..:products in flexibility, efficiency and 
economy. 

computer configuration aspects 
The multi-computer system has become a generic name 

for one which is modular in concept and design. It allows 
the interconnection of various modules such as processors, 
input~output channel handlers, high-speed memory de­
vices and peripheral units in ways which allow the 
computer to be re-configured both on a millisecond basis 
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and, in the case of adding or deleting modules, on much 
longer time scales suc~ as weeks or months. 

Although there are a number of economic advantages to 
modular computer systems used in time-shared systems, 
two salient characteristics are reliability and expandabil­
ity. It has often been noted that equipment or software 
failures in a time-shared system can have serious effects on 
hundreds of people, while a batch system usually has 
enough. buffering and elasticity to admit short-length 
down tjrile,. At the very least, since the users are condi­
tioned to. l~rigthy turnaround times, small extensions cause 
relatively little grief. 

A sig~ificartt amount of reliability can be achieved in a 
multi-computer system with only a modest cost for equip­
ment redundancy. Equipment redundancy in the neigh­
borhood of 20-30% can buy the same reliability that 100% 
equipment redundancy buys in the non-modular systems. 
If anon-line system is designed for 100 ·users, and is 
currently being used at 75% capacity" one of the four 
processors could be lost without degrading system perfor-, 
mance. Alternatively, if it were being used to capacity, 
and one processor went down, only the lowest priority 
(25%) of the. work would suffer. 

Expandability is probably an even more clear-cut char­
acteristic of some of the advantages in time-shared 
systems. Fig. 1 (p. 43) shows the advantage of a modular sys­
tem in an expansion situation in minimizing costs of excess 
capacity capability. Processors, more high-speed memory 
and more input-output channels can be added to accom­
modate the growing numbers of on-line users. It is true 
that this imposes some additional design requirements on 
the software. The executive, for example, must be written 
in a way that it need not be altered greatly with the 
addition of the extra modules. However, this should not be 
an inordinately costly software factor. 

It is likely that many time-shared systems will be 
designed with a separate input-output computer which 
interfaces between the basic processor system and the 
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Fairchild has these fond 
of Librascope 

Unlimited programmed testing with flexible test 
sequencing is one reason why. That's the ad­
vanced state-of-the-art job called for by the pro­
gramming unit of Fairchild's new Series 4000M 
Automatic Integrated Circuit Testing System. 
Librascope's Series LIOO Disc Memory got the 
call. Each stores 900 test programs-grouped in 
sequences of 25-and runs up to 60 per second. 
The same testing line accepts a variety of devices 
for high-speed processing. A simple keyboard 
programs the disc-no accessory hardware 
needed. And an entire sequence is repro­
grammed in minutes. Proven reliability (over 
600 LIOO units in use) stems from conservative, 
no-compromise design. Yet the LIOO is probably 
the lowest-cost disc memory on the market. 

CIRCLE 16 ON READER CARD 

. 
memories 

Thanks for the memory order, Fairchild-reputa­
tions are made of this. For the brochure detailing 
the longest line of discs in memory, write: 
General Precision Systems Inc., Librascope 
Group, Components Division, 808 Western Ave­
nue, Glendale, California 91201. 

LIBRASCOPE GROUP 
A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 
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consoles as well as between these two types of equipment 
and, the auxiliary memories. (See Fig. 2.) This concept is 
the one currently employed for SDC's TSS and MIT's 
Project MAC, and it is also being utilized in the develop­
ment of modern message-switching systems. The input­
output computer is frequently called a "sequencing" 
computer or "concentrator." It handles the bits and pieces 
of communication between the end-use devices and the 
main computer. It can, for example, accept the character 
by character input, check for format, syntax and the like, 
make certain initial decisions on priority of the message 
and, at the appropriate time, transmit the composite 
message to the main processor. It is economically advan­
tageous in that a simple computer can be used for this 
task. Also, simple software can be designed since the 
executive of the sequencing computer need not interact 

Fig. 1 

CAPABILITY 

MONOLITHIC COMPUTER ECONOMICS' MULTI·COMPUTER SYSTEM ECONOMICS 

in detail with that of the main processor, and the main 
processor can be utilized with greater efficiency since it 
will be interrupted with iess frequency. 

The concept of the sequencing computer described 
above is .frequently used on communications systems and 
is referred to as the "local loop" concept. The basic 
principle here is to use a simple loop for the local traffic,. 
low bandwidth activities, and allow for multiplexing the 
information to provide high bandwidth transmission to the 
main processor. It is interesting to observe that the 
modern computers being developed expressly for time­
sharing operations utilize modularity to a very great 
extent. Examples of this are the GE-645 and the IBM 
360/ModeI67. 

hardware and software costs 
For quite a large number of reasons, information on the 

cost of implementing time-sharing systems is sparse. In 
particular, these writers have found no references which 
quantitatively present information on hardware and soft­
ware costs, especially compared with batch systems. The 
newness of the field probably is the best explanation of 
this dearth of literature and analyses. Those sufficiently 
knowledgable about time-shared systems to make such 
contributions are deeply engaged in analyzing and design­
ing, where the attention is turned to the technical factors 
only and the economic implications are given less emphasis. 
However; the various cost factors in these systems can· be 
identified and discussed, and it is constructive to do so. 

Hardware Costs: Certainly the hardware costs for a 
system capable of efficient time-shared operation will 
exceed those of batch processing hardware. Some of the 
reasons for this increase in cost are: 

1. Additional working storage features. 
2. Multi-access to and independent operation of work- -

ing storage. 
3. Large internal high-speed memory. 
4. Increased storage capacity of auxiliary memories. 
5. Hardware speed degradation. 
The working storage features necessary for on-line 
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systems result from, the needs of the executive to deter­
mine the instantaneous status of the computer system 
when attention is being turned very rapidly from one user 
to the next. Perhaps the most important feature here is the 
dynamic relocatability hardware. This is hardwar:e which 
allows part of a program (frequently referred to as a 
"segment" or "page") to be read in from auxiliary memory 
into any portion of the physical working storage. That 
part of working storage may not be the location from 
which the program operated before, and since there is a 
requirement that the programmer (user) need not be 
concerned with the location of his' program each time it is 
to be executed, the modification of the addresses for 
relocation must be handled automatically. Therefore, in 
the interpretation of an address, a table look-up is 
accomplished by the hardware to determine in which 
portion of the memory the address is to be found, and 
then the proper modification to the address is made to de­
termine the effective address. Essentially, therefore, there 
is an associative process which is carried out-the address 
of the program must be associated or correlated with the 
portion of the actual memory in which it is contained; a 
small associative memory is actually included in the 
machine which has the automatic dynamic relocation 
capability. 

Other working memory features are also deemed desir­
able. Although it is becoming quite common to have 
memory protection on computers, some of these features 
have been extended in the case of time-sharing hardware. 
For instance, it is common to have a memory protect 
feature which prohibits writing into any unauthorized 
memory space. This feature has been extended to the 

Fig. 2 
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prohibition of reading from any unauthor~zed space as 
well.· This affords an extra degree of assurance that the 
hardware/ software combination is doing what it is sup­
posed to do, and also provides extra assurance of privacy. 

Still another feature being added to time-sharing sys­
tems is' one which indicates whether the portion of 
memory of a portion of the program has been used or 
whether it has been referred to or changed. Two bits are 
added to a memory block; one which would indicate 
whether the block has been referred to, and one which 
would indicate whether the information. in the block has 
been changed. The uses of this feature are manifold. For 
example, one could conceivably design an executive which 
would shift out a portion of the memory if it has not been 
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Now you can 
rent it and 
save 15 to 20% 
on rental costs. 

You've probably heard about the long-term advan· 
tages of purchasing an MAl Magnetic Tape Unit 
-how it pays for itself in 2-3 years in direct 
savings. 

Now you can get comparable short-term financial 
benefits with an MAl rental plan. 

First, you save'a flat 15 to 20% over your current 
monthly rental costs. 

Just as important, you get unlimited use at no 
extra cost. (You pay no more for running an MAl 
unit 720 hours a month than 176 hours.) 

But either way-purchase or rental-you have a 
tape unit that's directly interchangeable with your 
729/240 I units on a plug-to-plug, reel-to-reel basis. 
You have a unit that, dollar for dollar, will out~ 
perform anything in this market. 

A new kind of tape unit. No tape wear and tear 
from pinch-feed mechanisms on this tape unit. 
Its single capstan drive mechanism handles tape 
the way it should be handled. Gently. 

During operation, the recording surface of the 
tape touches only the read-write station. And that 
retracts to eliminate tape wear during loading and 
rewinding. 

A new kind of systems reliability. Because the 
unit's design is so simple, you improve systems 
reliability. Read-write reliability equals or 
exceeds that of your present tape units. Downtime 
has to go down because the MAl unit is so easy to 
maintain. (It requires no mechanical adjustments, 
andaminimum number of electrical adjustments.) 

So, if you purchase, you'll save on an MAl main· 
tenance' agreement too. And without worrying 
about quick service. MAl has branch offices in 45 
principal cities from coast to coast. 

For more information, call your 10call\fAI branch 
office, or write us. 

IT1ILAill·EQUIPMENT CORPORATION 
300 East 44th Street, New York, N. Y. 10017 
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referred to or changed for a given period of time. The 
assumption is made that this is not an "active" portion of 
the program. 

In order to reduce the non-productive period when the 
main processor is awaiting new portions of the program 
which must be transferred. from some auxiliary memory 
("swap time"), considerable changes must be made in 
hardware over conventional systems. In conventional sys­
tems, memory accesses for input/output transfer are 
interleaved with those of the main processor, thereby 
degrading the performance of the processor. Various 
memory-sharing schemes have been devised to minimize 
such degradation. However, in time-sharing systems, it is 
desirable to provide a sufficient independence of action 
between the memory devices and the auxiliary memory 
and input! output devices to allow a large amount of 
transfer to take place independent of the main frame. This 
requirement arises because of the much greater amount of 
swapping between auxiliary memory and working storage 
in a time-sharing system. 

Some systems have used interleaved core banks (odd 
addresses in one bank, even in the other) to increase 
program efficiency. Since instructions occupy consecutive 
cells, one can be fetched while the previous one is being 
executed. In a time-sharing system, however, the 
input/output transfers between auxiliary memory and 
main memory predominate. Memory should be organized 
into integral banks of consecutive locations, then, so that 
the prograrp and data for one user can be entered into o?e 
bank from auxiliary memory ( discs or drums) whIle 
another user is executing from another bank. It is clear 
that the main memory should consist of several banks, 
rather than only two, each of which can communicate 
with other devices if it is not connected to the main 
processor. Choosing the number of such banks and the 
size of each is a highly complex problem in system design, 
involving trade-offs among circuit cost and operating 
efficiency decisions as to optimum sizes of program 
modules ;nd the cost of executive program software. It is 
clear with only a little reflection that four 8,000-word, 
independently operating core memory units will operate 
better (but be more costly) in a time-shared system than 
a 32,000-word memory organized as two 16,000-word 
units. 

Larger high-speed memories are required for a number 
of reasons. The most obvious reason is. that a complex 
executive resides in working storage and cannot, because 
of the high frequency of its usage, be kept even part in 
auxiliary store. The SDC executive for their TSS is 16,000 
words in length and does not represent a complex 
executive as compared with ones currently being planned. 
In the General Electric 600 series, 8,000 words of high­
speed memory are added to the basic core specifically for 
the resident executive. Still another reason for large 
amounts of high-speed memory is to increase the probabil­
ity that the part of the program or data that is required 
next is on hand in high-speed storage. Ideally, it is 
desirable to have in the memory all possible parts of all 
programs that could potentially be activated next; the 
larger the high-speed core is, the more likely it is that the 
program part is ready for execution. 

the high cost of core 
A significant observation about high-speed storage is 

that it represents the most costly part of the machine. 
Frequently, storage costs more than the processor. Anoth­
er significant point is that in comparing batch and time­
shar~d hardware system costs, one must realize that an 
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additional amount of high-speed memory-probably as 
much as 50% more-is needed; therefore, it is a significant 
increment in cost. 

Those programs which are active but not in core must 
still be ready on short order to be transferred to high­
speed memory and used. There are probably at least three 
levels in the auxiliary memory hierarchy. First of all, there 
is the magnetic drum which stores program data that can 
be transferred in a high rates to main memory. These are 

- programs that are currently active~probably programs of 
users currently at the console. There should probably be 
as much as 16,000 words of storage for each console 
station, which implies on the order of 1,000,000 words of 
drum storage for a 50-console station system. 1 The next 
level in the auxiliary memory hierarchy are those programs 
and data which have been active during the day or week 
which are likely to be brought to action. They may also 
represent portions of a program which overHows allotted 
drum space. Those programs can be stored on random 
access disc devices. The third level of hierarchy is now 
frequently considered archival in nature-magnetic tapes. 
Magnetic tapes will be used as a general backup for pro­
viding an additional reservoir of active programs. Disc packs 
and data· bank devices (CRAM, RACE, IBM Data Cell, etc.) 
fall in an intermediate category between on-line and 
archival, having characteristics of both. 

The last item mentioned above on hardware costs refers 
to lowering efficiency of the hardware system rather than 
an increase in the basic cost of the hardware. In the 
process of interpreting addresses when programs . ~re 
relocated (that is, in the action of the relocatablhty 
hardware), extra time is required beyond the normal 
operation of the main frame and the memory. T~e 
process of associating the address of each executed m­
struction with one of the various portions of the program, 
and then modifying its effective address, requires an addi­
tional 15-20% of computer time. 2 In other words, the basic 
memory cycle is slowed down by this amount. This is not 
incurred by poor programming, but is part of the wired-in 
characteristics of the computer. Any additional overhead 
or inefficiency in the machine starts from this point, and is 
in addition to it. This is a subtle point, frequently not fully 
appreciated by time-sharing advocates. It is, for .all 
practical purposes, like adding 15-20% rental to a machme 
and, again, comes in addition to any other total system 
inefficiencies. 

Communications and console costs are likewise impor­
tant in time-sharing systems. Communications costs are 
almost always a factor in time-sharing systems. While 
some consoles may be within cable connection distance of 
the computer, this is probably impractical for all but the 
smallest and simplest systems. Communications costs and 
usage is a far-ranging subject which will not be touched 
upon here. 

The main cost item in peripheral equipment is the user 
station itself. This may vary from a teletypewriter station 
costing in the neighborhood of $1,000 to an .elaborate 
console costing in the neighborhood of $150,000. A low­
cost terminal is one of the pressing needs of time-sharing 
technology. Paradoxically, it is increasingly evident that 
the terminal must have more than simple typewriter 
capability. The minimum user station is a teletypewriter, 
but most applications now demand graphic capability 
(i.e., cathode ray tubes) for a page of information or the 
equivalent in displays. Thus, attempts to get by with the 

lThese figures apply especially to a large-scale, genera/.purpose, time­
shared system. 

2Some computers are not degraded by these processes. For example, it is 
probable that no degradation would be incurred in the case of a pro­
cessor-limited (as opposed to a memory-limited) computer. However, most 
computers are memory-limited. 
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limited capabilities of the Touch Tone telephone as a 
terminal device have not met with success. Note also that 
costs of buffering the terminal and communicating between 
it and the central processor are extra. 

software costs 
The general factor which leads to increased program­

ming and analysis costs in time-shared systems is that of 
increased system complexity. Some of the factors, in turn, 
involved with the increased complexity of the system 
are: 

1. The programmer must make allowances for "simul­
taneous" occurrences. Part of this is a design 
problem and part is a programming execution 
problem. It involves building the proper networks to 
react to the various random occurrences in the. 
computer system which result from human inputs 
which, in turn, provide a multitude of interrupts to 
the system operation. 

2. There is a basic problem of working storage overlay 
in such a system since there is a very large amount of 
programming. data swapping between working stor­
age and auxiliary storage. The systems must be 
properly developed to enable this swapping with.a 
maximum of user efficiency or program execution 
productivity while, at the same time, giving all users 
a sufficient number of time slices within a given 
period of time to allow the system to be responsive. 
In more recent systems, there are hardware features 
("relocatability hardware") which facilitate memory 
overlay operations. However, the executive must be 
properly designed to make good use of such hard­
ware features. 

3. The memory management problem becomes far 
more complex since there will be many levels of 
data storage depending upon the frequency of 
usage. There will also be communication among the 
various storage levels and a logic of describing the 
data which is consistent from the point of view of 
the many users and consistent from the point of 
view of the many storage levels. 

4. The design of a scheduler' which takes into account 
the various conflicting objectives of the system and 
its users is a continuing factor. To' insure a near­
optimum system requires considerable paper anal­
yses and system simulation. Unfortunately, the large 
number of parameters and the environmental anom­
alies make a unique solution to the scheduling prob­
lem a near impossibility. 

5. The development of conversational mode languages 
and debugging aids is also complicated. These 
languages break down into two general classes: 
conversational compilers which are essentially adap­
tations of existing or off-line compilers; and new 
utility languages for man-machine communication 
and command. 

Despite all of these apparent increases in software costs, 
a number of highly respected systems people with experi­
ence in both batch and time-shared ,systems insist that a 
time-shared system is no more complicated than a sophis­
ticated batch system and, therefore, no more costly. This 
opinion mayor may not hold up under scrutiny; a great' 
deal depends on the system definitions. Certainly IBM / 
will spend more on development' of OS/360 than on 
TSS/360. However, this comparison may not be meaning­
ful for obvious reasons. ~ time-sharing system designed 
for restricted usage may well be less costly to implement 
than a highly general sophisticated batch processor. It 
seems apparent, however, that time-shared systems are 
always more complex than batch processors at the same 
level of generality. 

,However, the added complexity and costs do not augur 

December 1967 

NEW 

PRINTING 

Now for the first time ... a portable card punch that 
prints each character along the top of the card simul­
taneously as it is punched. 

Wright Line's new model 2629 Alpha-Numeric Printing 
and Tabulating Punch is the first and only fully manual 
punch that has the ability to print alphabetic, numeric 
and special characters and also to tabulate like a 
typewriter. 
Operation is simple. Just turn selector dial to desired 
character, depress the punch bar and card is printed 
and punched. 
Six adjustable tab stops make it possible to program the 
punch so that it will automatically space to preset loca­
tions by depressing the tab key. 

~ 
.Model 2600 

A reliable, accurate and inex­
pensive portable card punch 
without the printing feature. 
Exceptionally fast operation 
for straight numeric punching. 

Models 2610 and 2620 
Plastic card punches for 
punching Hollerith-type cod­
ing into plastic credit cards 
and ideritification badges. 

For a free copy of new bulletin describing all Wright Line 
portable punches, circle the reader service number. 

A Division of Barry Wright Cotp. 

160 Gold Star Boulevard 
Worcester, Mass. 01606 

OATA PROCESSING ACCESSORIES 
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OFFICE TALENT 
puts your programs 

"ON 
THE 
AIR" 

Office Talent's pool of skilled Key Punch Opera­
tors will help get yout program "On The Air". 
Whether your needs are permanent, temporary, 
by the hour, day, week or project, Office Talent 
will supply you IMMEDIATELY with the 
skilled talent you need. Ask about Office Talents 
"Programmati~s Service". Call or write M·iss 
Day. 

fJJllCEfj 
q-'/177Jlf1"' nht 15 E.- 40th St., N. Y. C. 
.I/:l.bIjJ '..I..lJy~. 212·532·0344 
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• Keep your computer running-not .Idle. 

• Schedule in 6, 10, 15 & 30 min. cycles, 
for daily, weekly or monthly periods. 

• Know in advance when slack periods or 
heavy work loads are coming. 

• Make changes & additions immediately. 

• Every hour saved saves you $20-$4P-$60. 

Write for .FREE 28 Pg. Illustrated Catalog- DA 12 

METHODS RESEARCH CORP. 
70 Willow Ave., Staten Island, N. Y. 10305 
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ill for the future of time-shared systems. Remember that 
much of the design and programming being done for time­
shared systems today is new. The professionals are greatly 
increasing their' efficiency to produce systems of this 
kind. 

costing and pricing 
Early sections of this report dealt with questions of the 

relative merits of batch and time-shared systems from 
economic standpoints. They have dealt also with the 
relationship of technical features to economic ones. The 
previous section dealt with costs of hardware and soft­
ware. This aspect of the economics of time-sharing 
systems-costing and pricing-is more closely related to 
business aspects. Costing and pricing refer to how one 
should account for costs and how charges should be made 
to customers-these are important aspects to any time­
shared system whether it be for commercial usage or to 
implement in-house capabilities or requirements. 

Anyone familiar in detail with the accounting and 
pricing procedures for large-scale batch systems will have 
no difficulty with developing accounting and charge 
policies for time-shared systems. Administrative proce­
dures for the batch systems are relatively straightforward, 
at least as they have usually been applied. The system 
equipment costs are well known for the first shift rental 
and for marginal additional rental on second and third 
shifts. Usually each job uses the entire system or, at least 
for simplicity, it is assumed the entire system is used. One 
simply keeps accounts of the amount of time the job runs 
on the computer, and charges the person appropriately. 

Time-shared systems will be more complex. Though 
there are differences, the philosophy of accounting and 
pricing is not radically different for a time-shared system, 
or shouldn't be. The time-shared system user will use a 
very powerful computer for shorter periods of time; 
perhaps accumulations of time slices ranging from 50 to 
200 milliseconds. There will be the introduction of the 
concept of "overhead computing," where the computer 
system is. performing computations-perhaps extensive­
in support of all users. Certain sophistications may be 
introduced in pricing such as charging the customer 
according to the priority he has been given in servicing 
the problems in the queues. 

As with any kind of accounting procedure, there are 
two types of cost: overhead and direct. The former are 
those that are not attributable to the given user, but 
benefit all users. The latter are those that are directly 
attributable to the user. Examples of overhead items are: 
operation of the executive, swapping between auxiliary 
and working memories, and idle time. Examples of costs 
that are (or are more likely to be) direct are: productive 
main frame computation, console time used, and auxiliary 
or working memory space used. 

Although most of the identifiable costs clearly fit into 
one category or the other, there are a number that could 
fit in either category, depending upon the accounting 
philosophy. As with all accounting systems, the question is 
whether keeping account of small costs and attributing 
them to specific users is worth the extra cost of the 
required monitoring and handling. On one hand, it is 
desirable to give the customer a complete accounting of 
just what system capability he used, and thereby reduce 
overhead costs to an absolute minimum. However, cost 
accounting can be excessive if carried to a very low level 
of data processing functions. 

A third type of cost can be regarded as a "one-time" 
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cost. Examples of this are the system design and systems 
programming costs that are done either initially with a 
system or at periodic intervals as the system is being 
modified or upgraded. These costs are not usually re­
garded as overhead and, of course, they are not direct 
charges to the customer. In general, they are amortized 
over a given period of time, and the prices charged for the 
services must, of course, take these amortization rates into 
account. 

customer charges-profit and loss 
Normally the basis for charges to the customer is. the 

direct costs described above, appropriately burdened. In 
the simplest case, the customer is charged according to 
processor time used, which includes ah allowance for a 
normal amount of overhead costs, such as those described 
in the previous section. Some specialized systems allow a 
charge per transaction. Some charge procedures will 
involve keeping track of time to the nearest millisecond for 
the main frame and for the peripheral devices, and . will 
charge different rates depending upon which of a half 
dozen or so priority levels are used. 

Some clues are now available as to order-of-magnitude 
costs of time-shared systems from the user's viewpoint, 
however. Table 1 lists cost data for ten time-sharing 
systems commercially available. It is interesting to note 

Table I. Commercial Time-Sharing Systems 

Organization Computer 

Allen-Babcock IBM 
Computing, Inc. 360/50 
Appiied Logic DEC 
Corp. POP-6 
Bolt, Beranek DEC 
& Newman, Inc. POP-1 
CEIR, Inc. GE ·235 
COM-SHARE, Inc. 50S 940 
General GE 235 
Electric Co. (New York) 
General GE 235 
Electric Co. (Penn) 
Munitype, Inc. GE 225 
IBM-Quiktran2 IBM 7044 
Tymshare Assoc. 50S 940 

Number 
of 

Users 

60 

20 

16 

30 
32 

40 

50 

40 

60 

processor time. Even if he has no such delusions, he 
should realize that the amount of processor time he gets 
for a given period of console time may vary greatly, 
depending lJPon a host of conditions such as number of 
other users, types of other problems in the system, and the 
like. 

The computation of the price for service will, in 
principle, not vary .from the price of any other service or 
product which, just as in manufacturing, is based on a 
certain expected usage or sales rate. If, for example, the 
charges were based on main processor time only, the price 
would be based on a certain number of hours of usage per 
day-say, six hours of billable or chargeable main proces­
sor usage. All overhead. costs would be added in such a 
way as to make the six hours of billable time a break-even 
point in the system. If the usage goes below the six-hour 
level, the 'overhead rate goes up and the system "loses 
money." If the system is utilized more than six hours per 
day, the system "makes a profit." 

Once the break-even point is passed in a time-shared 
system, the operation can, of course, be very profitable. If 
the break-even point is sufficiently low to allow usage be­
yond that point without adding equipment, then the profit 
leverage can be great. However, the profit leverage can be 
good even if certain peripheral equipments or high-speed 
memory units have to be added to keep the syst~in from 

Average Adpitional 
Fixed Fee Cost Per Charge 
Per Month Terminal Per Hour 

Per Terminal Hour Per CPU 

$250 None $240-$480 

None .$ 5.00 $360 

None $12.50 None 

None $ 5.00 None 

None $10.00 None 

$3501 $10.00 $180 

None $20-$30 None 

$150-$350 None None 

. None $12.00 None 

None $13.00 None 

Table adapted from data published by Computer Research Corporation, Newton, Mass. 

llncludes 25 hours of terminal time and 24 hours of CPU time. 
2Systems located in New York City and Los Angeles. 

that there is a factor of six spread in the per-terminal-hour 
charge for these systems (from $5 to $30), and even more 
interesting to note that there are two different pricing 
philosophies. One involves a per-terminal-hour use fee, 
usually on a sliding scale according to the number of 
hours used per month~ The other provides a fixed fee per 
month per terminal which in some cases amounts actually 
to a minimum charge. In one case not represented in the 
table (Keydata Corp.) pricing is totally dependent upon 
facilities used. 

The variance in prices and pricing techniques would 
appear to indicate that more experience is required before 
cost factors in time-shared systems are well understood. 

The unsophisticated buyer should pe wary of any costs 
which relate only to console time. In the first place, he 
may be deluded into some belief that console time equals 
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downgrading in the quality of the service as the service 
amounts are increased. As the quality of the service 
deteriorates, that is as response times get intolerably large, 
a processor can be added. The system should be of the 
multi-computer nature to allow for the efficient addition of 
such extra capability. Also, the programming system 
should allow the addition of an extra processor, and if it 
were designed correctly in the first place, it will be. It is 
clear that many one-time costs are independent of the 
number of users. Among these are likely to be physical 
space; programming system, and most of the computing 
system. Therefore, as the amount of usage rises, and it can 
rise almost indefinitely in a well designed centralized 
system, the profit leverage gets extremely attractive to the 
entrepreneur or to t~e organization implementing a system 
for service in a large company or agency. • 
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. If you 
don't recognize 

.. any of these -"The Time-~h'~ingmethodpfovidesinstant __ _ 'sail-sfl-ed· users o' f . ~~;:~~~.ehFse;~~er~l~t.7o~~~i~ti=~~;~ :r~ec~~~ keeps the .technlcal language pure." J. E. 
. . Hart, Manager - Heavy Machinery Estimat-' 

. . . . ." '. .... . . . . . ing, qleveland Crane & Engineering. 
"." . . .' . '.' . .. . . . 

GeneralEledric 
• " • ", ," f' • • • 
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COmputer 
.... Ti01e-Sharing .. wedeier~ine pigment for=ta~·Of colors 

5 · ~~~~._~_~ __ jn-seconds- not hours- with GeneralcE:lec-
~ - . tric Time-Sharing Service. This is a tremen-. ervlce... s. J. Huey, Direct~r, C.ol.or Standards. Labo-

. do us improvement in time and accuracy." 

. . .' . 'ratory, The Sherwin-Williams Company • 

. . . WE CAN REFER YOU TO THOUSANDS MORE~ 

~ Information 
'WSystems 

DATAMATION 

,-' ~ .. 

E 
a 

E 
u 

t 
. t 

b 

V 

" E 



)0 

"General Electric's Time-Sharing Service 
saves students' time ... it equips them to 
work with 'a computer throu.ghout all levels 
of problem definition." Professor Otto Zmes­
kal, Oean-College of Engineering, The Uni-
versity of Toledo. ' 

"In four seconds General Electric Time­
Sharing Service answers a gear design prob­
lem which would take all day with a calcu­
'Iator. As a result, more problems are solvedx 
in far fewer man-hours." James Edmiston, 
Product Engineer, Star Cutter Company. 

Computers are for people. 

Five years ago only professional 
programmers knew how to tglk to 
computers. Ordinary people were 
squeamish about taking the big step. 

, But, General. Electric changed all that. 
General Electric believes that 
computers are for people. 
Businessmen. Scientists. Engineers. 
People like you. Creative people who 
want to do useful work. 

, A few minutes behind a teletypewriter 
on line to General Electric's Time­
Snaring Service and ydu'llnever be 
quite the same. ) 

'You'n getthe Time-Sharing b':1g. 

But you won't be alone~ Time­
Sharing is contagious. Powerful GE 
computers, located in our Time- . 
Sharing centers, are already serving 

.. n,ecember 1967 

"New insights into problem solutions are 
now being made as a result of ·the 'power 
assists' to the imagination from hailing a 
conversation with a computer." J. E. Wal­
strom, Consultant-Formation Evaluation, 
Standard Qil Company of California. 

thousands of creative people who 
want to get things done. 
Most of them never see the computer, 
on Iy the teletypewriter. And yet, the 
compLJter is there, a silent partner 
helping to do useful work. 
Few of these peopleunderstafld the 
meaning of bits, bites, breakpoints 
or the.binary code. Whatthey do 
understand is BASIC.* 
The new-BASIC language lets you 
speak to the computer in a language 
everyone can understand and 
remember. The English language. 
For the first time, an information 
system serves the convenience of 

'human'beings rather than the 
convenience of the machines. The 
my'stery is gone. 
Using BASIC, you can solve the kind 
of problems you'll find in your 
in-basket. In a few hours, you'lf be 
'able to write your own new programs. 
You carl ask the computer to print 
out hundreds of other use1tJf 

CIRCLE 21 ON REAO'ER CARD 

"General Electric's Time-Sharing Service 
permits us to economically finalize design 
layouts in hours instead of weeks; Compu­
tations done on the computer cost 1/10 
of what they 'Would if done manually." War­
ren K. Brown, Structural Engineer, Hall Ski­
Lift Company, Inc. 

programs from those stored in your 
library. And-you can also use ALGOL 
and Conversational FORTRAN. 

Time-Sharing: using the powerful 
combination of General Electric' 
cOmputers and the BASIC language 
is one of the landmarks in the, age of 
computers. A man and a computer 
can do more useful work than the 
sum of what each can do 
independently. 
Bringing to people the useful work, ,) 
of the computer is the purpose <;>f 
General Electric's Information 
Systems business.-
General Electric believes that 
computers are for people. 
People like you. 300-05 

*Developed at Dartmouth' College. 
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not so purposive 

CYBERNETICS 
CONFERENCE 

last third. '(Whatever ,happened to' 
AT&T?)' , 

Dr. Margaret Mead~ anthropolo-, 
gist, American Museuql of Natural 
History, aI!d on the Scientific Council 
of the American Society' of Cyber­
netics, ',recalled that a decade ago she 
hoped that the interdisciplinary na­
ture of cybernetics, or feedback, or 
teleological phenomena would be an . 
influence in, settling inter-nation 
squabbles 'and inspiring international 
understanding. She has given up on 
this idea but now hopes that cyber­
netics can have significance for inter­
disciplinary activity as a way of look-

0' For one and a half days on ncilogical 'success engendered a new ing at things-or as a language. 
October 26. and 27, 1967, series of technical and social problems She admonished the ASC to ask 

' , in'the beautiful auditorium harder than before. Seitz' principal ' itself: "What are you founding? Why? 
at ,the National Bureau of concern is a parallel of Nero fiddling How do you keep from getting old? 

Standards in .Gaithersburg, Maryland, while" Rome burned., He worried Do you want to, die in ten years? 
there was a revival of a three-ring, about what he called the "death of ,What kind of people do you want? 
circus and va'riety- show with an all- interest in innovative methods of What kind don't' you want?" Ironic, 
star cast, including three outstanding problem solution. In the U.S., this that at this conference on purposive 
foreign' luminaries (one for~, each might happen in 'ten generations," he systems, the sponsoring society is 
ring) , that performed its repertoire . said. His hope lies in the ",cybernetic charged with being currently pur-
before a mixed audience of some 250 revolution" which in one-tMrd of a poseless .. 
of the merely curious and the buffs; ce~tury, by the evolution of feedback On being asked from the floor to, 

Of course, the First Animal Cyber- technology, will enable us to do large disting~ish general systems theory 
netics Symposium~with the esoteric, and complicated tasks efficiently with from cybernetics, Dr. Warren McCul-
all-embracing (thus little understood) ;, ever fewer people.. loch, MIT, and president of the 
theme: "Purposive Systems - The· 'Dr. Emanual Mesthene, who is in American Society of Cybernetics, first· 
Edge of Knowledge"-was not billed charge of the IBM-funded program at replied that "generalsyst~qlS is so 

. __ ~·~as.a.revival.even,-thoughjt_was.adver~arvard_University-on.thejmplication~~general-as .. to-be .. vacuous" .. and .. then. 
tised as the, twelfth conference on of 'technologic,al change, opened his continued with a delightful and em:-
cybernetics. talk with the admission that he didn't dite exposition on neurophysiology 

It 'was not billed as a three-ring know anything about his paper's pub- that left this reviewer entertained, but 
circus; it was described as a confer- lished title: "Social Organisms as Pur- still uninformed on what distinguishes 

, ence . with three 'technical sessions: posive Systems.", But he did know general systems from cybernetics. ' 
Man as a Purposive System; Ma- about the Hhrvard program and that's 
chines. as Purposive Systems; Men what he ,talked about ... fortunately. 
ane) Machines Together as Purposive Mesthene said, that, (1) new tech-
Systems. And it was not billed as a nology must lead not, only to social 
variety show, but as an interdiscipli- change but to new social and indi-
nary meeting. Almost all the speakers vidual values; (2) change is so exten-
were indeed famous for their special- sive now that it must be' considered 
ties-which they spoke on very well, the essential characteristic of the 
largely disregarding the obviously world; (3) the particular kind of 
contrived titles of their papers.' AI- change experienced is never indepEm-
mo~t all speakers' products were bot- dent of the fact, that technology 
tIed and uniformly labeled: For Pur- brought it about; therefore, the prin-
posive Systems Only. And the show, cipal political problem of our day is 
was very good. Highly. entertaining, to systematize 'and institutionaJize the 
polished performances, little informa- expectation of change. " 
tion, which is all one could reasonably Dr. Talcott Parsons, a Harvard Un-

, ask of a show. iversity sociologist and president, of 
Important and ,famous people the American Academy of Arts and 

spoke on the nature of our society Sciences also disavowed the title of 
and the potential role of "cybernetics" his talk; "Facilitating Technological 
in solving our horrendous problems.' Innovation-in Society." Parsons said' 
Dr. Frederic, Seitz, president, Nation~' that complex organizations for educa-
al Academy of Sciences" noted that tion arid research, and giving higher : 
from the cave man, to agricultural education the stewardship of intellec-. 
man, to industrial man, to science- t~al values, ·were the two develop-
based technological man, each tech- ments in our society that produce and 

,*The first 10 were the annual Macy conferences I 

from 1944 to 1953; the eleventh, out of which 
the 'idea for this' meeting. grew, was the in­
augural meeting of the American Society for 
Cybernetics held three years' ago on October 
16,1964. 

control technological change. He 
thought it an illuminating feature of 
,this century that U. S. Steel was the 
dominant company in the first third; 
General Motors in the second third; 
and that probably IBM will be in the 

the nature of purpose 
Dr. David Hawkins, philosopher, 

Univ. of Colorado, actually spoke on 
"The Nature of Purpose." And his 
was the last paper of the last session. 
Hawkins talked about the distinction 
made by Hans Storm between a de-

. sign and an eolithisin.' An eolith is a 
piece of' junk like a' spear, accidental-, 
ly adapted to a use it suggests. :A 
:design is a structure, made out ,of 
homogenous parts, for doing an al­
ready determined task. In design, the 
ends can be said to justify the' means. , 
In ari' eolithism, the ends must be 
formalized to 'include the means. So 
that "ends justify means" is an irrele­
vant, phrase in an eolithism; The verb 
"to purpose/' then; iseolithic. 

The "Evolution of Purp9sive Be­
havior"was the title of the paper by 
Dr. Alexander Fraser, geneticist, old­
time <::omputer modeler, Univ; of Cin­
.cinnati. Also commenting that he did 
not know what his title meant, he 
wondered whether the ability to de­
fine a purpose and to adapt behavior' 

:.. to achieve it characterized a pur­
posive 'systein or' whether natural 
selection. sets intrinsic purpose, and 
the'species adapts its behavior to 
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Now proven in extended use: 
the error-free reliability of 

llScotch"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 profit from 
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. 
·'SCOTCH" AND THE PLAID DESIGN ARE REGISTERED TRADEMARKS OF 3M co. 
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From an original painting by Neil Boyle 

CHRONOS 
Time is the world's most valuable commodity. For information on Planning Research 
Corporation's capability in real-time systems, time-sharing systems, and automated 
management information systems; write on your letterhead for our new brochure, 
"Computer Systems Design and Implementation." Please address your inquiry to the 
attention of Mr. John N. Graham, Jr., Vice President and General Manager, Com­
puter Systems Division. 

PLANNING RESEARCH CORPORATION 
Home office: 1100 Glendon Avenue, Los Angeles, California 90024 
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CYBERNETICS . . . 

achieve it. He reported that i'andom 
walk methods for naIve computer ge­
netic models are now exhaust~d; that 
he has run models for 50 or 60 genes 
and that because no one has encour­
aged him to run 100,000 generations, 
he can't give an answer to the ques­
tion: "Given an infinite number of 
ways to produce an organism, how 
does evolution decide which way to 
evolve?" He believes that an odd 
random event can set a population on 
a track and that it is likely that 
evolution blundered along' on 50-50 
compromises until it arrived at its 
present superlative machinery. 

In a well-done review paper on the 
history, of the discovery of some 
neurophysiological correlates of be­
havior, Dr. Ralph Gerard-physiolo­
gist and dean of the Graduate School, 
Univ. of California, Irvine-put in 
perspective the enormous difficulty of 
the current unsolved problems of find­
ing the neurophysiological basis of 
behavior. 

J. A. Haddad, IBM Corp. vp for 
research and development, made 
some projections on what can be 
expected in future. computer hard­
ware. He also made a pass at saying 
we'll need software too. 

In . central processing units and 
memory, Haddad sees a trend toward 
associative memories mainly used as 
indices. An exciting forecast is for 
control read-only memories to replace 
the instruction registers and to control 
the opening and closing of gates in 
the CPU. Thus, one could "read in" a 
new computer. Printers won't be 
much different, and file storage capac­
ity and speed will increase, with 
prices decreasing somewhat. In the 
input-output/people area, consoles, 
student terminals, keyboards, tablets, 
and voice recognizers will proliferate, 
predicted Haddad. 

Five speakers contributed in one 
way or another to the polemical storm 
in which such meetings are invariably 
held. Dr. Seymour Papert, MIT 
("'Why Machines Can't Think") , 
counterattacked with feeling those 
sceptics, especially among the human­
ists, who remain unconvinced that 
machines will play championship 
chess, or master and translate natural 
languages, or retrieve relevant infor­
mation for solving problems or . . . 
and who liken cyberneticists who 
make such claims to the alchemists of 
another day. About "thinking ma­
chines," such as chess playing pro­
grams, Papert proclaimed that if a 
machine won't learn, the responsibil­
ity is with the teacher, and not with 
the machine, which the earlier black-
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Cinch-Graphik 
high speed 

plug-in 

fixed store 
memory 

planes 
less than 

1(: per bit! 

Fixed resistor matrices, using nickel-phosphorus 
thin-film resistors on G-1 0 glass-epoxy substrates pro­
vide many advantages to the logic or system designer. 

FLEXIBILITY: 

PERFORMANCE: 

SPEED: 
BIT DENSITY: 

STABILITY: 

Plug-in card configuration permits rapid language 
changes and fast, economical programming. Lan­
guage changes within the same matrix can be made 
in minimal time at low cost. 
Discriminates against capacitive and inductive par­
asiticcoupling. Resistive loading damps drive and 
sense line transients, particularly at high speeds. 
150 nanoseconds. 
Up to 100 per square inch. 
TC is +80 ppm;oC and drift is always positive (less 
than 2% after 5000 hours @ 75°C @ 2 watts/in2). 

For additional information, contact Mr. Leo Thomas, Thin Film Department, 
Cinch-Graphik, 200 S. Turnbull Canyon Road, City of Industry (Los Angeles), 
California 91744, phone (213) 333-1201. CG6744 
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box notions implied. U sing Green­
blatt's chess playing program-hav­
ing a B rating-as an example that 
proves his contention (Papert may be 
unaware of the old Yiddish proverb, 
"for example is no proof"), Papert 
said that Greenblatt rna-de a machine 
that could be treated' as a sentient 
intelligent being; it prints out what 
you ask of it so it could be improved, 
on line. 

Another message from Papert was 
that, in the solution of problems, a 
person uses not only logic of which he 
is aware but also a fund of relevant 
knowledge that he cannot make ex-, 
plicit even to himself. How to pro­
gram a machine with knowledge it 
needs but of which the programmer is 
unaware,' is a problem Papert didn't 
try to solve. 

machine intelligence 

One of the optimists on the pseudo­
issue "Can machines think?" is Dr. 
Herbert Anschutz, Ministry of De­
fense, West Germany, whose paper 
was enticingly labeled: "Prospects for 
the Development of the Psycho Cy­
bernetics of Intelligent Behavior." He 
believes that large machines and 
brains are both instances of large 
systems for whose operation we do 
not yet have a theory. He does not 
believe that when we do have' a 
theory, it wili indicate different re­
strictions on machines' and on brains. 

In the only talk of the conference 
about concrete work by the author, 
Dr. Ivan Sutherland, Harvard Univ., 
gave a terse, well-organized, and lu­
cid presentation of schemes for mak­
ing three-dimensiona 1 oscilloscope 
displays for graphic (not natural 
language) communication between 
man and machine. Sutherland identi­
fied digital and analog tablets, for use 
in editing text in a machine, as the 
most exciting development for the 
possibilities of effective communica­
tion between man and machine. 

Dr. J. C. R. Licklider, IBM, who 
has long been in the forefront of the 
man-machine business, expressed his 
thoughts on the nature and role of 
man-machine work. Conventional ma­
chines, he said, are used to evaluate 
formulas . . . to solve already formu­
lated problems. The role of man-ma­
chine work should be to improve 
understanding and to help formulate 
nebulous ideas. But merely having a 
typewriter at a console is not enough. 
With computer graphics and lots of 
computing power, including an 
amount of software that will' take 
many years to develop, Licklider is 
optimistic that machines will be use-
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ful to mEm in the formulation and 
understanding of ideas, theories, and 
problems. 

Judged by the ferocity of the' coun­
terattack on what he said, and on 
what he didn't say, Dr. Bar-Hillel's 
mistitled paper "The Future of Man­
Machine Languages" was an unex­
pected bombshell. Bar-Hillel, philoso­
pher, Hebrew Univ., Israel, is a well­
known sceptic of cyberneticist's 
claims. He spoke not about whether 
machines can think, but mainly about 
whether machines can master a 
natural language, and have sufficient 
knowledge, criteria for relevance, and 
reasoning ability to indeed engage jn 
intelligent conversation with a human 
being to the end of helping the hu­
man being to formulate and test 
theories. He said, "Today, it is noth­
ing short of preposterous to think that 
a computer can master a natural lan­
guage." He concludes naturally that 

computers are unlikely ever to play 
an active role in theory formation arid 
testing. 

In discussing the limits of what can 
be achieved in the field of intelligent 
conversation with a computer, he 
asked by how much our aims must be 
lowered to make them reasonably 
achievable. Instead of a natural lan­
guage, he suggests the possibility of 
the machine being able to master a 
language having a restricted syntax 
and semantics. Thus, topics of con­
versation would be very limited. This 
would also limit the extent to which a 
computer could determine relevancy 
of appropriate data for use in check­
ing the compatibility of a proposed 
theory because to do this it is manda­
tory that the formulation of the. data 
be transferred in accordance with 
meaning rules that the language may 
not be able to apply. ' 

In looking at the first four or five 
moves of two chess games in progress, 
one between chess masters and one 
between two computers, one might 
not be able to tell which is which. 
Some would consider this to be signif-

icant. But Bar-Hillel remarks "Noth­
ing of any importance follow~ for the 
chances of developing an intelligent 
chess playing program." 

rebuttals 
The rebuttals to Bar-Hillel included 

the defense of a faith ,that was not 
attacked. It was pointed out that Bar­
Hillel was dishonest to argue against 
an intelligent machine defined as one 
requiring a mastery of natural lan­
guage, among other things, and then 
show that machines do not now have 
a mastery of natural languages. The 
accuser said that some animals dis~ 
play intelligence and do not have 
mastery of a language. Bar-Hillel 
wasn't there to defend himself against 
this non-sequitor. Were he there, he 
would surely have' pointed out that 
intelligent conversation, not \ intelli­
gent animals, requires mastery of a 
natural language. Others admonished 
the audience to listen to Bar-Hillel 
but to be agnostic of him just as he is 
agnostic of the believers. 

One man told this reviewer in pri­
vate that Bar-Hillel didn't really 
qualify to have his opinions because 
he probably had never written a pro­
gram nor sat at a computer console. 

Dr. Saul Amarel, RCA Princeton 
Laboratories, reported on the history 
of computer use in helping people to 
specify goals and to specify sO,lutions 
to problems. He discussed conditions 
for problem solution such as appro­
priate representations and reformula­
tion and said, in effect, that much 
work needs to be done before the 
problem of constructing an artificial 
intelligence can be solved. 

From the USSR came Dr. Nicolas 
M. Amosov, Deputy, Supreme Soviet; 
Head Biological Cybernetics Depart­
ment, Institute of Cybernetics, Kiev, 
Ukranian SSR. Amosov, a heart sur­
geon, as well as a fiction and non­
fiction writer, spoke on "Models of 
Information Processing Within Man." 
He showed slides of block diagrams 
and accompanying definitions. Labels 
in the blocks were items like feeling, 
speech, perception, will, conscious­
ness, creativity. The blocks repre­
sented a computer program that 
"modeled" each such attribute of 
man. On being asked what experi­
ments he had in mind 'to validate or 
invalidate his model, Amosov replied 
that he had some in mind, but that 
there was lots of work to do. 

A final message of reassurance both 
to the Congress of the U.S. and the 
Supreme Soviet of the USSR. You 
may rest assured that there is at 
persent no cybernetics gap between 
the two countries: zero minus zero 
equals zero. 

-LOUIS ,FEIN 

FOR CAELUS CIRCLE 24 ON READER CARD~ 
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. \ international 
meeting •••. 

STANDARDIZATION 

OF PROGRAMMING 

LANGUAGES 
On November 6-10, 1967, 
a meeting of ISO /TC97 / -
SC5 was held in Paris. 
SC5, which stands for 

Sub-Committee 5, is the group re­
sponsible for standardization efforts in 
the area of common programming 
languages. It belongs to Technical 
Committee 97 whose scope is stand­
ardization in the area of computers 
and information processing. Together, 
they belong to the International 
Standards Organization of which the 
United States of America through the 
U.S. Standards Institute (USASI) is 
a member. 

The procedures for realizing an 
international standard are long and 
tedious. First, a member country or 
some other acceptable body proposes 
a working paper. This ultimately 
turns into a draft proposal which may 
be circulated any number of times 
until it is finally acceptable. Then the 
draft proposal is elevated to the status 
of a draft Recommendation which 
subsequently becomes a Recommen­
dation. After the passage of a suitable 
amount of time, it becomes an ISO 
Standard. 

More than a year ago, both 
FORTRAN and. ALGOL were proposed 

'This announcement is neither an offer to sell nor a solicitation of an offer to 
buy these securities. 'The offer is made only by the Prospectus. 

129,000 Shares 

Systems Eng41eering Laboratories 
Incorporated 

Common Stock 
($1 Par Value) 

Price $44 per Share 

Copies of the Prospectus may be obtained in any State only from such of the 
several Underwriters. including the undersigned. as may 

. lawf~Uy offer the securities in such State. 

Lehman Brothers 

Lazard Freres & Co. 

Paribas Corporation 
]Xovember 17. 1967. 

C. E. Unterberg, T owbin Co. 

Loeb, Rhoades & Co. 

Bache & Co. 
Incorporated 
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"It's good 
business to 

help colleges" 
"Business has a direct and pressing 
need for colleges of high calibre. 
Carnation recognizes that its suc­
cess tomorrow depends in large part 
upon the quality of the college grad­
uates it hires today. We also benefit 
from the continuing stream of ideas 
and information which college re­
searchers provide .. 

"Colleges are faced by the con­
tinuing pressure of higher costs 
due in large part to the demands of 
a more complex technology. To 
maintain their standards and to 
fulfill their crucial role, they need 
increased support by business. 

"Carnation now provides volun­
tary financial aid to more than 125 
colleges and feels that this is one 
of its best investments for the 
future." 

H. E. Olson, President 
Carnation Company 

A major problem in the education of 
students is rising costs. If companies 
wish to insure the availability of col­
lege talent, they must help support 
colleges with financial aid. 

SPECIAL TO CORPORATE OF­
FICERS-A new booklet of par­
ticular interest if your company 
has not yet established an aid· 
to·education program. Write for: 
"How to Aid Education-and 
Yourself". Box 36, Times Square 
Station, New York. N. Y. 10036 

COLLEGE IS 
BUSINESS' BEST FRIEND 
Published as a public service in cooperation 

with The Advertising Council and 
the Council for Financial Aid to Education 
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STANDARDIZATION 

for elevation to the status of draft 
Recommendations. While FORTRAN in 
the meantime has become a USA 
Standard it was decided to hold up 
further work on a US ALGOL Standard 
until ALGOL became an ISO Recom­
mendation. Some further editorial 
work is required of the FORTRAN draft 
and through the generosity of the 
French standardization body, they 
vohmteered .to complete the work 
within the next few months. This 
means that both ALGOL and FORTRAN 

will continue their distribution with 
letter ballots to the TC97 member 
countries for acceptance as ISO Rec­
ommendations .. 

Concerning COBOL, the US sub­
mitted their working paper the first 
wee'k of June, 1967. On the first day 
of this meeting, the document was 
given the status of a draft proposal, 
primarily because it had passed the 
four month rule required for the sub­
mission and distribution of docu­
ments. 

During the next three days an ad 
hoc COBOL working group met with 
representatives from the USA, United 
Kingdom, Netherlands, Japan, France 

and Germany. The purpose of these 
meetings and the ad hoc COBOL group 
was to discuss the US draft proposal 
and the comments which had been 
distributed by Japan, France, the 
United Kingdom, and the' European 
Computer Manufacturers Association. 
The general consensus was that an 
ISO COBOL Standard must be a subset 
of the COBOL Edition 1965, and that 
furthermore, it would be highly desir­
able to have the ISO work ideritical 
with the USASI proposal. During the 
three days of meetings, many pro­
posed changes were discussed and an 
exceptional spirit of international 
good-will and cooperation was evi­
dent. Many proposals that would 
have made the ISO COBOL a super-set 
of the USASI COBOL were withdrawn in 
favor of maintaining compatibility 
with the USASI work. 

Currently' there exists a very few 
minor differences between the USASI 

and the ISO COBOL and it is hoped 
that in the near future the USASI 

X3.4.4 Committee will be able to 
resolve these remaining differences. 
Finally, the eight attending member 
countries voted unanimously that the 
USASI COBOL proposal as amended by 
the work of the ad hoc COBOL work-

For CRT SPOTS in a hurry . .. 
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. . . the fastest deflection amplifiers available 
New Beta ±35 volt Deflection Amplifiers, series DA223*, DA224* and DA225*, are the 
fastest now available. Rated for ±2.0, ±4.0 and ±6.0 amperes of deflection current 
respectively to each axis of a directly-coupled deflection yoke. 
POWER SUPPLIES - Maximum performance when operated from ±35 volt power sup­
plies. Can be operated, however, from any power supply level from 15 to 35 volts. 
For raster scanning appl ications, operate with any two unsymmetrical power supplies 
totaling up to 70 volts for greater flyback voltage capability. 
DAMPING & BANDWIDTH - A unique method of damping optimizes the Amplifier for the 
particular yoke being used. The Amplifiers·· exhibit essentially constant small-signal 
bandwidth irrespective of load inductance. 
CHOICE of CLASS A or CLASS AB - Class A for nonlinearlties of ±O.02% maximum or 
Class AB for minimum power consumption. 

Send for data sheet on II 
the fastest deflection Beta Instrument Corp 
amplifier available, fast. • . " .' 

377 ELLIOT sr:, NEWTON UPPER FALLS 
. MASSACHUSETTS / TEL. 617 • 969-6510 

*pat. pending 
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ing group, be approved as the first 
draft ISO Recommendation for 
COBOL. In addition, an editing com­
mittee was appointed to prepare this 
document and forward it directly to 
TC97 with a request that postal con­
firmation take place directly on the 
Technical Committee level according 

to the ISO directives. It was obvious 
from this meeting that an internation­
al COBOL standard based on the USASI 

work is both desirable and achiev-' 
able. During this time, Working 
Group 1 held its first meeting on the 
stardardization of programming lan­
guages used for numerical control of 
machines. The languages that they 
are considering include ECMA point to 
point, EXAPT 1, APT, and 2CL. 

Sub-Committee 5 also produced 
and will circulate a revised document 
concerning criteria to be applied in 
the standardization of programming 
languages. 

Finally, the scope of Sub-Commit:­
tee 5 was changed. This change 
broadened the previous scope which 
was devoted exclusively to standardi­
zation in the area of common pro­
gramming languages of broad utility. 
The new scope now' states, . "The 
standardization and specification of 
common programming languages and 
the characteristics of other software of 
broad utility, with provision for re­
vision, expansion and strengthening 
and for the definition and approval of 
test problems." The Committee ad­
journed with a feeling of accomplish~ 
ment and issued a press release to 
that effect. 

-HOWARD BROMBERG 

J:JFlTRMRTICN 
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Five Standard DruIDs 
fill IDost "Spe.cial" Needs 

2032C 

Will a standard VRC drum memory meet. your 
particular requirements? The following facts are 
helping lots of people answer with an emphatic 
"Yes!" 

STANDARD VRC DRUMS ARE EASY 
TO USE. We supply all five models with com­
pletely self-contained digital interface. (Model 
10048 is optionally available with diode boards 
only.) A self-clocking feature boosts readout ac­
curacy and adds to application flexibility. 

STANDARD VRC DRUMS ARE FLEXI­
BLE. Our 5-"drum line covers a random-access stor­
age range of 328,000 to 64,307,200 bits. Frequencies 
go up to 1.8MHz and avera,ge access to 8.7msec. 

STANDARD VRC DRUMS ARE RELIA­
BLE. Non-recoverable error rate is 1 in lOt!! bits 
... design life, 100,000 hours ... MTBF, +5,000 
hours. All five models take 95° humidity, and op­
erating temperatures from + 40° to 105°F. with 
100cfm air flow. Dust-tight, pressurized and sealed 
containers handle various operating environments. 
And here's the clincher. We back the reliability of 
all our standard drums with a full year's warranty. 
Want more details? Rend for our new, 12-page Drum 
Memory brochure, DB-6711. 

Computers are known by their MEMORIES 

... so lS 

Box 20d 
Precision Park" North Springfield, vt. 05150 
Tel. 802/886·2256 TWX 710·363·6533 . 

When it comes to engineering opportunities (and the good life, North Country style), the place to come is Vermont 
Research Corporation. For specific information, contact: ~ICHARD A. STOVER, Vice President-Engineering. 

CIRCLE 51 ON READER CARD 
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Take NCR 735. 
The shortcut from data to mag tape 
that bypasses punch cards. 

CIRCLE 27 ON READER CARD 

Now you can convert data directly from 
source documents onto magnetic tape 

without using punch cards. NCR offers 
its new family of magnetic tape 

encoders-NCR 735. This shortcut makes 
it unnecessary to handle or store punch 

cards in many applications, saving 
time, work and space. 

NCR 735 operators use a standard 
input keyboard for encoding data; and 

each unit both encodes and verifies. 
The NCR 735 holds data in its memory 

prior to encoding onto tape. As a 
result, the operator can easily and 

quickly correct errors before they get 
on the tape. There are four modes of 

operation - entry, verification, 
search, and error correction. 

Specific members of the 735 family 
allow other kinds of operations: 

(1) conversion of punch cards to 
magnetic tape, (2) conversion of 

punched paper tape to magnetic tape, 
(3) off-line high-speed print-out, 

(4) typewriter print-out, (5) linkage 
with an adding machine to provide total 

detail listing as data is encoded, and 
(6) use of a controller to combine 

data from two machines onto one tape. 
To add to the NCR 735's versatility 

and usefulness, any unit can be equipped 
with a telephone subset so that data 
can be transmitted from one 735 to 

another over voice-grade wires. 
For complete information on the 

NCR 735 family, contact your NCR man 
or write NCR, Dayton, Ohio 45409. 

INlclRI 
THE NATIONAL CASH REGISTER COMPANY, DAYTON, 45409 @ 

DATAMATIDN 
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news 
VISUAL SIMULATION 
COMPUTED FOR NASA 
The GE Electronics Laboratory has 
developed a visual simulator for 
NASA'S Manned Spacecraft Center in 
Houston. Based on a general purpose 
computer and five memories, the sys­
tem is capable of displaying pictures 
on a 614-line CRT in up to 1000 
shades of color; the pictures are cre­
ated by the computer from its stored 
digital information-no cameras, films 
or drawings are used. Up to three 
simultaneous views of 40 obfects can 
be simulated; all parameters (object 
size, shape location, viewing window 
size, location and attitude) are under 
software control. 

The observer can "walk" around a 
simulated scene as it appears on the 
display by manipulating a control 

stick. The computer senses the ob­
server's location and uses mathe­
matical laws of perspective to change 
the displayed scene. In test applica­
tions, a street scene, an aircraft car­
rier, an airport, and. a lunar module 
were simulated on the display. The 
prime objective of the development of 
the system was to simulate the. condi­
tions a pilot can expect during a flight 
experience. 

In addition to space applications 
such as a simulated soft landing on 
the moon, or a rendezvous with an­
other vehicle, developers suggest that 
the three-dimensional display can also 
be used in urban planning and archi­
tectural training: using the control 
stick, viewers can walk down streets 
or enter buildings. 

UNIVERSITY STARTS SURVEY 
OF- ED'P INSTALLATION COSTS 
The first opportunity for U.S. and 
Canadian computer users to get ob-
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briefs 
jective detailed information on costs 
will be offered by the U niv. of British 
Columbia as the outcome of a project 
headed by V. W. Ruskin. 

Some 3000 questionnaires have 
been printed by the university, to be 
sent to a cross section of North Amer­
ican edp ·users. The questions are 
specific enough to uncover the costs 
of equipmen~. and staff by industry, 
size of company, type of application, 
hours of use, etc. The university is 
also supplying the computer time and 
programs necessary for detailed anal­
ysis of the results. 

In spite of the surplus of question­
naires these days, DATAMATION urges 
readers to cooperate in this unique 
venture. The information is to be 
supplied anonymously and the results 
will be available to all, probably 
about March next year.· With them, 
an organization should have a clear 
idea just what other groups about the 
same size are spending to do the 
same things. 

Those who do not receive question­
naires but wish to contribute should 
write to V. W. Ruskin, Dept. of 
Mechanical Engineering, University 
of British Columbia, Vancouver 8, 
Canada. 

ARMY STORAGE/RETRIEVAL 
SYSTEM FROM LINK GROUP 
A sophisticated on:...line microfilm up­
dating service, AMACUS, was sched­
uled to be delivered Dec. 1 to the 
Army's Rock Island Arsenal, Rock 
Island, Ill.; it is expected to become 
operational early next month. AMACUS 
was developed and built by General 
Precision's Link Group. 

Within the next several months 
AMACUS will be married to automatic 
microfilm storage and retrieval equip­
ment; the result should be a much­
improved system for assembling the 
graphic and alphameric data needed 
for Army Weapons Command pro­
curements. Ail ASPR-type bid solicita­
tion covering the storage-retrieval 
portion of the Rock Island Arsenal 
system is scheduled to be issued this 
month. 

More efficient 8ssemblv of these 
technical data packages i; the objec­
tive of a major development project, 
known as TIWPAS, within the Army 
Materiel Command. SO AMACUS if it 
works at Rock Island, probabl; will 

be replicated. Competition, notably 
from IBM, is a possibility, however. 

The storage-retrieval equipment to 
be acquired by the Arsenal is likely to 
be DARE, a Magnavox system already 
installed at AMC's missile and elec­
tronics commands. DARE, essentially, 
copies microfilmed data off aperture 
cards, stores it on keyboard-accessed 
microfilm chips, and outputs the in­
formation onto new aperture cards. 
Each chip is identified by an optically­
recorded binary code. 

AMACUS, which stands for Auto­
mated Microfilm Aperture Card Up­
dating System, consists of thes~ basic 
elements: a scanner-recorder, which 
converts microfilm data into binary 
code and vice versa; a crt display 
screen with light pen and control 
panel; an optical viewer; and an elec­
tric typewriter. Aperture cards con­
taining graphics and/or alphameric 
information are input individually; 
the contents of each are displayed on 
the crt screen; the operator makes 
corrections with the light pen and 
through the typewriter, using the 
viewer display for reference; the cor­
rected information is photographed 
on a new aperture card, automatically 
processed and ejected. 

At Rock Island, a typical update 
run will take about five minutes per 
card, according to present plans. Mic­
rofilmed drawings with original di­
mensions of up to 22x34 in. can be 
accommodated by the system. The 
scanner-recorder will distinguish mic­
rofilmed lines with a minimum width 
of .003 in. Conversion of each aper­
ture card to binary form requires a 
maximum storage capacity of 25 mil­
lion characters. 

FRANCE'S PLAN CALCUL 
SPAWNS BIG MACHINE 
Over the next five years the French 
government hopes to re-establish an 
indigenous computer industry. To do 
this, de Gaulle's advisers have pulled 
quite a coup in getting wholesale 
collaboration within the French elec­
tronics business, forcing some shotgun 
marriages that have left knowing 
pundits agasp. All this has been done 
with the aid of a very big carrot: a 
promised share of the $150 million 
earmarked for Plan Calcul ( France's 
"Computation Plan") . 

The initial fruits are about to be 
seen. The CAE 10.070, first of the 
new Gallic big computers, is sched­
uled to hit the market in '68. 

The first moves in the Plan were 
based on CITEC, common subsidiary 
set up by two big electronics firms, 
CSF and CGE. Yet another company, 
CAE, looks after the computer man­
ufacturing end for CITEC. The next 
move by the government was to set 
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news briefs 
up a central development and manu­
facturing unit to meet the needs of 
Plan Calcul; this was the Compagnie 
Internationale pour l'Informatique, or 
CII. In October '66 CITEC moved 
CAE's activities over to CII. 

The CAE firm, of course, has had a 
cross-licensing agreement with Scien­
tific Data Systems. SDS president 
Max Palevsky, recently addressing 
some financial analysts, affirmed the 
fact that his company is now affiliated 
with CII in the "design and develop­
ment of an advanced multiprocessing 
system. 

"These technological de vel 0 p­
ments," Palevsky said, "may lead to 
improvements which will significantly 
extend the life of our present Sigma 
line by providing new equipment that 
might be called an additional half 
generation ... " 

This was how things stood until a 
couple of months ago when de Gaulle 
completed the master stroke in merg­
ing Thomson-Houston and CSF. Al­
though such a merger was believed 
nigh impossible, it finally brought 
Thomson-Houston's m u c h valued 
peripheral making subsidiary, Sperac, 
directly into the national framework 
for computer development. 

What this all adds up to is that 
France's biggest telecommunications, 
systems and components houses are 
all tied in to Plan Calcul. Today, CII 
looks something like this: managing 
director and vp is Robert Remillion, 
president of CITEC; president is 
Jacques Maillet, president of Inter­
technique. CII employs 2,600 people 
with 40,000 square metres of manu­
facturing space. Arid its big job is to 
see the CAE 10.070 through. 

In broad terms the 10.070 is a 
general purpose system for multipro­
cessing and time-sharing. It uses a 
central main memory that can be 
accessed by six independent proces­
sors. The memory is structured in 
524,000 octets, or groups of eight-bit 
bytes. One processor is allocated the 
central job of program control and 
arithmetic handling; basic cycle time 
is 0.7 usec. The individual processors 
have separate integrated circuit mem­
ory blocks with a 0.06 usec access 
time. And in the central processor the 
memories serve as general registers 
for arithmetic and logic operations. 
The memory block is structured into 
sets, each with 16 registers; a central 
processor can have from one to 32 
sets. At anyone time there is only one 
set, nominated the active set, linked 
to the central processor. Each critical 
program has its own set of registers 
which becomes active when a particu­
lar program is substituted for the 
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program under way. 
This technique, claim CAE design­

ers, eliminates redundant operations 
otherwise needed for safeguarding 
and restoring the contents of regis­
ters. 

Paging, segments are used for main 
memory sharing, and there is a dy­
namic assignment of pages to differ­
ent programs. This task is handled by 
a topography device which keeps the 
main memory's organization up to 
date in the processor stores. There are 
108 wired instructions for the central 
processor including a stack handling 
routine. 

The 10.070 has 240 input levels, 
each with a precisely allotted input 
priority. In-parallel accounting for all 
of the user's remotely transmitted and 
received information is effected by 
means of multiple transfer units. 
These are capable of simultaneously 
transferring information bet wee n 
memory and 32' peripheral control 
units. The total output is 250,qOO 
octets a second. A single multiple 
transfer unit can organize concurrent 
operation of one disc unit, two card 
readers" a card punch, typewriter and 
two magnetic tape drives. A single 
transfer unit handles 32 million bps 
on one of 32 channels. CII offers four­
level software with the machine. The 
first gives self-service operation for 
modest batch processing configura­
tions. The second offers the combina­
tion of batch processing with real­
time working. Number three on the 
list is for a large configuration linking 
as many scientific, dp and peripheral 
jobs as possible under control of a 
monitor. And the fourth is for a big 
time-shared-with-batch operation in a 
utility network. FORTRAN IV and PL/I 
compilers are being written. 

Successful development of the 
CAE 10.070 may well lead to an 
upgraded model of the SDS Sigma 7, 
and perhaps other additions to the 
Sigma line. 

BUNKER-RAMO, SCANTLIN ASK 
FCC TO SUSPEND WU TARIFF 
The FCC has been asked to suspend 
Western Union's proposed SICOM tar­
iff on grounds that it is discriminatory 
and prejudges the pending computer 
utility inquiry. Basically identical 
petitions were submitted by Bun,ker­
Ramo and by Scantlin Electronics, 
two suppliers of stock market infor­
mation retrieval services. (For late 
developments, see Washington Re­
port, p. 95.) 

SICOM is a computerized, store-and 
forward market information service 
involving shared use of broadband 
channels. The sharing is what creates 
the alleged discrimination. B-R's peti­
tion contended that the SICOM custom-

er in Los' Angeles would' pay $280 
per 'month for a' service costing 
$4,597.33 per month under private 
line tariffs. Western Union itself was 
quoted to show that SICOM customers 
would get the equivalent of private 
line 'service at far less than' private 
line rates. The petition referred to 
explanatory material WU filed with 
the commission when the new tariff 
was proposed, in which it was ex­
plained that "SICOM (Security Indus­
try Communication) Service . . . pro­
vides each subscriber with the equiva­
lent of a private wire network ... " 

The B-R petition used the Tele­
quote IV donnybrook of 1965 to dra­
matize the carriers' control over entry 
into the telecommunications market. 
In that case, B-R tried to lease cir­
cuits from both AT&T and WU for 
the use of brokers buying the Tele­
quote IV service. WU refused out­
right and AT&T imposed allegedly 
impossible conditions. "The carriers 
exercise this control (over market 
entry) even though they may be 
in error as to whether, certain data 
processing functions are in fact com­
munications activities," B-R argued. 
"And there is no practical appeal ... 
Hence, all competition may be stiRed 
by . . . the carriers. For, as the 
carriers move into the areas of data 
processing and communications ser­
vices, it will be in their self-interest to 
eliminate as many potential rivals as 
possible." 

SICOM, both petitioners insisted, 
would project WU into the data pro­
cessing business not just potentially, 
but actually. They pointed out that 
the proposed service includes message 
retrieval, error checking, message 
priority queueing and formatting­
"data processing functions ... which 
have no relationship to communica­
tions activities." 

SOFT SPOTS APPEAR 
IN SOFTWARE ORDERS 
A survey of the larger software com­
panies has verified current rumors 
that a slowdown. is being felt-al­
though it affects some firms consider­
ably, others hardly at all. 

Biggest dent is in government con- , 
tracts, especially from NASA, but in­
cluding most of the armed forces and 
even such recently booming areas as 
education. (A big exception is the 
Army . . . apparently feeling no 
budget pangs.) On the commercial 
side, several comp~nies say they're 
busier than ever but a few think the 
outlook is less rosy. A side complaint 
from some of the big boys: there's a 
lot more competition, with all those 
new little outfits coming in with .low 
bids. 

A summary of reasons for the 

FOR G.E. CIRCLE 30 ON READER CARD~ 
DATAMATION 

, 



Advertisement 

00 

Weyerhaeuser 
• • 

010 IS growing 
a management 

information 
system. 

What computers 
00 did they choose? 



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

Weyerhaeuser·o 8 

is building a : 
nationwide network 
of General Electric 

. computers: . 

C,:j 

C () 



00 

00 

D Two large-scale GE-635 
computers are the heart 

of the system. Interconnected, 
they store huge volumes of 
business data for Weyerhaeus­
er's forest products headquart­
ers in Tacoma, Washington. 
The GE-635's will process the 
data in real time, so they can 
respond quickly to manage­
ment inquiries. 

Eleven compact GE-115 
computers will be sta­

tioned in Weyerhaeuser's 
paper, packaging, lumber, and 
plywood installations through­
out the country. These versatile 
GE-115's serve as high-speed 
input/output terminals feeding 
complex tasks to the GE-635's. 

A medium·scale GE-415 
is being used in Chicago 

in development of systems and 
programs. Because of their 
compatibility, there will be no 
major. conversion when this 
work is later transferred to the 
central GE·635's. 

Four General Electric 
.DATANET-30* commu­

nication controllers handle the 
long-distance traffic between 
computers. They also tie in 
some 150 Teletype terminals in 
Weyerhaeuser offices across 
the United States. 

·DATANET, Reg. Trademark of General Electric Co. 

But the computers are only part of the story ... 



Here's how 
Weyerhaeuser 
is putting their 
General Electric 
information system 
to work: 

~ Information 
'W Systems 

The real key is an exclusive 
General Electric concept called In­
tegrated Data Store. President 
George Weyerhaeuser describes it: 

"We are creating a data base - a 
central file of all important busi­

ness data. With our interconnected network of computers 
and Teletypewriters, every manager will have access to this 
data base. Thus, the computer becomes a flexible and ef­
fective management tool and an important adjunct to the 
manager's thinking process." 

Bringing to people like George Weyerhaeuser the, useful 
work of the computer is the purpose of General Electric's 
Information Systems business. We'd like to help you. Call 
your General Electric Information Systems Sales Repre­
sentative. Or write General Electric, Room 912, 2721 
North Central Avenue, Phoenix, Arizona 85004. 300-06 
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dropoff in activity: 
The continuing battles in Washing­

ton between Congress and the Ad­
ministration over budget cuts vs. a 
tax increase. The effect of this on 
lower echelons seems to be delays in 
reaching decisions on proposals. 

The market is changing. In 1965-
66, the bulk of business was in mas­
sive conversion jobs. Now the empha­
sis is on new systems design-which 
takes fewer but more experienced and 
talented people. 

The major manufacturers are at the 
stage in their business cycle where 
they are consolidating software-that 
produced outside as well as inside. 
Until some new machines come 
along, they need less help. 

One of the companies that sees no 
signs of a slowdown is Mellonics 
Litton, which reports they have never 
been busier. (They have added 200 
people in the last year for a total of 
300.) And they say that so far any 
drop in other companies sure hasn't 
reached the stage where recruiting is 
any easier. 

COMPUTER USE WIDENS 11\.1 
MARKETING APPLICATIONS 
Although the application of comput­
ers to marketing and' advertising 
planuing and decisions is relatively 
new, major companies are now at the 
operational stage in several areas. A 
discussion of their progress was pre­
sented by A. Edward Miller, presi­
dent of Alfred Politz Research, at a 
workshop meeting on advertising fi­
nancial management of the Associa­
tion of National Advertisers. 

Politz sent out questionnaires to 
selected members of the ANA, an 
organization of industrial and com­
mercial companies-not advertising 
agencies. The questions were simple, 
asking the respondent if his company 
had ever tried any of some 20 appli­
cations in advertising and marketing. 
If so, he was also asked if it was 
experimental or operational and if it 
was being handled inside or outside 
the company. 

Answers were received from 56 
companies, ranging from medium size 
to very large. 

Sales. analysis proved to be one of 
the most popular areas. Of the 56 
companies responding, only four had 
not tried to apply computers in this 
area. And 75.9% said they have such 
programs operational-plus three com­
panies buying this service outside. 

In sales, forecasting, 20% of the 
firms haven't tried it but over half 
have operational systems and another 
21.4% are experimenting with it. 
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About one in seven companies had 
reached the point of using market 
simulation models to evaluate the 
effects of ch~nging conditions on their 
product lines. 

Another area asked about was 
media selection and evaluation. Here, 
less than half the companies had 
either experimented or developed op­
erational applications. Of the minority 
who took advantage of these tech­
niques, most used outside services­
presumably their advertising agen­
cies. 

About four out of ten companies 
have applications for advertising mea­
surement-where the money is spent. 
In advertising. expenditure studies, 
however-how much to spend, allo­
cation by region, product, etc.-very 
little has been done. Only about one 
company in five was using or experi­
menting with computer-aided deci­
sions. In accounting and control of 
expenditures, however, more than half 
were active. Other, hazier areas­
such as advertising effectiveness and 
marketing/ advertising planning-show 
a fairly small number with programs 
under way. 

As a final statistic, although there 
are few who can agree on just what a 
management information, system is, 
over half the companies say that they 
have one in operation. 

TWO MORE COMMERCIAL 
TIME-SHARERS OPEN DOORS 
Two new time-sharing firms start op­
erations this month-Rapidata Inc. of 
New York using a GE 420, and 
Computer Network Corp., Washing­
ton D.C., using a Burroughs 5500. 
Both report officers, many from GE, 
with several years of time-sharing 
experience. 

Rapidata, headed by Stewart Gold, 
ex-dp manager and time-sharing user 
at International Flavors and Frag­
rances, is backed by Wien, Lane, 
Klein & Malkin, a real estate firm 
whose properties include the Empire 
State Building. Computer Network, 
headed by Frank Trumbower, ex­
GE'er, has just raised up to $450K 
through a public' offering along with 
over $97K from such backers as Com­
ress and ex-Univac marketing vp L. 
E. Johnson. 

The 14-man Rapidata will special­
ize in large computation jobs, such as 
regression analysis and linear pro­
gramming. The 420, which now has 
one CDC-made 23-megacharacter 
disc. (three more can be added), will 
handle 30 users simultaneously. The 
firm hopes to put 60 on at the same 
time by spring. Cost will be 5¢/sec­
ond for cpu time, $ll/hour for termi­
nal time, plus mod 33 or 35 terminal 
and line costs. Another 420 will be 

installed in New York in the spring, 
and two more may' go into New 
Jersey during the summer. Rapidata 
is also testing other developing time­
sharing systems for graphics and 
other applications. Direct competition 
for the firm in the metropolitan area 
include GE (265), IBM (Quiktran), 
CEIR (remote GE-265 in D.C.), 
Realtime Systems (B-5500) , Data 
Network ( 940 and 360/40) , and 
soon to come, ComShare. 

Computer Network, according to 
its prospectus, will get one B5500 this 
month and a second next summer. 
Remote batch and scientific applica­
tions are among those offered. 

IBM SEES SIGNS OF 
PL/I REACHING MATURITY 
Tests of the PL/I (F) version 3, 
released last month, showed gains in 
compilation speed in commercial ap­
plications of up to 60% over earlier 
versions, according to IBM. Job exe­
cution speeds were twice as fast on 
the average, ,although some programs 
were run four times as fast. 

"The gains in PL/I performance 
indicate that this new language is 
well on the road to maturity," said 
John E. Guth, Jr., director of systems 
marketing for IBM's Data Processing 
Div. He reaffirmed IBM's position 
that the language "will become the 
primary language for today's and 
tomorrow's highly diversified comput­
er installation." 

At a SHARE meeting this August, 
after a long period of silence on PL/I, 
IBM informed the user group that it 
was throwing full development sup­
port behind PL/I and would not 
make any non-standard extensions to 
COBOL and FORTRAN. (A later com­
ment from IBM indicated that all the 
non-standard features FORTRAN and 
COBOL . users wanted incorporated 
were not lost forever, but would be 
considered. ) 

At this meeting, PL/I (F) compi­
lation performance was said to be 
roughly equivalent to FORTRAN G while 
significantly faster than FORTRAN H 

option II. But the object code perfor­
mance was considerably slower (1.5-4 
times) than either FORTRAN. This 
PL/I version was slightly faster in 
compilation than COBOL F, but slower 
than COBOL in object code perfor­
mance (.76 as efficient). The measure­
ments were taken on a model 40. 

MICROFILM SYSTEM SCANS, 
CONVERTS, AND TRANSMITS 
The latest wrinkle in microfilmed data 
automation is about to emerge from a 
developmental cocoon at the Army 
Material Command. It consists of a 
system that automatically scans 
"micrographic" information-statistical 
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This is all 
that stands between 

your computer and our . . mass storage ....... ..:;,.,., ...... , .. .;.: .. ,.", ... , .... , ...... . 
system. 

One lowly plug turns the Bryant XLO-IOOO Controller into a universal 
memory system-for any computer, new or already in use. Simple? Even more 
so, when you add a comprehensive software package that includes handler 
and maintenance routines. 
The auxiliary system is fast and economical too. Designed to operate in 
several different modes-serial and parallel-it features word transfer rates 
from 50 microseconds to 900 nanoseconds per word. To and from two 
computer central processors. . 
And up to eight" data storage devices can be operated from one Controller. 
You can improve your memory-as your needs grow-from 8 million to 5 
billion characters. 

Mode12A 
Series 4000 
plug-in Disc File System. 
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SimpliCity, economy, speed and flexibility. All funnelled 
through a plug. It's enough to make a 
\\Bryant Believer" out of any­
body. Give us a chance. Write 
Ex-Cell-O Corp., Bryant Com­
puter Products, 850 Ladd Rd., 
Walled Lake, Michigan 48088. 
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charts, curves, and related graphics­
then converts and transmits this data 
via Telpak or Autovon lines. 

A prototype installation is being set 
up at AMC's missile command in 
Huntsville, Ala., next door to the 
Marshall Space Flight Center; the 
center developed much 'of the soft­
ware. Transmissions to AMC hq in 
Washington are scheduled to begin in 
about six months. The basic equip­
ment used in the developmental con­
figuration consists of a Stromberg 
Carlson 4020 crt plotter, a microfilm 
scanner and a facsimile machine 
made by Alden Electronics, West­
boro, Mass., and Viscomat (Kodak) 
film processing equipment. 

The system will deliver' charts, 
graphs, and similar pictorial sum­
maries of AMC field activity to head­
quarters within a day after the end of 
each reporting period, reports Tom 
Doran, leader of the task force that 
developed the new system. Manual 
methods require about two months, 
he adds. 

The input to AMC's 'new micro­
graphic system is mag tape from 
which a series of data points are 
calculated. The data points reflect 
AMC supply activity-e.g., number 

, of supply orders, classified by product 
or bookkeeping category, which were 
received, processed, and/or filled dur­
ing a particular period. The data 
points are derived from a preceding 
routine which the task force has been 
running on an SC 4400. 

The data points control operation 
of the SC 4020 plotter; they guide an 
electron beam across the face of the 
plotter's crt and this image is auto­
matically captured on microfilm. After 
processing, the film is optically' 
scanned and transmitted to AMC hq 
by the fax machine. 

A different plotter program is usu­
ally required for each type of graphic 
output, reports Doran. But all the 
software is available and can be read 
in and out quickly. 

When the new system goes oper­
ational, it will be married to another 
one Which involves conversion of al­
phanumeric data into microfilm rec­
ords. The latter application has been 
undergoing tests since last July at 
three of AMC's National Inventory 
Control Points, each equipped with 
an SC 4400 plus peripheral microfilm 
processing equipment. 

Among other applications, each 
Nlcp is recording supply catalog 
changes on microfilm and sending 
this film to the using installations in 
the field. The data is recorded on film 
at a speed of 15,000 lines per minute; 
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each line has a maximum of 13 char­
acters. Before, the catalog revisions 
were produced on line printers. It is 
estimated that at just two of the three 
facilities, the switch to microfilm will 
save well Dver 7,000 hours of com­
puter time annually. Getting the in­
formation to the user quicker is pro­
ducing additional benefits of the same 
magnitude. 

ARMY MOVES TO CUT 
PROPOSAL TIME, COSTS 
A basic change in dp equipment 
selection and evaluation procedures, 
capable of telescoping the time frame 
by as much as 50% and reducing 
costs' by a like order of magnitude, is 
being studied by the Army. 

Lengthy system specs and vendor 
proposals would be eliminated, ulti­
mately. The former would be re-:­
placed by an RFP containing a brief 
description of a needed system, a 
detailed description of a representa­
tive benchmark test, and a list of 
software and other support require­
ments. The vendor would propose a 
particular equipment configuration 
and operating system, and report the 
processing time for each run required 
by the application. Vendors could get 
benchmarks changed, but these modi­
fications would be strictly controlled. 
The winning bid would be selected 
on the basis of a benchmark test of 
each entry. Actual workloads or rep­
resentative samples would be used, 
rather than simulator programs, to 
minimize possible disagreements with 
bidders. 

Army information specialists have 
prepared an initial version of the new 
procedure, which is now being re­
viewed at command levels. Several 
vendors have said they're interested 
in the idea, and a pilot test is likely to 
get under way next year. 

An abbreviated RFP, covering aug­
mentation of a 360/65 scientific sys­
tem at Picatinny Arsenal in Dover, 
N.J., should be issued within the next 
few months. Bidders will respond 
with abbreviated proposals, and their 
offerings will be subjected to bench­
mark tests employing a representative 
sample of the workload. This particu­
lar acquisition may be readvertised 
and ultimately selected in the conven­
tional way, but officials expect the 
pilot test of abbreviated selection to 
lead to a procedure that can be used 
on its own. 

Abbreviated selection would be ap-
. plied initially only to selected scien­
tific systems which replicate' or aug­
ment existing installations. But even 
this limited use would encompass "a 
large number" of dp equipment ac­
quisitions, says a knowledgeable 
source. 

DOCTORS' PANEL CONSIDERS 
FUTURE APPLICATION NEEDS 
"Computers in Medicine" was the 
theme of Clinic Day at Providence 
Hospital, Detroit, covering the use of 
computers in emergency care 'of the 
critically ill, in radiotherapy, and in 
EKG analysis. It was generally 
agreed that computers are going to be 
a most important tool in all phases of 
medicine, with emphasis on the fu­
ture. Aside from the areas of hospital 
administration and laboratory auto­
mation, there is still a great deal of 
work to be done in defining problems 
well enough for computerization. 

Most of the discussion was devoted 
to the interpretation of EKG's, with 
the leadoff by Dr. C. A. Caceres, 
chief, Heart Disease Control Program, 
HEW, d~scribing his work with 
EKG's received from cooperating hos­
pitals. He hopefully mentioned a fu­
ture when physicians would be able 
to find and treat warning signs in a 
patient and thus ward off heart at­
tacks and the need for hospitalization. 
A panel of Providence physicians 
noted that often a single EKG was 
not sufficient to give a true picture of 
a patient's condition; comparison of 
variously timed EKG's may be' neces­
sary. Someone suggested that in the 
future adaptive pattern recognition 
may become sufficiently audio-ori­
ented to recognize heart sounds and 
directly interpret and diagnose them, 
thus replacing EKGs. 

Dr. Max H. Weil, director of the 
Shock Research Unit at the Univer­
sity of Southern California, noted the 
need for more instrumentation to 
carry forward the research work to 
practical application. This will re­
quire much interdisciplinary coopera­
tion. 

Dr. William S. Spencer, Texas In­
stitute for Rehabilitation and Re­
search, Texas Medical Center, Hous­
ton, said that applications are grow­
ing and advancing rapidly, although 
he expects parallel operations to be 
necessary for 10 to 15 years. Extensive 
patient information handling by com­
puter must be reliable; breakdowns 
could be catastrophic. Today's meth­
ods are still insufficient to handle 
large arrays of test medical informa­
tion, and solving some of the prob­
lems will take many hard steps. He 
said that it is often surprising to note 
the overall picture of a patient's care 
from computerized' handling; which is 
not apparent from fragmentized in­
formation. And from this, Dr. Spencer 
feels that the largest element of qual­
ity control in the future is. what the 
computer shows is being done in 
patient care. 

"In radiotherapy," said Dr. Harold 
Perry, director of the Radiation Ther~ 
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apy Center, Sinai Hospital, Detroit, 
"the computer is helpful in calcula­
ting the distribution of gamma rays 
from implanted material, and for cal­
culations in beam therapy." 

ENVIRONMENTAL CONTROL: 
THREE NEW PROJECTS 
To better control and benefit from 
water resources, a Stanford Univ. pro­
fessor of civil engineering, Dr. Nor­
man Crawford, has written a program 
in PL/I: Stanford Watershed Model 
V. When run on the local 360/67, 
this program can describe-and fore­
cast-the behavior of any river sys­
tem in the world. 

Watershed Model V is a translation 
of the hydrological (rainfall) cycle; 
ultimately, Dr. Crawford hopes it will 
solve such problems as proper distri­
bution of water during a shortage, 

regulation of water flow, flood warn­
ings and control recommendations. 
The system is capable of measuring 
the runoff from rain or snow into a 
river's headwaters, and can calculate 
the effects of a flood wave at any 
point in the stream. 

Developed I under a grant from the 
National Science Foundation, the sys­
tem may eventually have time-sharing 
capabilities, allowing officials at re­
mote places ( dams, hydroelectric 
plants, irrigation systems) to converse 
with the central computer via tele­
typewriters and CRT displays. 

An 1130 computing system is al­
ready forecasting river flow and flood, 
warnings to the low areas along the 
Ohio River. Observations made at 
rain and river gauges along the basin 
and tributaries are telephoned at reg­
ular intervals to district offices of the 
Weather Bureau's River Forecast 
Center in Cincinnati. 

In addition to these, another proj­
ect discussed at a recent conference 
at the Watson Research Center in 

76 

Yorktown Heights, N.Y., was an air 
pollution measurement and prediction 
program stored in a 360/40 at the 
Travelers Research Center in Hart­
ford, Conn. 

The program, a mathematical mod­
el which can analyze data from many 
types of emission sources and gener­
ate street-level pollution readings, 
was described by Dr. Glen R. Hilst, 
director of Travelers' environmental 
sciences department. From informa­
tion obtained from the system (devel­
oped under a grant from the Con­
neCticut Research Commission), the 
center can prepare a map of the state 
showing pollutant concentrations, in­
cluding the amounts of sulphur diox­
ide, carbon monoxide, nitrogen com­
pounds and soot in the air. Wind dis­
persion patterns can also be deter­
mined. The model is used to test meth­
ods of pollution control before action 
is recommended. 

POST OFFICE DISCUSSES 
AUTOMATION PLANS 
Dr. Edward M. Reilly, the Post Office 
Department's R&D director, dumped 
a big mailbag full of plans for im­
proved optical scanner and other 
sophisticated dp equipment in front 
of a recent "Briefing for Industry;" his 
audience consisted of about 500 tech­
nical representatives of potential sup­
pliers. 

"In FY 1970," Reilly said, "we are 
planning the advanced development 
of a second generation optical reader 
for printed characters", (a 'follow-on 
to the Philco-Ford equipment now 
being installed in several cities). In 
FY 1971, he said, a second generation 
script reader, capable of accepting 
hand~written ZIP code numerals, will 
be developed, plus a non-electronic 
optical reader. "Weare hopeful that 
the field of holography may offer 
promise of accomplishing this rather 
complex recognition function with an 
almost wholly optical device," Reilly 
explained. 

In FY 1970, the department plans 
advanced development of source-cod­
ing equipment which would be used 
by large' mailers to place machine­
readable address information on indi­
vidual letters. Optical readers capable 
of driving such equipment are also 
planned; they would be placed at the 
point where mail is first received in a 
post office, and make it possible to 
perform subsequent processing opera­
tions completely automatically with 
devices linked to code readers. 

'Other projects: an improved 'pre­
sorter, able to cull optically-scannable 
mail from the general mail stream, 
thereby increasing scanner through­
put; an orientation module for optical 
scanners that would enable them to 

accommodate varying address loca­
tions; a computer-controlled sack 
sorter; and a system for marking all 
postal' vehicles so that the vehicle 
numbers could be entered automatic­
ally into a c~mputer-controlled dis­
patch system. 

Reilly said all of these projects 
would begin, or be significantly ad­
vanced, during FY 1969-70. 

POD also has big plans for input­
ting data via speech recognition 
equipment instead of manually-oper-:­
ated keyboards. A numeric speech 
translator has been developed al­
ready. It "may be considered as a 
useful module for replacing the man­
ual keyboard now used in sorting 
parcel post," Reilly explained, but he 
emphasized that its numeric capabili­
ties are limited. "In FY 1969, we are 
hoping to support the technology of 
advanced speech recognition units for 
more general use in all kinds of mail 
handling eqllipment. In 1970, we are 
planning to begin advanced develop- , 
ment of an alpha-numeric speech 
recognition unit, one capable of taking 
all of the normal kinds of input from 
a mailing label or address, freeing the 
operator from the keyboard. By this 
means, we hope to eliminate some of 
the errors which are always caused by 
humans using keyboards." 

No pricetag was 'attached to these 
ambitious plans, and in view of the 
budget squeeze financing may be a 
problem. But Congress seems recep­
tive; the Post Office Department's last 
R&D budget, one of the largest in the 
agency's history, was approved on the 
Hill without a penny being sub­
tracted. If a pending postal rate in­
crease is okayed, and Postmaster 
General Lawrence O'Brien succeeds 
in getting his department converted 
into a government-owned corporation, 
like TVA, the money problem will 
diminish further. 

O'Brien, who shared with platform 
with Reilly, asked the nation's R&D 
community to come up with addition­
al ideas for improving postal opera­
tions. An "Industry Guide for the 
Preparation and Submission of Un­
solicited Proposals" was distributed. 
Proposers were told their ideas could 
lead to sole source procurements only 
when the subject matter "merits . . . 
support, (when) the substance there­
of is not available . . . without \ 
restriction from another source, or . . . 
competition is otherwise precluded." 

ADAPSOi QUIET ON TOLLS, 
ASKS FREE COMPETITION 
The FCC should not permit common 
carriers to market data processing 
services if their "prices or terms of 
sale" are injurious to competition. 
This is the only regulation of the 
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We figured out how 
to let you get this much more 
out of your 360. 
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Through EXODUS II, a low-cost, proven 
system for converting your 1401 Auto­
coder or SPS source decks to 360 
Assembly Language programs. With 
EXODUS, the full power of DOS or OS is 
available and the original program ~ogic 
is retained. And it works without resorting 
to compatibjlity, even during the 
translation phase. This avoids the 
high cost of compatibility hardware, 
for one thing, and its limitation on 
system expansion for another. 
You don't even need cos. Plus, if you 
are thinking of multiprogramming or 
teleprocessing, EXODUS is a tool that 
can solve your conversion problems. 

Also, EXODUS translated programs 
conserve valuable core. And because of 
the modular design, the system can be easily 
modified to take Care of unique requirements. 

Sooner or later you will want to forget Auto­
coder and start writing 360 programs. Why not 
now? EXODUS II is ready for immediate delivery. 

Wri te for opr brochure. Read the complete 
details. Then contact Charles Sullivan, 
Manager, EXODUS Systems to arrange for 

. a thorough demonstration. (Don't send a 
deck uritil after you read the brochure.) 

Computer Sciences Corporation, 650 North 
Sepulveda Blvd., El Segundo, California 90245. 

Cotnputer Sciences 
Corporation . 
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dp/communications industry that the 
Association of Data Processing Ser­
vice Organizations will recommend to 
the FCC in the inquiry beginning in 
February. Otherwise, the organization 
feels, free competition should be 
maintained in the industry. 

Much to the chagrin of some time­
sharing firms in ADAPSO, the proposal 
calling for elimination of message toll 
charges in data communications was 
deleted from the recommendations. 
The board of directors felt this was 
not in the immediate interests of the 
organization. Many small member 
firms; not using communications in 
their services, believe the competition 
from on-line service bureaus will in­
crease quickly enough without pro­
viding the added incentive of reduced 
communications costs. One observer 
feels this issue could give rise to a 

. schism in the organization. 
Other recommendations ADAPSO 

will make are: service centers should 
be allowed to switch messages when 
this is not the main function' but 
incidental to the dp service involved; 
users should be able to use non-com­
mon carrier attachments (meeting 
,standards) on both private and dial­
up lines; a digital data transmission 
network with data-conditioned line 
quality at low cost is needed; addi.; 
tional tariffs providing for a wider 
range of data transmission speeds 
should be offered; because of tariff 
disparities from state to state, FCC 
should establish uniform equipment 
and line standards and charges and 
recommend their adoption to the state 
utilitIes commissions; standard and 
reasonable charges for the cancella­
tion ob channel services should be 
establi~hed. ADAPSO is preparing eco­
nomic data to support these recom­
mendations. 

ASTROLOGICAL INSTALLATION 
NOW READY TO DIRECT LIVES 
"If single, marriage will be delayed 
from . . ." This incomplete sentence 
in our 'computer-produced 10,000-
word horoscope caused us to wonder 
if this was a symbolic omission or a 
printing error only a computer would 
have been insensitive enough to 
make. 

Time Pattern Research Institute, in 
cooperation with service bureau Tab­
ulating and Business Services, recent­
ly demonstrated to the press its new 
system for producing 20-page' horo­
scopes in less than a minute. To the 
5,000,000 believers in the U.S. (40 
million said to be "interested"), the 
reports on character and personality 
and a 12-month forecast, are offered 
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at $15, versus $5-500 and up to 60 
hours for manual production. 

In the data base of the system, an 
IBM 360/40, are 18 million charac­
ters in phrases (all the different com­
binations of text relating to character, 
health, finance, romance, etc.). The 
system contains tables of positions of 
the sun, moon, and planets for the 
last 80 years. Taking the individual's 
exad time and place of birth, it 
determines the positions and relation­
ships (what "house" and "sign") of 
these bodies at birth and over the 
next 12 months. The location is cor­
related with the equator as' well as 
the celestial bodies. 

Though there is a basic agreement 
among astrologers on the calculations 
and on which relationships between 
the celestial bodies are important in 
casting a chart, the interpretation of 
these factors varies. Time Pattern's 
system contains the theories of Katina 
Theodossiou, said to be among the 
foremost astrologers. TBS' most diffi­
cult task was in formatting her inter­
pretations, especially since any 
change in combinations of "condi­
tions" can affect the analysis. Though 
some contradictions must still be 
worked out, the machine is now said 
to be programmed' to produce up to 
two billion different reports. 

According to Miss Theodossiou, 
computerizing these data and theories 
means that "limitless numbers of 
studies can now be made ~ . . on the 
incidence of correlate astronomical 
configurations as it relates to psycho­
logical problems such as alcoholism, 
drug addiction, suicidism, autism, etc. ' 
Similarly explorative studies can now 
be made in other directions such as 
ratios of intelligence, superior intel­
lectual and artistic endownients." 

(In the meantime, my horoscope, 
accurate in many ways, leaves me 
wondering if I really could be a big­
game hunter.) 

NEW FIRM WILL LEASE 
SOFTWARE PROCESSORS 
Information Systems Leasing Corp. 
has been established in Glenside, Pa., 
by software pioneer Mary K. Hawes, 
most recently manager of information 
systems at Univac where she was 
responsible for the IMRADS, informa­
tion management system. 

The company will develop, lease, 
and maintain major applications-ori­
ented information system processors. 
They will be designed for third-gen­
eration and later computers, but will 
include subsystems that can be used 
by current tape-oriented installations. 
Support services, such as training and 
updating, will also be supplied by 
ISL. 

Two characteristics of this type of 

software make leasing advisable, Mrs. 
Hawes said. These are that software 
becomes obsolescent faster than hard­
ware and that, applications software is 
undergoing ITIodifications more or 
less constantly because of changes in 
both the hardware and the . applica- ' 
tions area itself. 

EMPLOYEES ACCUSED OF 
ILLEGAL COMPUTER USE 
The Chicago Board of Education has 
accused five employees of its data 
processing bureau of using the 
Board's Hat-rate, leased scanner for 
non-Board work. The five, ,who' have 
since resigned, allegedly were operat­
ing their own dp firm, whiCh dealt 
with ,reputable firms in the city. 
Among those who left was bureau 
director James A. Quinn. 

The state's attorney office is cur­
rently investigating. The investigators 
emphasize that so far they have no . 
proof, that they are trying to find out 
the facts. 

And the facts that cause them the 
most trouble are the dp', equipment 
detaiis. Matters involving computer 
usage, and especially any unauthor­
ized uses, are so new that there are 
few precedents to guide lawyers asto 
whether something like this could be 
considered criminal. Questions to be 
answered, in addition to the veracity 
of the accusation, are: Does the use 
of. an, unmetered scanner-paid for 
but not in use-by those authorized 
to use it for the Board but who use it 
for non-Board business, constitute a 
crime? Did the employees - collect 
money that was not .passed on to the 
Board? 

The Board was the recent target of 
a critical report by Booz, Allen and 
Hamilton Inc., which said that the dp 
bureau was overequipped and under.,. 
utilized (see Nov., p. 94) The report 
cited a second document reader, no 
longer there, that was so underfed its 
cost per hour of utilization was $303, . 
instead of the optimum $45. 

NEW COMMAND/CONTROL 
ORDERS WILL COME TO 
$150 MILLION 
The' Joint Chiefs of Staff will buy 

. about $150 million worth of com':' 
mand and control adp equipment 
during a five-year period begin'ning in 
fiscal '69. Specs are about 80% corn.; 
pleted. They are scheduled to be 
finished next March, and JCS hopes 
to have an RFP on the street by July 
1, '68. AF /ESQ, Hansom Field,Mass., 
will evaluate bids. 

The application encompasses the 
world-wide military command ,and 
control system, which operates from 
approximately 35 major locations 
around the globe. Present gear ranges 
from 1401's up to Philco ,2000's. The 
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At last! 
The computer tape 

that's not 
~~too good to be true': 

Some tapes are. That is, certain of 
their properties are made "too 
good." Often at the expense of other, 
equally important characteristics. Audev K-68's balan 

properties prevent coating failure: 
The binder is hard enough to preve 
self-generated dirt caused by . 

o 

Outstanding tape durability can 
be gained at the expense of 
increased head wear; remarkable 
coating adhesion could mask 
inherent internal weakness (and 
result ir{premature breakdown); 
"high-powered" magnetic properties 
may cause the tape to be electrically 
incompatible with your computer 
system. 

One of those key properties is 
friction, both static and dynamic. 
And one way to reduce friction is oy 
lubricating the surface of the tape. 
But this "trick" solution is 
short-lived and tends to distort 
start! stop performance. 

abrasion, yet tough enough to keep 0 
the edges from deteriorati ng. f 

At the same time, K-:68's smooth, 
non-sticky coating provides few 
anchoring possibilities for ambient 
dirt or oxide redeposit. And its low 
resistivity virtually eliminates 
electrostatic pull on floating dust. Because magnetic tape properties 

are frequently interdependent, often 
conflicting, we make no boasts of 
specific superiorities for our new 
Audev K-68 computer tape. 

Instead, we deliver a premium 
tape in which all the critical 
characteristics have been balanced 
to provide a high initial·quality that 
will not deteriorate with storage or 
hard use. 

What do we mean by balance? 
Read on. 

It's a dirty shame 
what $Orne "clean" tapes 

. do to your heads. 
To begi n with, we know what 

happens when balance is lacking. 
There is, for example, one computer 
tape on the market that is excellent 
in its freedom from dropouts. It 
makes a remarkable "first-pass" 
impression. Yet, an imbalance in key 
properties makes this tape more 

In Audev K-68, we attacked the 
problem differently. Carefully 
combining binder ingredients, 
processing and surface treatment 
for proper static and dynamic 
frictional balance, we've produced a 
wear-resistant surface that will 
not break down on high-speed 
transports. 

But, you might ask, couldn't a 
really hard binder accomplish 
pretty much the same result? 
We say ... 

Don't get stuck by 
the '!sticky tape" test. 

Take one of those tough tapes and 
torture it. No amount of pulling, 
scratching or stripping off with 
pressure-sensitive tape will cause 
the surface to flake or shed oxide. 

But this, too, may be an 
imbalance. What you may not see is 
a stiffness and brittleness which 
could make the edges particularly 
vulnerable to damage. 

Balance also affects a tape's 
electrical characteristics. 

We do our bit for 
today's high densities. 

The higher bit densities oftoday's 
computer systems make demands 
that previously acceptable tapes can 
no longer meet. Use of a marginal 
tape in such circumstances often 
results in a gradual deterioration of 
quality. Dropouts increase; costly 
computer time is lost. 

Audev K-68 takes these new, 
stringent conditions into 
consideration. Its magnetic 
properties, coating thickness and 
surface smoothness are balanced 
for total compatibilitywith all 
computer systems and for equal 
performance at densities from 556 
bpi to 3200 fci and beyond. 

How? A balanced interplay 
between low loss magnetics, precise 



crowding, peaks ift and dropout o sensitivity without changin.g output 
or write current requirements . 

. K-68's balance also contributes 
to its environmental stability . 

. Keep cool. 
K-68 can take the heat. 

Some tapes are as perishable as 
ripe.tomatoes. They react poorly to 
temperature extremes in storage or 
transit; they "bru ise" easi Iy when 
moved from transport to transport. 

Not Audev K-68. Base and 
coati ng properties have been 
balanced to provide uniform 
dimensional behavior. Cupping, 
curling and edge ripples caused by 
differential expansion or contraction 
of coating and base have been 
virtually eliminated. 

Nor is Audev K-68 prone to 
skew-produced, time-displacement 
errors. Precision slitting, together 
with the scientifically designed 
Audev reel-and the low moment-of­
inertia of the tape/ reel combination 
-provide smooth tape motion on 
any transport. 

Test a sample reel on your 
transport. For a change, try a 
balance, not a compromise. 
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Are you 
trying to hire 
keypunch operators 

when you should be 
talking to us 1 
It could be the most profitable conversation you have had 
all year. Keypunching can be eliminated because there 
is a better, faster; more accurate and economical way to 
feed your computer: Digitek 70 optical scanning system. 

This versatile system reads 2500 pencil marked (original) 
documents per hour and transfers information directly 
to magnetic tape. The Digitek 70 not only saves labor, 
time and space, it also reduces errors, speeds the move­
ment of data and raises the efficiency of the computer. 

Keypunching can account for as much as 35% of the total 
cost of your computer operation and up to 90% of time 
delays. It is a profit drain worth far more than a close 
look and the suggested short conversation with us. 

Write for information on this and other Optical Scanning 
systems that read a variety of hand- or ,machine-printed 
source documents. 

OPTICAL SCANNING CORPORATION 
Newtown, Pennsylvania 18940 Phone (215) 968-4611 
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forthcoming procurement will include 
an equally broad range of equipment 
sizes. It will be installed in "a major­
ity of the 35 centers," says a Penta­
gon source. 

All of the hardware to be acquired 
will be off-the-shelf, he adds. An 
integrated adp system is a major goal, 
so one contractor probably will win 
the whole melon. However, subcon­
tracting may be necessary. Although 
the present configuration is largely 
IBM gear, the colossus from Armonk 
will not have any special advantage 
in bidding on the new equipment. 
DOD reportedly has gone to extra 
expense in writing the specs to assure 
an equal opportunity for all bidders. 

The winner undoubtedly will be in 
a position to reap additional business, 
since at least a few follow-on pro­
curements are likely. These will cover 
functions related to the main applica­
tion which require developmental 
effort. A space surveillance system 
was mentioned as one such follow­
on. 

The specs will leave operating and 
executive systems up to the bidder, 
but in each case he will have to meet 
minimum performance specifications. 
Each bidder also will have to furnish 
COBOL and FORTRAN compilers, al­
though the programming language 
has . not yet been determined. A 
benchmark test, based on a represen­
tative sample of the actual workload, 
will be run on each bidder's equip­
ment configuration and will deter­
mine the winner. 

DOD WILL ASK BIDS FOR 
MILlY ARY TRAVEL SERVICE 
DOD plans to invite bids next sum­
mer on a sophisticated computer net­
work which will make travel reserva­
tions for military personnel and con­
tr~l movement of their personal 
effects. The system will consist essen­
tially of a large cpu-on the order of 
a 360/50 or /60-with multipro­
gramming and multiprocessing capa­
bility, up to 500 remote terminals, 
and up to 5 billion characters of 
random access storage. Approximately 
200 terminals will have CRT's plus 
TTY's, while the remainder will have 
TTY's alone. 

Army's Military Traffic Manage­
ment and Terminal Service, which 
has DOD-wide responsibilities, will 
operate the new complex. Specs being 
written now are scheduled to be 
ready in March. Hopefully, the net­
work will become operational in mid-
1970. 

The passenger travel reservation 
system, known as PASTRAM, will re-

December 1967 

quire MTMTS to interface with the 
seat inventory files of all major do­
mestic airlines. Separate communica­
tion links with each airline are a 
possibility, by MTMTS is more likely to 
use a computerized interline switch­
board which is expected to be in­
stalled in Chicago next year.' This 
switchboard, a Univac 494, is de­
signed primarily for travel agents. It 
will give them immediate access to 
several airlines' reservation systems. 
Reuben H. Donnelley Corp., which 
will operate the switchboard, and Air 
Transport Assn. members, who will 
put up part of the cost, are currently 
working out the details. The system is 
known as DOARS (Donnelley Official 
Airline Reservation System) . 

. PASTRAM also encompasses auto­
matic fare calculation. MTMTS expects 
to buy the software commercially. 
One likely candidate is a program 
written by tariff expert Jay Schuler, 
now being used by Braniff. United 
Airlines is hard at work on another, 
while a third is being developed by 
Donnelley for use with DOARS. 

The dp system to be advertised 
next summer will implement the final 
phase of both P ASTRAM and the per­
sonal property management opera­
tion, known as WHIST. When PASTRAM 

is fully operational, it will encom­
pass all military passenger travel 
movements by commercial air and 
land carriers within the continental 
U.S. Army command. The workload 
will total about 2.6 million transac­
tions per month. Among the system's 
more sophisticated applications will 
be the modeling of proposed changes 
in military travel regulations. WHIST 

will generate about 728,000 addition­
al transactions per month. 

PHOTO-DIGITAL SYSTEM 
DELIVERED TO LAWRENCE 
The Atomic Energy Commission has 
installed a photo-digital information 
storage system at the Univ. of Cali­
fornia Lawrence Radiation Labora-

tory in Livermore, Calif. Th~ system 
was built for $1 million by IBM. 

Over one trillion bits of information 
are stored in the system; data is 
recorded by electron beams on l.3" x 
2.7" photographic film chips. Five 
million bits can be packed on a single 

chip. The chips are positioned in a 
vacuum chamber for recording, and 
the information is written during 
sweeps of the beam across the chip 
surface. Recorded chips are stored in 
plastic cells, 32 chips to a cell. 

The average time required to ac­
cess a cell from the storage file and 
position the request chip for reading 
is under three seconds. The Liver­
more system, however, has two read­
ers, and access time can be reduced 
to milliseconds by overlapping opera­
tions. The instantaneous read rate is 
2~~ megabits per second. The read­
er is a flying spot scanner. 

The photo-digital system operates 
under the control of an IBM 1800 
data acquisition and control system 
with 16K core memory and a 2 usec 
cycle time. 

A second system is scheduled for 
installation at the Lawrence Radia­
tion Laboratory in Berkeley, Calif. 
Somewhat smaller in capacity, this 
$850K system will store masses of 
data used to track and identify 
atomic particles. 

IBM BUILDS 4 PI 
FOR LTV AVIONICS 
While the industry awaits the award 
of the $100 million Air Force Phase II 
computer contract, IBM is busy work­
ing on a $168.5 million award from 
LTV Aerospace Corp. The Navy and 
Air Force will use IBM-developed 
navigation and weapons delivery sys­
tems in more than 1,200 A-7 aircraft. 
The systems, part of a total avionics 
system LTV· is contracted to build, 
will each contain a small model (TC-
2) of the militarized computer, Sys­
tem/4 Pi. This version is a 75-pound 
unit with 65K (8-bit) bytes. 

The on-board system will have the 
4 Pi linked to sensing elements from 
which it will gather information on 
terrain, height, speed over ground, 
changes in movement, etc., and pro­
cess it for display to the pilot on his 
instrument panel and a "head-up" 
display directly overhead. _ 

IBM is also developing 4 Pi-based 
avionics systems for the F -Ill air­
craft, the EA-6B plane being built by 
Grummann, and three other unan­
nounced aircraft or space projects. 

HONEYWELL SETS UP OWN 
EDP LEASING SUBSIDIARY 
Honeywell, which discontinued its 
policy of outside sale-leaseback in 
September because it had provided 
the capital required, has now estab­
lished its own finance subsidiary, 
Honeywell Finance Inc. HFI will be 
supported by an initial $60-million 
line of bank credit, to be used to 
purchase all or part of lease contracts 
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Alltinle willll~t 
moveoverf-

the new PD]}-~/I 
. computer isbere 

The integrated circuit PDP-8/1 Is a brand new computer, 
but behind itare thetwo most ~uccessful small computers 
ever built. Over 1,000 PDP-8 systems are alreqdy installed 
- an all timehighfor real-time,on~/jnesmall general pur­
pose machines. Nearly1,,000PDP-B/S. computers are 
installed .... ~. all sold and delivered within the last 15 
months. Built into in·strumentation. On-line in process 
control. 

So,PDP-8/.lstarts with a hist?ry and goes on from there. 
It has all thefeatures ofthePDP~8 plusa new,ease of 
interfacing, expanded software and new. options. It is 
more compact. PDP-8/1 hasafas!.er multiply-divide option 
(multiply 6.0, divide 6.5 microsecon9s);/tsstandard 1.5 
microsecond 4K core memory expands J? 32K. (first extra 
4K plugs into the basic configuration withoutfurther inter­
facing). PDP-8/1 comes as a stand-alone console or 
mounted in a standard 19-inch rack. The processor is pre­
wired so that it will accommodate a high-speed paper 
tape reader and punch, a 100 card-per-minute reader, 

an incremental plotter,ar'jdascope display also without 
further interface. 
And software. The same proven softwarethatruns th'e 
PDP-8, drives the PDP-8/1. Auto~indexing. MACRO., 
FORTRAN. On-line editing and debugging. But that is 
not all. Newsystemssofhvareis,ayailable which takes full 
advantage ?f32K or.mor,e.·ofOECdis,k or DECtape 

. meinory. Thousands of the .rnostactivecomputer users in 
the world exc;han~~ppP.8progrClms and techniques. 
Peripherals thatgowith the PDP-~Clnd, PDP-8 /S go with 
the PDP-8}I.Hundredsof logic-compatible modules make 

. interfacingeqsy. Peripherals are field-installed by an 
a'pplication$engineering and fIeld service group second 
to hone. '. . ' . 
And thecrusher.PDP-8/1 sellsfor$12,800including Tele­
type. Ouantitydiscounts reduce that price. Deliveries in 
the spring. PDP-8 and PDP-8/S available now. Write for 
brochure. We'll throw in our new Small Computer Hand­
book free. 

mamaoma 
COMPUTERS' MODULES 

DIGITAL EQUIPMENT CORPORATION, Maynard, Massachusetts 01754. Telephone: (617) 897-8821 •. Cambridge, Mass .• New Haven· Washington, D.C .• 
'Parsippany, N.J .• Princeton, N.J .• Rochester, N.Y .• Long Island, N.Y .• Philadelphia.· Huntsville· Pittsburgh· Chicago· Denver· Ann Arbor· Houston· 
Albuquerque· Los Angeles· Palo Alto· Seattle· Carleton Place and Toronto, Ont. • Montreal, Quebec· Reading and Manchester, England· Paris, France 
• Munich and Cologne, Germany· Oslo, Norway· Stockholm, Sweden· Sydney and West Perth, Australia· Modules distributed also through Allied Radio 
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and installment sale receivables of the 
EDP Division. Unlike sale-leaseback, 
which contributed to the firm's ~arn­
ing picture (for example, 12¢ per 
_share in third quarter '66), the new 
financing method will have little or no 
effect on earnings, said J amesH. 
Binger, board chairman. The domes- -

. tic computer operations have reached 
a point of profitability without the 
sale-leaseback technique, he·added. 

. The finance' subsidiary will correct 
two' disadvantages of sale-leaseback. 
U sin-g as assets a portion of the "for­
ward committed" rental revenues of 
the edp systems, HFI can borrow 
capital economically while at the 

( same time Honeywell can retain own~ 
ership (relinquished before) " of the 
equipment borrowed against~ There 
will not be the slight reduction of 
ultimate total revenues that the pre­
vious policy necessitated. It is prefer­
able, too, to.'have the banking func­
tion in a separate company. 

Sale-leaseback became vital to 
Honeywell after it had moved from .' 
three to five-year (maximum). con':' 
tracts in November .1965. While long- ' 
term leases provided assurance of an 
ultimate profitable return on invest­
ment, "it did not give us the current 
working capital we needed to pro­
duce leased systems," said Binger. 
Once a m'ajor portion of the leases 

, were being written for five-year peri:.. 
ods (75% are now long-term with 
total 90% on' rent), Honeywell was 

. able to sell computers to outside fi­
nancial organizations. This helped 
the firm raise $60 million. , 

Honeywell now has 2,000 comput­
ers installed; Computer Control' Divi­
sioninstallations and orders and EDP 
Division backlog account. for 1,000 
more. 

Control Data Corp is also reported 
to be considering formation of a fl­

. nance subsidiary. 

,thought that m~dern technology. 
makes possible a popular vote on any 
issue. All news media would inform 
the public on the issue, and " .... on 
the prescribed day, the voters push 
the buttons in their homes and vote 
yes or no. The computers record their 
votes" count them ins'tantly, and the 
result is known in a few seconds . ; ." 
The votes could be' used as a decision 
or as a gauge to popu,lar feeling, he 
said .. 

Taking the idea further than 
simply a national referendum, the 
machines could be used on a local or 

, county or state basis for issues, elec­
tions, 'or just - opinions. The break­
downs on public preferences coqJ.d be. 
done in the kind of detail never 
available' before-by block, neighbor­
hood, economic, social or sociological 
classification. 'Business organizations, 
'churches, unions or other groups 
would also use the system. 
, The question, is, he said, do we 

want it? It seemed to ~Brinkley that 
controls could be built into the system 
to insure that only qualified voters' 
pushed the buttons. But still, "Do _ we 
want it?" 

"How often would we vote in what 
we thought was the national interest 
and how often in our own personal 
interest?" he asked, relative to such 

, issues as open housing, Viet Nam, the 
foreign aid program, 'welfare. 

"If we object to putting political 
power directly into the hands of the 
American public, why do we object? 
Is it because a minority of us like' to 
use the present system of government < 

to manipulate public policies our 
way? Is it because we are afraid the· 
public might not vote the way we 
would like . ; . I rather doubt, some­
how, this computer voting system will 
appear any time soon. But the' inter­
'esting thing is that it, could ... We 
call ourselves a democracy; But in fact 
are we? And in fact, do we want 

,to be?" 

DETROIT COMPUTERMAKERS 
BRINKLEY OFFERS PLAN START MOVE TO SUBURBIA 
FOR ON-LINE VOTING Detroit's EDP circle has gone subur-
"In every house or apartment or other ban. . .. 
dwelling place in this, country, install 'Familiar names such as Control 
a new device, somewhat as we have, Data, CE, Monroe, RCA, SDS, IBM, 
installed, telephones. It would have -plus Dura, Mohawk Data Systems, 
two buttons, one lab led ,'yes' and one SCM' and 3M are rapidly appearing 
labeled' 'no.' Or 1, 2,_ 3 - or some sort oit new offi~e buildings on the city's 
of label. Connect them all together by northwest fringe, mostly in Southfield. 
wire across the country into a series A dozen years ago this quiet country-
of electronic data processors~" side' became the home of Northland 

Sound like the checkless society? (billed . as the world's' largest shop-
No it's an idea for return to the ping center) around which commer-
Athenian form of popular democracy., cial buildings soon were erected, 
Speaking to a luncheon audience at spreading out in increasing numbers 
the recent Business Equipment Ex- along the main arteries. 
position in New York, David Brink- Burroughs, however, is committed 
:ley, tv news commentator, offered the 'to its midtown position with the re-
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vamping of its estate into the $8 
million World Headqu'arters (some 
say the comp,any sold its suburban. 
land and opted for the old site be­
cause big B's prexy lives in the oppo­
site direction in Crosse Pointe) . 

NCR is outgrowing its fairly new 
building midtown. Here, plans seem 
to be to say put, but growth is soon 
going .to force part of the operation to 
move . 

IBM retains its main Detroit opera­
tions in old EDP circle, but, has 
suburban offices also. And Honeywell_ 
is still downtown. 

Univac rented . its five-story mid..: 
town building to Wayne State Uni­
versity's Applied Management Train­
ing Center a couple months ago and 
moved- to Southfield. The building .is 
still being completed around the com­
pany operations-but the power sup­
ply has finally come in to allow the 
9200 to be hooked up. This building 
also houses Rem-Rand office ma­
chines. 

Unfinished building, problems also 
plagued CDC, 'a near neighbor of 
Univac, in the recent move. The 
seventh CDI, scheduled for early 
November opening, had to wait a 
couple of weeks (manager William 
D. Miller was expediting procedures 
from an office loaned by neighbor 
Ampex). CDC sales and Data Center _ 
will share the same building, a cozy ! 

. arrangement which gives CDI stu­
dents easy access for hands-on use of 
the center's 3300. 

The movement to suburbia appears 
based on a number of factors: follow-· 
ing customers; . easier transportation 
via expressways; easing recruitment 
(especially heavily-suburban sales­
people); parking spaces for personnel 
and customers (each building has its 
own off-street· parking area); and the 
need for additional space. 

Further' attesting to the edp. move 
outward are signs on yet vacant land 
announcing sites for future homes of 
software companies and support sup­
ply firms. 

NEW SERVICE MATCHES 
STUDENTS TO SCHOLARSHIPS 
Over $30 million in college scholar­
ships" grants, and loans, went un­
claimed last year, primarily because 
qualified students didn't know about 
them. And until now there has been 
no central source of information on, 
the $500 million in financial aid 
available to students yearly. North 
American Educational Computer Ser-, 
vies, Inc., plans to change this. The 
company, headed by 24.:.year-old Dav­
id Christmann III, has spent the last 
t~o years recording for computer in.: 
put every known scholarship and now 
has a data bank of 700,000 such 
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Blast it with sand and blast it with 
water at hurricane force. 
. Bump it along in a railroad humping 

test. And then make it float in 18 inches 
of water. 

What a way to treat a sensitive piece 
of equipment like a computer. But when 
it's for the Marines, that's what you do. 

That's what UNIVAC@ did to its 
CP-808, heart of the Marine Corps 
AN ITY A-20 Computer Compatibility 
Group. 

And it passed every test the very 
first time. 

.The Marines have ordered six 
of them for their Marine Tactical Data 
System to improve command and 
control capability. .. 

This means front line duty. And 
there's only one way for a 7 x 7 x 12 foot 
unit to get there. By helicQpter. . 

Somewhere in Vietnam these 
ruggedized computers are already at work. 

They provide· command information 

to surface-to-air missile units and to 
interceptor aircraft. 

That's important business. But it's 
only one of the vital tasks UNIVAC systems 
are doing for the military. . 

In civilian life it's the same story. 
UNIVAC in industry. In government. In 
science and education. In all parts of ' 
the world. 

UNIVAC' 
U ni vac is saving a lot of people a lot of time. 

~>-SPE~Y RAI\D 
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Every once in a while 
we get carried away. 

Give it the old shake, rattle and roll. Drop all 4800 JJVI:.l.lU.tO of it and watch it·bounce. 

o 



) 0 

o 

news briefs 

items. For $15, a student can be 
matched with the scholarships for 
which he is qualified. 

Christmann, a non-computerite 
who developed the idea while a 
scholarship-seeking student, now has 
a staff of 30 researchers and an 
undisclosed number of financial back­
ers. Mandate Systems is contracted to 
set up forms, build the data base and 
program the system, a 512K~byte 
IBM 360/65 with 2311 disc drives. 
This month the firm should begin 
generating the scholarship lists, which 
will consist of generally available 
funds and more restricted offerings a 
particular student qualifies for be­
cause of such factors as organization 
affiliation ( student and/ or parents), 
academic rna jor ( even ice cream 
technology) veteran status, home or 
college location, etc. 

The reasons scholarships go unused 
are many. Some grants are not highly 
publicized and others are too restric­
ted. (One observer complains that 
some grants left in trust aren't publi­
cized because of the interest that 
accrues by letting the funds lie idle.) 
Pomona College in California has a 
grant for a descendent of Huguenots 
in America in the 18th century. The 
Martha A. DeMerritt Scholarship 
Fund in Portsmouth N.H. offers 
money to a resident of the area who 
will certify that he or she does not 
use "indecent language, strong drink, 
or tobacco in any form." And Lime­
ston College in South Carolina offers 
a grant to a "modest young lady" 
from Cherokee County. 

NORTHWEST AIRLINES 
CHOOSES UNIVAC AGAIN 
Univac has snagged another airlines 
contract. Northwest Airlines will up­
grade their dual 490's to 494's under 
a $12 million hardware order and a 
separate $2 million turnkey contract 
for conversion and applications pro­
gramming. The system, to be fully 
installed by 1970, calls for a total $25 
million outlay, including communica­
tions, facility expansion, and mainte­
nance. 

New applications will include Hight 
schedule display, freight control, and 
passenger name records which will be 
input via 830-plus CRT agent sets 
located at 45 offices in 29 cities. 
Numeric reservations, inventory, mes­
sage switching, Hight planning, reve­
nue accounting, payroll, and other 
programs will be converted from the 
490's. 

New hardware will include two 
98K-word 494's, 21 drums with a 
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total 350-million-character capacity, 
two 1004's, five communications sub­
systems handling 20 full-duplex 2400-
bps lines and 100 teletype lines, and 
15 tape drives. In addition to CRT's 
at remote locations, there will be 54 

25 cps page-writers. Several hundred 
teletypes are now installed. In addi­
tion to the usual technical support for 
system software, Univac is providing 
a 30-man team for the separate appli­
cations and conversion contract. 

SMALL MACHINE SIMULATOR 
FROM SMALL SOFTWARE HOUSE 
Another small software house moving 
quickly into proprietary programs is 
United Computing Corp. of Redondo 
Beach, Calif. They're about to an­
nounce a package that will allow the 
users of any SDS 900 series machines 
to simulate them on the Sigma 5 or 
7. 

United got started with maximum 
modesty in 1964-one man working 
on a $3000 contract-but by the 
end of fiscal '64 had grossed $12,200 
with a net of $3K. Next year all three 
co-founders were working there: pres­
ident John Wright and vp George 
Brajnikoff from North American Avia­
tion, vp Ted Shepherd from L.A. City 
Schools. 

Since then the company has fol­
lowed what seems to be the standard 
software biz growth curve, doubling 
the gross every year. In fiscal '67 they 
took in $206K for a $20K net; Shep­
herd estimates the current year will 
bring $400K with a consequent doub­
ling of the staff, now at 16. Shepherd 
also thinks they may "triple the net 
and quadruple the problems." 

BOOMING BURROUGHS SPLITS 
PASADENA COMPUTER 
OPERATION 
Prosperous Burroughs Corp., suffering 
from a space shortage at the Pasa­
dena plant where the main frames, 
disc files, and tape drives are built, is 
dividing t~e operation and putting up 
a new facility in the nether reaches of 
the San Fernando Valley. 

The Pasadena organization, now 
filling the plant and spilling over into 

rented buildings, will concentrate on 
cpu production. The new site will 
have discs, tape units, and other 
miscellany-and is to be the largest 
employer at a place called Westlake 
Village, a recent development best 
noted for massive housing tracts. The 
30 acres acquired out there will have 
a building the size of the Pasadena 
plant to start; plans call for doubling 
it later. It's supposed to be finished in 
June next year, with staff transfers 
starting in July, may employ 2000-
about the number now at work in 
Pasadena, where they will be hiring 
to maintain about the same level. 

• A two-day symposium on the in­
terface of computer science and statis­
tics is planned for January 25-26 at 
the International Hotel in Los Ang­
eles. Twenty papers will be presented 
in eight sessions; the symposium is 
sponsored jointly by the Univ. of 
Calif. at Los Angeles, and the Ameri­
can Statistical Assn., ACM, Statistical 
Program Evaluation Committee, and 
the American Documentation Insti­
tute. The $20 fee includes two 
lunches. Further information can be 
obtained from Business Administra­
tion Extension Seminars, Room 2381, 
CBA, Univ. of Calif., Los Angeles 
90024. 

• The Association for Educational 
Data Systems (AEDS) has announced 
the fifth annual Computer Program-. 
ming Contest for students in grades 7-
12. A project may be submitted by an 
individual or by a team; deadline for 
entries in April 8, 1968. The w~nner 
of the contest will receive a $150 
savings bond and a trip to the AEDS 

convention in Fort Worth, Texas. 
More information and entry blanks 
can be obtained by writing to AEDS 

Programming Contest, Computer In­
struction NETWORK, 607 Chemeketa 
N.E., Salem, Oregon. 97301. 

• The u.S. Air Force has reassigned 
some 500 data systems design person­
nel, currently working in such areas 
as supply, base maintenance, offices 
of the Auditor General and Surgeon 
General, and others, and placed them 
under the newly-formed Air Force 
Data Systems Design Center. Under 
Colonel Vernon R. Turner, the center 
will be located at Bolling AFB, near 
Washington, and in Suitland, Md. 
The new agency will report directly 
to the Office of the Air Force Chief of 
Staff. 

• The National Bureau of Standards' 
is sponsoring a survey of services that 
pro~i~es for the exchange of com-
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DYNAMI£: 
MEMORY 

LO £:ATI 0 N° 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 automated 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 Gyp~y 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 memories is important to you, contact Digital Development Corporation, a subsidiary of Xebec 
Corporation, 55'75 Kearny Villa Road, San Diego, California 92123, Phone (714) 278-9920. 
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puter programs and documentation. 
In its first phase, the survey will 
interview organizations such as user 
groups, government agencies, non­
profit groups and private, corpora­
tions. The Standards Bureau' hopes to 
determine the general nature of the 
services offered, the number and 
types of programs involved, and the 
extent to which program catalogs 
exist. A roster of program exchange 
organizations will be published at the 
end of the survey; any organization 
wishing to be listed in this roster 
should contact the Technical Infor­
mation Exchange, B250-Instr. Cen­
ter for Computer Sciences and Tech­
nology, National Bureau of Stan­
dards, Washington, D.C. 20234. 

• In a reverse of the usual situation, 
a British service hureau, the J. Short 
Computer Centre, recently sent a 
company partner, Valentine Reader, 
throughout the U.S. in an effort to 
create enough prospective business to 
enable the company to establish an 
office in the U.S. linked by Telex to 
the London Centre. Already serving 
U.K. branches and subsidiaries of 
American firms, the Centre offers sys­
tems analysis, programniing, person­
nel training and temporary help. 

• U.S. attendees to IFIP Congress 
'68 in Edinburgh, Scotland August 5-
10 are urged to register and reserve 
rooms immediately. The U.S. commit­
tee is holding a block of rooms which 
will be assigned on first-come basis 
for registrations received through the 
end of January. Too, advance regis­
tration, until April 30, will cost $40; 
registration at the Congress will be 
$50. Refunds on rooms and registra­
tion will be made until April 30. 

• The American Institute of Phys­
ics (AlP) is eva1uating the Uni­
versal Decimal Classification system 
(UDC), a system used in Europe for 
document storage. Subject matter for 
the evaluation will be bibliographic 
reference data for nuclear science 
research reports; AlP, using this data, 
will determine the effectiveness of the 
UDC system under conditions where 
scientists have direct access to the 
data through a display console linked 
to a computer. Software for the study. 
is being developed by Xerox's Infor­
mation Systems Div. Later, Xerox will 
supply AlP researchers with a ter­
minal and computer time. 

• The Garden State Credit Bureau, 
Clifton, N.]., has contracted ITT 
Data Services to design and operate a 
computerized system called' ACIS 
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(Advanced Credit Information Sys­
tern). Tohe system will provide data 
storage, up-dating and inquiry re­
sponse information service to the 
1,400 members of the credit bureau 
which maintains current records o~ 
over three million people. The system, 
which will be located at ITT's com­
puter center in Paramus, N.J., will be' 
connected to the credit bureaus via 
Teletype terminals. Credit bureau offi­
cials have stated that access to the 
system will be limited to authorized 
individuals, and lhe system will auto­
matically make note of each query 
and its nature. 

• A Postal Address Analysis system 
has been developed by Prof. E. N. 
Ferentzy of the Dept. of Computer 
Science, Univ. of Toronto, Canada. 
The system accepts machine-readable 
postal addresses in unspecified format 
and 1) identifies address components 
by province, county, city, street, 
house number, etc.; 2) corrects key­
punch and'spelling errors; 3) recog­
nizes alternate names and abbrevia­
tions; and 4) validates address com­
ponents by referencing master files. 
The system reportedly allows the spe­
cifications of a whole family of postal 
address analysers in a syntax-oriented 
language, Meta-PL/I, developed by 
Ferentzy. The Meta-PL/I specs of 
any particular address analyser are 
then automatically translated into a 
running PL/I program. The length of 
a particular address analyser is about 
350 PL/I statements, Ferentzy says. 
The system has run on both a 360/50 
and 65. 

• An agreement for the acquisition 
of Voiceprint Laboratories by Far­
rington Manufacturing Co. marks the 
entry of the op.ticaJ scanning equip­
ment concern into voice identification. 
Farrington's Optical Character Read­
ers are being used in banks, and one 
purpose of the acquisition is to add 
voice identification techniques that 
may be suitable for later direct com­
munication between depositors and a 
bank's computer, according to Far­
rington president Norville E. White. 
Voiceprint founder Dr. Lawrence G. 
Kersta will continue as president of 
the subsidiary. 

• The 1968 Winter Convention on 
Aerospace and Electronic Systems 
WINCON will be held Feb. 13-15 
at the International Hotel, Los An­
geles. Co-sponsors are the Aerospace 
and Electronic Systems Group and 
the Los Angeles Council of the Insti­
tute of Electrical and Electronics En­
gineers. Chairman is S. F: Eyestone, 
president of the Autonetics division of 
North American Rockwell Corp. 

• Machine Control Co., 6-month-old 
division bf Microwave Development 
Laboratories, is providit;tg computer­
based systems for machine tool con­
trol. MCC offers a gp computer-now 
the PDP-8S although other machines 
will be used-machine-Ianguage pro­
grams for tool control, MCC-manu­
factured interfaces or directors, tape 
reader, and the analog motor controls 
and servo devices. A major feature is 
that the configuration is adapted for 
feedback on workpiece dimensions or 
cutter parameters to control machine 
tool speed. Two systems, have been 
ordered from the Bedford, Mass., 
group: one to operate eight milling 
machines and another for full con­
touring control. Bedford Assoc. Inc. is 
providing software and consulting. 

shortlines . 
An information retrieval system which 
will store a mixture of microimages of 
different sizes and formats and pro­
vide remote viewing capability will 
be developed and marketed coopera­
tively by Sanders Associates, Inc. and 
Diebold, Inc. The Sanders/Diebold 
500 system will be in prototype early 
1968." Because Sanders is in SEC 
registration, no further data is avail­
able ... The National Cash Register 
Co. has opened its 25th data process­
ing center in its new Reno (Nev.) 
marketing building. The center will 
be equipped with an NCR 315 sys­
tern ... The COBOL Language Sub­
committee of CODASYL has recently 
formed a task group to investigate the 
asynchronous processing capabilities 
of COBOL. Individuals wishing to par­
ticipate in this activity should contact 
Mr. Robert F. Betscha, IBM, Dept. 
610, 1271 Avenue of the Americas, 
New York City 10020 ... The 1968 
ACM National Conference & Exposi­
tion, to be held in Las Vegas, August 
27 -29, has issued a call for papers. 
Deadline is March 1, five copies of 
completed drafts . and abstracts of 
100-150 words should be sent to Mar­
vin W. Ehlers, Program Committee 
Chairman, Ehlers Maremont & Co., 
Inc., 57 W. Grand Avenue, Chicago, 
Ill. 60610 ... Univac has found a 
buyer for its four punched-card man­
ufacturing plants. Their acquisition 
by Data Documents Inc., Omaha, Ne­
braska, being negotiated as this is 
written, would mean a 50% increase 
in the production capability of DDI. 
And their addition would bring to 13 
the number of manufacturing facili­
ties of Data Documents, which also 
makes continuous business forms and 
pressure sensitive labels. DDI, in its 
fiscal year just ended, had sales of 
oyer $9 million. 
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Our exclusive DRUM FILE: It stores up to 65,536 

10;.bit bytes or 131,072 numeric characters at a transfer 

rate of 35 K bytes/sec. with a sorting rate of 50 numeric 

characters times 2,000 in 3 minutes. 

PACOM 230-10 speaks COBOL ALGOL and FORTRAN. 

PACOM 230-10 accepts all input data regardless of code. 

Concurrent Operation: Perjpheral hardware-FACOM 

WRITER. High Speed Tape Reader, High Speed Tape 

Punch and Line Printer-as well as recurrent processes 

work concurrently. 

Small Size: The basic system stands on 35.5 sq. ft: 

Marunouchi, Tokyo, Japan 

• For further information, please send the attached coupon to FUJITSU LIMITED. 

~re you now using a branch computer? DYes D No (A-312) 

Main Products: Telephone Exchange Equipment 0 Telephone Sets 0 Carrier Transmission Equipment 0 Radio Communi­
cation Equipment 0 Space Electronics Equipment 0 Data Communication Equipment 0 Telemeteringand Remote Control 
Equipment D Computers (F ACOM) and Peripheral Equipment 0 Automatic Control Equipment (F ANUC) 0 Electric 
Indicators 0 Electronic Components and Semiconductors Devices. 
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"LAW ENFORCEMENT 
SCIENCE AND TECHNOLOGY" 

This major, comprehensive work from 
Thompson reports on all the significant re­
search and development programs reflecting 
the state-of-the-art of criminal justict: within 
all related disciplines. Written by the world's 
foremost experts in their respective fields, con­
tents include: 

ORGANIZED CRIME 
Legal, social, administrative, political, eco­
nomic, and other aspects. Philosophy of crime 
prevention re: urban planning and redevel-

_ opment; legislative action at federal and 
local level; law enforcement, education, wel­
fare. Special report by President's Commis­
sion on Law Enforcement on potentials of 
science and- technology in criminal justice. 

COMMUNICATIONS ' 
Frequency allocations in law enforcement for 
more efficient transmission techniques and 
spectrum utilization. Future requirements in 
data transmission to patrol operations. Be­
cause of communications loss when patrol 
officer leaves his vehicle, two separate solu­
tions to providing personal communications 
are described: satellite station repeater ap­
proach; vehicle repeater approach. 

CORRECTIONS 
Impact of information systems on problem 
of offenders. Nearly half of convicted offend­
ers repeat within two years after release. 
Basic objectives: punishments and new re­
search in rehabilitation, retraining, prison 
. management . 

CRIMINAlISTlCS 
Newly-developed techniques in blood analy­
sis, shooting distance determination, individ­
ualization of materials. Great promise held 
for advanced analytical techniques now being 
perfected. 

INFORMATION STORAGE & RETRIEVAL 
Programs for national, state-wide, area-wide, 
local information systems. Methods for class­
ification and identification Of fingerprints; 
papers on patter recognition, laser optics, 
holography, etc. Ultimate development of 
fingerprint classification a most significant 
breakthrough by searching several hundred 

THOMPSON 
BOOK COMPANY 

National Press Building 
Washington, D. C. 20004 
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million sets of fingerprints to identify one 
latent print. Present system requires ten prints. 

OPERATION RESEARCH ' 
Treatment on variety of applications to crim­
inal justice problems, such as crime predic­
tion, administration of courts. 

POLICE MANAGEMENT & OPERATIONS 
Patrol, investigation, arrest, training research. 
Police-community interrelationships, demon­
strations and riot control; weaponry. Appli­
cations of information systems to resource 
allocation and crime prediction. 

Edited by 
S. A. YEFSKY 

Director, Law Enforcement 
and Technology Center, 
lIT Research Institute 

140 CHAPTERS 

Profusely III ustrated 
Timely and Up-to-Date 

Permanent Library Binding 
Readable, Larger Format 
1008 Pages, 81f2" x 11" 

$35.00 

SURVEillANCE AND DETECTION 
Commercial and industrial security, intrusion 
systems, in light of military technological de­
velopments; commercial systems having only 
progressed to doppler ultrasonics. New de­
tection methods: infrared, seismics, range-gate 
radar, magnetometer, inage, pressure, etc., 
heretofore unreported. Central control of 
police vehicles by radar, transponder tech­
niques. 

LEGAL PROCESS Q 

Introduction of new scientific-evidence 
methods into courts. Characteristics required 
of future laboratory techniques due to recent 
Supreme Court decisions. 

AVAILABLE NOW - ORDER YOURS TODAY! 
I 
I 
I 
I 
I 
I 
I 
I· 
I 
I 

Thompson Book Company . 
National Press Building, Washington, D.C. 20004 

Please send me copies of 
"Law Enforcement Science and Technology" @ $35.00 
( ) Check () Cash' ( ) Money Order Total $, __ _ 
Name: ________________________________________________________ _ 

Address~ ____________________________________ ~------------

City _________________ State ______ ,Zip _____ _ 
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Bunker-Ramo is developing command and control sys­

tems. The object is to achieve the maximum "command 

visibility"; that is, to give the commander the clearest 

picture, in real time, of the diverse information flow 

involved in the command situation. 

For use at high command echelons, the BR-90 (AN/FYQ-

37 and -45) Visual Analysis Console, with its easily 

changed, stored program control; combined with super­

imposed photographic and electronic displays, presents 

source dat~ for real-time analysis. BR-90s are opera-

I)ISl)l .. liYS 
11()II 
(~()tl tlliNI) 
liNI) 

tional at SAC and nrc being implemented in the world­

wide Air Force Integrated Command and Control System. 

For use at lower echelons,'low-cost, light weight display 

systems specifically designed for mobile, tactical envi­

ronments are soon to be available. 

Hardware at all levels is backed up by an integrated sup­

port program that ranges from the analysis of systems 

objectives to complete field support of the installed 

operational system. 

If you want more information: 

94 

Call H. A. Kirsch (213) 346-6000. Or contact your local Bunker-Ramo field representative. 

Ii 
THE BUNKER-RAMO CORPORATION 
DEFENSE SYSTEMS DIVISION 

8433 FALLBROOK AVENUE· CANOGA PARK, CALIFORNIA 91304 • (213) 346·6000 
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washingt~n report 
MONEY PROBLEMS 
GETTING WORSE 

REVIEW COMMISSION PLANS 
GAINING MORE suPPORT 

GAO EVALUATING 
MERITS Q! SYSTEM TYPES 

CHANGED PROCEDURE MEANS 
FASTER CARTERPHONE 

" DECISION 

CAPITOL BRIEFS 
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Federal adp programs are being dropped, deferred, and 
stretched out in wholesale quantities because of the 
budget- squee~e. One bureau chief expects a mass exodus 
of government adp experts next spring. They're 
embittered partly by inadequate appropriations, but 
even more by the necessity of haggling with BOB for 
what money Congress has already provided. A typical 
case: an agency with funds for 12 new jobs has been 
told to fill only three. 
\ Many agencies are even reluctant to launch 

projects that. don't require direct expenditure; they 
fear hidden, indirect costs. GSA's plan to set up 
inter-agency service centers is among those hung up as 
a result. 

HR12510, Cong. Chet Hollifield's bill establishing a 
commission to study government procurement activity, 
has been reported by the House GovOps committee; 
probably it will be passed by the full House early 
next year and sent to.the Senate. There, HR12510 may 
be married to S2430, which contemplates a similar 
commission. 

Beneath this activity is a complex struggle 
which could materially affect the amount of adp 
support services contracted out by Uncle Sam, and put 
federal adp policy in new hands. 

The policy change was reflected in Comptroller 
,General Elmer Staats' comment to the Brooks committee 
last summer favoring "establishment of a high-level 
commission at the Presidential level ••• to consider 
the over-all implications of adp use in government." 

The battle over in-house vs. "out-house" contracts 
essentially is a struggle over BOB aircular A-76, and 
civil service laws requiring agencies to fill certain 
jops with government employees. In the past year, GAO 
and the Civil Service Commission have criticized NASA 
for ignoring the circular and the laws. 

GAO has undertaken a "major" study of adp utilization 
concepts which should be completed next summer, says a 
knowledgeable source. Basic aim is to give -federal 
users and policymakers guidelines for deciding when a 
service bureau, time-shared network, or free-standing 
dp system will optimize efficiency. Significantly, 
in view of the Congressional ferment regarding 
procurement policy, GAO's study will include an 
evaluation of BOB Circular A-76. 

Final decisions in the MCI and Carterphone cases are 
possible by next April. FCC commissioners have 

. decided to review the hearing examiner's decision 
in each, case, instead of deferring to a review board. 
This move telescopes the proceedings substantially 
and underlines the growing importance FCC attaches to 
telecommunications policy. Commission action was 
antiCipated in the SICOM case soon after this column 
goes to press. WU has voluntarily agreed to suspend 
its new tariff until Dec. 1. (See News Briefs for 
more details.) 

A Litton-RCA-Stanford Research team has won the 
contract definition phase of the TACFIRE competition, 
beating teams headed by IBM and Burroughs ••• LBJ 
proposed a "network of knowledge" when he signed the 
public broadcasting bill last month; his advisers have 
"begun to explore the possibilities" of such a network. 
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Anything the ne"" 
the BEL B10A 
can do, 

BEL B10B can do 
tlNice as fast. 

Over 50 SEL 810A, 16-bit computers have been supplied for data acquisition 
and control. Now meet the SEL 810B, with twice the speed of the A. Yet only 
about 20% more in price. Same great features,: all integrated circuits, 2 levels 
'of priority interrupt, memory expandable to 32K, I/O typewriter, high-speed 
hardware multiply and divide; and real-time I/O structure. And the software 
package of the 810B has been proven in the A. ' 

Fixed point execution times of the Bare: add/ subtract-1.58 microseconds; 
multiply-4.74 microseconds; divide-6.32 microseconds; gycle time-790 
nanoseconds. If you don't need the speed of the SEL 810B, buy the A. For 
either, call or write: Systems Engineering Laboratories, 6901 West Sunrise 
Blvd., Fort Lauderdale, Fla. 33310. Area Code 305 587-2900. 

Systems Engineering Laboratories 
CIRCLE 41 ON READER CARD 

DRTRMRTION 

'\,j 



o 

o 

o 

world report 
U.K. DOCTORS TO BE 
--TERMINAL USERS 

BURROUGHS GAINS 
IN U.K. MARKET 

THE DEVALUED POUND: 
AN EARLY APPRAISAL 

December 1967 

Computing has, come of age in the Irish Free State with 
the formation of the Irish Computer Society. At 
inaugura~ion day, members had a run down of 
developments· in time-sharing and multi-access 
operations from Harry Baeker, Computer and Automation 
Centre, Imperial College, London. He gave first 
details of experiments by Britain's Royal College of 
General Practitioners to test out a system for 
bringing terminals into the family'doctor's consulting 
room. With a State-run health service for the nation, 
there seems strong possibilities for an'early start to 
time-sharing for the general practitioner. 

As forecast in Datamation last month, Burroughs has 
clinched another multiple B8500 order in the British 
banks with a sale to National Provincial Bank worth 
more than $30 million. The bank is an IBM user. This 
follows a coup earlier in the y~ar in wresting Barclays 
bank from the grip of IBM with a similar size order. 
By year-end, Burroughs' order backlog in the U.K. 
should total $120 million, putting it in third place 
in the British market behind I~M and ICT, which share 
a total of $500 million in orders. 

Although Burroughs has lucrative manufacturing 
facilities for accounting machines in Scotland, a local 
electronics and telecommunications group (Plessey) is 
named as possible partner for the production of B8500 
units in the U.K. With a computer commitment in 
military and communications message switching, Plessey 
has no foothold in the dp market for main frames. But 
it dominates the'data transmission field and has the 
largest slice of the market for modem equipment for 
off-line data transmission. Banks are the biggest 
Single market in data transmission for the company, 
and Plessey has been named as systems coordinator by 
National Provincial for a planned network which 
will bring several hundred branch offices on-line 
throughout the U.K. 

Som,e rapid reappraisals are taking place in Europe now 
that Britain has devalued the pound sterling from an 
exchange rate of $2.80 = £1 to $2.40 = £1. Devaluation 
last month had big consequences for the computer 
industry at lar~a. 

In basic terms it now costs 14% more to import 
machinery into "the U.K. But it 'costs proportionately 
less for U.K.-based machine makers to sell their goods 
in other markets. As a result, corporations such as 
Honeywell (which makes main frames in Scotland) can 
stay competitive with local companies such as ICT 
and English Electric-Elliott Automation. And they 
should get the advantage of lower prices on the 
Continent ~hich they ~upply from th~ U.K. factory. 
Although IBM has a small plant in Scotland, it loses 
out because it imports most of its equipment :i:nto 
Britain from key production units in France and 
Germany. Other corporations such as Univac, Control 

(Continued on page 99) 
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Data, and Burroughs are badly placed since their 
computer activity in Europe is essentially marketing. 
National Cash has a manufacturing agreement with 
Elliott to produce for Europe. There is also a big 
NCR accounting machine plant in Scotland for world 
sales outside the United States. Burroughs also has 
an accounting machine base in Scotland to serve world 
markets, including some product ranges back to the U.S. 
But recent multi-million dollar signings in London for 
CDC 6600's, Univac 1108's and B8500's will be affected 
by the devalued pound, since the~e are all U.S. made. 

The measures that have been taken to secure 
Britain's ailing economy (brought about by imports 
outstripping exports) are expected. to pre-empt early 
decisions among managements that have been meditating 
on their next steps for expansion into Europe. 
Instability of the U.K. economy has been the delaying 
factor in many of these. And it has made the U.K. a 
dubious location for what would otherwise have been an 
eminently suitable base to attack Europe. 

Devaluation has wiped out 14% of investments by 
foreign corporations in capital plant in the U.K. But 
with other European countries flourishing, and so 
unlikely to be economically disturbed by the British 
government measures, Britain looks as if it may now be 
the best investment location to springboard fresh 
programmes for world markets. Candidates for 
production extension into Europe include Univac, NCR 
-- which is in need of new facilities since its 
manufacturing licensee Elliott Automation has tied up 
with a competitor in merging with English Electric -­
and further expansion from IBM if the model 10 is as 
near to·the market place as industry sources believe. 
Burroughs is also on the list since it has decided to 
push at least part of its banking systems equipment 
into local manufacture. 

Metra International, Europe's biggest consultancy 
headquartered in Paris, is setting up a CDC 6600 
operation in London. This supplements a 6600 
installation in France, where one division, Societe 
d'Informatique Appliquee, lays claim to being, the 
biggest systems and software house.in Europe. In the 
London operation, Metra is linking with consulting 
engineers Freeman, Fox, Wilbur Smith & Partners. 
Metra is taking over the ~600 in~tially destined for 
an independent Freeman, Fox scheme. An early '68 
start is slated for the new Metra service. 

IBM has developed a new classroom computer at its 
Hursley Research Labs in the U.K. The machine was 
designed for a school mathematics scheme to revamp 
math education in all grades through the university 
level. A desk-top machine with an aerial connection 
that will plug into a domestic television set, the 
machine got its debut at the Institute of Mathematics. 
The prototype unit had pushbutton keyboard input ••• 
Negotiations are in progress with Czechoslovakia 
for a·We~tern company to set up manufacturing of small 
to medium-scale dp systems. Bull-GE and ICT are the 
contenders with the odds strongly stacked in favour of 
the former. DeGaulle is ready to look favourably on 
Franco-Czech trade deals in general if it goes through. 
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Univac 1107/1108 computer are avail­
able from the manufacturer. UNI­
VERSITY COMPUTING CO. Dal-
las, Texas. For information: ' 
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ne\N products typesetter 
The 902 phototypesetter holds nine 
type font matrix plates instead of the 
three the 901 holds. Like the 901 it 
runs at 500-800 cps and offers' a 
graphics capability for automatic 
composing of pictures and drawings 
into columns of word matter. Eleven 
901's "have been delivered, one with 
graphics capability, PHOTON INC., 
Wilmington, Mass. For information: 

communications interface 
The CC-30 communications station a 
remote processing and display li~k, 
can be interfaced to IBM computers 
via channel adapters (the 1130 uses 
the CC-7011; 360 computers use the 
7012). The adapters attach to the 
storage access channel of the cpu. 
Using the adapters, a user can con­
nect one or more CC-30 stations in 
several ways: A station can be con­
nected directly parallel to the adapter 
at the computer site. In this mode, up 
to 125,000 cps can be transferred be­
tween the cpu and the station. Also, 
a serial interface can be attached to 
the adapters, which will permit any 
Dataset to be used. Or, in a ~hird 
method, a multiplexer can be attached 
to the station, permitting the addition 
of up to 32 communication lines (ei­
ther hard wire or telephone lines). 
COMPUTER COMMUNICATIONS 
INC., Inglewood, Calif. For informa­
tion: 
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rpg listing aid 
An RPG Listing Aid for the 360/20, 
providing a for:matted listing of 
source programs with headings that 
identify all fields, facilitates debug­
ging new programs before compila­
tion. It also provides a more readable 
program listing for backup or library 
purposes, and generates duplicate list­
ings for program changes. Multiple 
source programs may be listed at one 
time. This Listing Aid is available 
free. COM PUT E R RESULTS 
CORP., West Springfield, Mass. For 
information: 
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digital computer upgraded 
The 8400 mod II features a fetch 
ahead instruction execution technique 
which accounts for an average 25% 
reduction in execution time over the 
8400 in each of its three operating 
modes: 32-bit floating and fixed 
point, 16-bit and 8-bit byte modes. 
The base register provides for auto­
matic relocation of programs in blocks 
of 256 words under monitor control. 
Relocation is performed on each ad­
dress prior to transmission to memory 
by adding an 8-bit base value to the 
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most significant bits in the address. 
The mod II has an 8-65K-word (32-
bit) memory range and 1 usee cycle 
time. ELECTRONIC ASSOCIATES 
INC., West Long Branch, N.J. For 
information: 
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remote terminal 
The COPE .45 terminal consists of a 
10-cps Teletype unit, an Anelex 1250-
Ipm printer and a 1500-cpm Uptime 
card reader. It operates in a full 
duplex mode over voice-grade phone 
lines, and features a 4K PDP-8 com­
munications controller with a 4800-
bps interface for. on-line batch pro­
cessing. All I/O executive programs 
for operation of the terminal with a 
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conversion system 
POL YTRAN (POLYTRANslation analysis 
and programming) is a conversion 
system for use with such languages as 
FORTRAN, PL/I, ALGOL and COBOL; it 
is currently being used wIth an IBM 
360, but can be operated with any 
system. POL YTRAN has three basic 
parts: a method of analysis and docu­
mentation of language and system 

PRODUCT OF THE MONTj-I--------------1 

The 2760A is an optical mark read- sets. Standard rate is 105 cps; 
er that reads pencil marks and/or 10 cps is optional. ,Transmissions 
punches made on standard tab match the requirements of receiv-
cards-into any data system com- ing terminals that accept the Bell 
'patible with Dataphone. Errors in 202C or 103A gear. 
pencilled entries can be erased, The reader reportedly operates 
and preprinted marking boxes will in temperatures from 0 to 55°C, 
accept 39 characters of alphanum- and has been constructed for use 
erics on each card. Part of any card in such places as construction sites, 
can be prepunched, eliminating machine shops, and weather sta-
the need for repetitive human en- tions. The unit measures 12~4 x 20 
tries. x 7 inches. HEWLETT P ACK-

Reading rate and output format ARD, Palo Alto, Calif. For infor-
are compatible with standard data mation: 
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compatibilities (POL YSCAN); a special­
ized programming language for im­
plementation and maintenance of 
language translators (POLYSYN); and 
a set of supporting subroutines 
(POLYGO). URS CORP., San Francis­
co, Calif. For information: 
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microfilm reader 
The DRS Mini-Reader is portable, 
and fits in a 9" x 9" x 7" case 
weighing 2~~ lbs. The unit is capable 
of reading aperture cards, micro-

jackets and microfiche; it has a plastic 
screen with a variety of magnifica­
tions. A dichroic. reflector suppresses 
infrared rays and controls film tem­
perature. DATA REPRODUCTION 
SYSTEMS, Inglewood, Calif. For in­
formation: 
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communications buffers 
The 608 E-1000 series of keyboard 
communications buffers can be used 
for any memory requirement with 
asynchronous input or output charac­
ter rates of up to 500 KHz, or syn­
chronous rates up to 4 MHz. Basic 
system has a 4,096 (8-bit) storage 
which can be expanded to 128K. All 
timing and control functions are in­
cluded. DIGITAL DEVICES INC., 
Syosset, N.Y. For information: 
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accounting system 
The E6000 electronic accounting sys­
tem consists of a cpu with an inter­
nally programmed 400 ( 12-digit) 
word core memory, a console, auto­
matic ledger reader, punched card 
reader, line printer and card punch. 
The control console has alphanumeric 
input, random access to all words, 
automatic forms handling, reverse 
entry control and operator/system 
communications. Magnetic ink striped 
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ledger cards provide hard copy rec­
ords; each ledger holds up to 260 
positions of information and allows 
account updating and data distribu­
tion in a single operation. In addition 
to' the printer, the E6000 can use 
either punched card or paper tape 
output. BURROUGHS CORP.,' De­
troit, Mich. For information: 

CIRCLE 133 ON READER CARD 

incremental recorder 
The 1400/360 incremental mag tape 
recorder records on 9-track IBM­
compatible tapes at a density of 800 
bpi, at speeds of 0-500 bytes per 
second asynchronously. Inputs are 
compatible with current sinking logic, 
with true levels up to + 12 volts. 
KENNEDY CO., Altadena, Califor­
nia. For information: 
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military memory 
The SEMS 7, a ground-based milita~y 
core memory system, meets all specs 
for shock, vibration, humidity, tem­
perature range, etc. The 7 comes with 
four maximum storage capacities: 
4,096 80-bit words; 8,192 40-bit 
words; 4,096 40-bit words; and 8,192 
20-bit words. Cycle time is 2 usec 
with' an access time of 600 nsec for 
the 4K versions; and 700 nsec for 
the 8K versions. Clear/write and 
read/ restore are standard modes. 
ELECTRONIC MEMORIES INC., 
Hawthorne, Calif. For information: . 
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financial display 
A crt console, Telequote 70, conforms 
to the growing stock market need for 
one terminal to display all the quota­
tions and information services avail­
able. The console has two 6-inch 

screens so that two kinds of data may 
be shown at one time. These could 
include the N ew York and American 
Stock Exchange tickers, Bunker 
Ramo's stock quotation service, any 
financial newswires or investment ad­
visories, transmission of a transaction, 
and in the future, management infor-

. What are 
RCA computers 
doing down 
on the farm? 

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 
Chicago ............. 312 782-0700 
Cincinnati ............ 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 22Z,.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 0 rleans .......... 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 down on the farm? 
RCA computers a~ the H.J. Heinz Company are telling 
contract growers in 10 states exactly what nutrients their 
soil needs to grow specific vegetables. Correlating a soil 
analysis, history of fertilization, crop rotation, and desired 
crop goals, the computer prints out recommendations in 
a matter of seconds. The results are bigger yields for the 
grower and more uniform and nutritious produce for 
H.J. Heinz products. 

Companies like H.J. Heinz choose Spectra 70 because 

of its impressive cost-performance ratio, because of its 
broad compatibility with other systems and because 
RCA's highly trained technical advisors give the kind of 
service that gets the most out of an EDP installation. 

For the full story about why H.J. Heinz and other major 
companies are choosing Spectra 70, call your nearest 
RCA EDP office or telephone us at (609) 424-2385. RCA 
Electronic Data Processing, Camden, N.J. 08101. 
RCA SPECTRAY7.'O 

Helping H.J. Heinz growers 
produce bigger 
and better crops. 

e The Most Trusted Name in Etectronics 

December 196Z 
CIRCLE 44 ON READER CARD 

103 



,/ 



) ~ 0 

) 0 

new products 

mation system data, such as customer 
and stock reports in graphs or text. 
Generally the system will have one 
keyboard to change and control the 
data on one crt, the other display 
being used for· only one continuous 
service, such as the NYSE ticker. A 
second keyboard to allow operation 
by two persons is optional. One con­
trol unit will handle a combination of 
desk units and other B-R displays. 
The console is operationally com­
patible with Telequote III. BUNKER 
RAMO CORP., Stamford, Conn. For 
information: 
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format control buffer 
The 1051 format control buffer can 
convert analog or digital data to 9-
track NRZI computer format; the unit 
can be tailored to accept input from 
analog multiplexers, A/D converters, 
time code generators or tape search 
and control units. The buffer can use 
either fixed or variable sampling rates 
and binary or BCD codes. Writing 
speeds up to lOOK cps are offered; 
output mag tape is compatible with 
IBM 360 or RCA Spectra 70 com­
puters. ELECTRONIC ENGINEER­
ING CO. OF CALIFORNIA, Santa 
Ana, Calif. For information: 
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terminal with peripherals 
The 200 User Terminal has a basic 
configuration consisting of a card 
reader, printer and keyboard/display. 
It can be used on dialed or leased 
lines, as a remote batch-loader or a 
respond terminal. Buffered peripher­
als make the unit compatible with 
Teletype respond terminals; optional 
peripherals are SO-column or 136-
column printers. The card reader op­
erates at 100 cpm; printer has speeds 
of 300 lpm. The terminal can be used 
with either 2400 or 4S00 bps "line. 
The unit and its associated software 
will be available in May '6S. CON­
TROL DATA CORP., Minneapolis, 
Minn. For information: 
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data handling program 
The Master Control Data Handling 
program is designed to automate in­
put data preparation for flight control 
computer programs. A FORTRAN IV 

program coded for the IBM 7094 
computer, it can presently store any 
number of sets of data for up to 1,000 
variables. It is used with coupler 
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subprograms to generate input to 
analysis programs; the coupler calcu­
lates all parameters needed for use in 
the analysis program, punches card 
decks in correct input format (or 
writes a tape), and prints a summary 
of all data values used, calculated 
parameters and data document 
sources. COS M I C COMPUTER 
CENTER, Univ. of Georgia, Athens, 
Ga. For information: 
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data acquisition system 
The GLS data acquisition system will 
sample data from up to 100 analog 
sources, convert them to digital form, 
and record on IBM-compatible mag 
tape. The system has 12 internally 
commanded sampling rates of 10 to 
2,000 samples per second, and asyn-

chronous sampling of DC to 200 
samples from external command. Res­
olution is optional at 6, S or 10 bits. 
Optional accessories include time 
code generator, record number coun­
ter, multiplexer, and additional plug­
in differential or single-ended gate 
cards for increased channel capacity. 
SYSTEX CORP., Richardson, Tex. 
For information: . 
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large mass memory 
The RM mass core memory is avail­
able in sizes of 5, 10 or 20 million 
bits, with, an access time of 1.5 usec 
and a cycle time of 2.7 usec. The 20 
million-bit-memory is priced under 
three cents per bit, and is composed 
is four 5 million-bit modules. This 
construction permits four-way inter­
leaved operation that achieves an 
effective cycle time of 675 nsec. The 
22-mil lithium cores in the RM are 
strung in a 2~~D two-wire configura­
tion. The memory's data store consists 
of 262,144 (72-bit) words arranged 
as four magnetic core stacks of over 
65K words each. The RM can accom­
modate many word lengths in the 36-
to 72-bit range. Drive and sense cir­
cuitry, timing, control and general 
logic are contained on printed circuit 
~ard assemblies. The memory's oper-

TWO OUTSTANDING 
COURSES IN MODERN 

MANAGEMENT TECHNIQUE 

HOW TO MANAGE 
WIJH THE COMPUTER 

(Lecture Course) 
An intensive 5-day course for executives 
with little or no knowledge of computer 
technique. Topics include: How to identify 
potentially profitable computer systems ap­
plications / How to make a feasibility study 
/ How to control computer programming 
costs / How to control the accuracy of com­
puter processing / How the computer pro· 
duces typical management and accounting 
reports. 

Monthly Courses at 
Statler Hilton Hotel 

Executive Suite 
Washington, D. C. 

CASE STUDIES IN DATA 
PROCESSING MANAGEMENT' 

(Correspondence Course) 
A ten-session correspondence course care­
fully designed to develop an understanding 
of the key management issues in the profit­
able control of the data processing func­
tion. Case study topics include: feasibility 
study preparation, choice of equipment, 
purchase or lease, organizing the EDP func~ 
tion, cost controls, reports design, input 
forms design, and evaluating the data proc­
essing department. This carefully designed 
practical management course presupposes 
no prior expos.ure to computer techniques. 

"ABOUT MRA COURSES 
Management Research Associates is a pri­
vately owned independent consulting firm 
specializing in professional training in the 
management and computer sciences only. 
MRA courses are presented in layman's 
language to help students understand tech· 
nical terms. Sound solutions to real prob­
lems rather than untried theory are dis­
cussed. MRA is training consultant to sev­
eral computer manufacturers, to some of the 
largest federal and industrial computing or­
ganizations, and to many of the largest na­
tional accounting firms. 

For Your Detailed Course Catalogue 
Call Collect 703-525-2503 

MANAGEMENT RESEARCH ASSOCIATES 
2060 North Fourteenth Street 

Arlington, Virginia 22201 

Send Management Course Catalogue to: 
NAME ............................................................ .. 
TITLE ............................................................. . 
FIRM ............................................................. . 
STREET ........................................ ~ ............... .. 
CITY jSTATE/ZIP .......................................... .. 
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The Link 
incremental plotter. 
It's a revolution in 

resolution. 
We've upped the resolution of 

our new computer output film 
recorder to levels high~r than that 
available in any other compara-
tively priced unit.· • 

Now you can get enough reso­
lutiol'1, 4,096 by 4,096, to bloW 
the microfilm up to aD-size 
drawing (34 by 22 inches) instead 
of being satisfied with the usual 
A or 8 size. . 

. Since most technical data is 
pre~ented on D-size, you can see 
that this is going to make a big 
difference in turning out graphs, 
logic diagram~, printed circuit 
layouts and other drawings 
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directly from computers. 
This increased resolution is 

available with no loss in record­
ing speed. Plotting goes at a 
rate of 100,000 points per second. 

. Operating on-line it's compatible 
with the output of modern digital 
computers. It can gobble up 
the input of a 7-track or 9-track 
off-line tape unit and generate 
line drawings as fast as the tape 
will run. . 

. The plotter automatically 
adjusts to variable line widths. 

The output is recorded on 
35mm roll film. This can be cut 
into film chips for mounting in 

LINK GROUP 
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aperture cards, 35mm slides, etc. 
We have designed the new pIot­

ter so that the computer operator 
can run it. We can give him a 
10-inch storage CRT so that he's 
able to monitor the film recording 
operation. . 

Would you call this a break­
through? We certainly think so. 
Especially in view of its very 
reasonable price. Want the de­
tails? Write to: Advanced Tech­
nology Sales, Link Group, General 
Precision Systems Inc., 1077 
East Arques Avenue, Sunnyvale, 
California 94086. Or phone: 
408-732-3800. 

CRTRMRTION 
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ating modes are clear/write; read/re­
store; and read/modify /write. AM­
PEX CORP., Redwood City, Calif. 
For information: 
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printing punch 

The model 2629 portable alphanu­
meric printing punch punches and 
interprets up to 47 COBOL characters 

on ,a tabulating card. Unit includes a 
space key for single column spacing 
and six adjustable tab stops. 
WRIGHT LINE, DIV. OF BARRY 
WRIGHT CORP., Worcester, Mass. 
For information: 
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I/O testing software 

OLTEP (On-Line Test Executive Pro­
gram) is a monitor program that 
controls test routines for individual 
I/O units without interrupting normal 
operation. It can determine the condi­
tion of the units, aid in making ad­
justments, exercise a malfunctioning 
device to determine the cause of the 
breakdown, and verify a repair action 
prior to switching the device on-line. 
With OS/360, it requires 18K bytes 
of core; with TOS and DOS, it re­
quires 10K storage. Now available to 
OS and DOS users; it will be ready 
for TOS users early in '68. IBM DP 
DIV., White Plains, N.Y. For infor­
mation: 
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small-scale computer 

The 405 computer system, low end of 
GE's 400 family, has an 8K word mem­
ory (no other size· available), and an 
access time of 2 usec. Programs written 
for the 405 are compatible with the 
larger systems, as is the peripheral 
equipment; however, the compatibility 
does not work in reverse order: not all 
peripherals on the larger systems are 
available for the 405., Software' for the 
little one includes COBOL, FORTRAN IV, 
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SORT/MERGE generator and MACRO as­
sembly language processors; SIMCON, 

CPM, resource allocation, MATH PAC, 

linear programming and generalized 
payroll applications packages. Pur­
chase price of a typical configuration 
( $196K) includes all the standard 
peripherals; the 405 rents for $5,120/ 
mo. The system can be delivered within 
four months after receipt of order; first 
deliveries are scheduled for February 
'68. GENERAL ELECTRIC INFOR­
MATION SYSTEMS MARKETING 
DIV., Phoenix, Ariz. For information: 
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tape reader 

The R150A perforated tape reader 
operates at a speed of 150 cps, and 
features a read head that senses a 
hole or no-hole condition from the 
bottom of the tape. Bidirectional and 

asynchronous, the unit reads 5-, 6-, 7-
or 8-level paper, paper-plastic lamin­
ated or plastic-foil tape. TALLY 
CORP., Seattle, Wash. For informa­
tion: 
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piggyback memories 

A series of three coincident current, 
random access magnetic core memor­
ies are available to OEM; the models 
differ only in capacity: the CM-5 has 
a capacity of 512 (9-bit) characters; 
CM-I0, 1,024; and the CM-40, 
4,096. Cycle time is 2 usec. The basic 
units are supplied with address and 
data output leads. Built-in address 
registers and externally modifiable 
data registers are options. COMPAT 
CORP., Hicksville, N.Y. For informa­
tion: 
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Nutionnl ComPuterAnolysts..Inc. 
ANNOUNCES 

QUICK DRAW 
A FkOW-CHARTING SERVICE FOR 

COBOL PROGRAMS 
• FOR ALL. COMPUTERS. 
• PROYIDES COMPLETE PROGRAM 

DOCUMENTATION ~ 
• PRODUCED AT NCA DATA 

CENTERS. 

• PRICED ON A PER CARD BASIS 

WRITe' FOR FREE BROCHURE, 
PRICE LISTJSAMPLE CHART. 

• 

Nntiounl Computer Anolysts.Inc. 
,HignUJny One 
Princeton.Nelli Jersey 08540 
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we've cut microseconds 
we've cut size 
we've cut cost 

in the new VersaSTORE ]I 
core· memory system 

VersaSTORE II is a vastly improved version of our field-proven VersaSTORE core 
memory. It operates at a faster 1.7 micro-second asynchronous speed with 750 nano­
second access time-with the same superb operating margins at elevated temperature, 
and uses IC's for reliability. 

The new VersaSTORE II packs 50% more core memory in a 5%" rack-mounted 
package. 

And VersaSTORE II is more flexible than ever. It's available in increments of 4096 
words of 36 bits or 8k words of 18 bits, and conveniently stacks in multiples for bigger 
memories, thanks to our exclusive Party Line. 

And VersaSTORE II offers self-test features, timing and control flags, and test points 
for easy system check-out. 

Remember, you'll get all these features only in the new VersaSTORE II-nowhere 
else! Why not get a VersaSTORE II brochure? Write or call: 

varian 'data machines @ 
a varian subsidiary 

Formerly Decision Control, Inc. . 

1590 Monrovia Ave., Newp~rt Beach, Calif. TEL. (714) 646-9371 TWX (910) 596-1358 
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Take ~: $42.10 worth of books for 
only $5.95! 

Choose any 3 with a short, experimental membership in 

THE L~I3RAlPaY OF (O[}\jj'WJT[E~ AND ONFORMAVO@N S(~tENCtE~ 
3545. AUTOMATIC DATA PROCESSING. 
Elias M. Awad and the Data Processing 
Management Association. Complete in­
troduction to the principles and proce­
dures of automatic data processing, by 
the leading computer managers in the 
field. Publisher's Price $10.60 

3549. AUTOMATION AND ELECTRONICS 
IN PUBLISHING. Lowell H. Hattery and 
George P. Bush, Editors. Superb sur­
vey of the effects of the computer on 
the printed work, combining actual 
case histories and discussions of over­
all trends. Publisher'S Price $8.75 

3741. CHALLENGE OF THE COMPUTER 
UTILITY. Douglas F. Parkhill. Provoca­
tive and thorough guide to distributing 
and utilizing computer power, includ­
ing its implications for society. Pub­
lisher's Price $7.95 

3986. COMPUTER PROGRAMMING. Ivan 
Flores. How the computer, the pro­
gram, and the programming system 
operate to solve typical problems. Pub­
lisher's Price $12.00 

3996. COMPUTER CHALLENGE TO UR· 
BAN PLANNING AND ADMINISTRATION. 
Harry H. Fite. Survey of problems fac­
ing local and state officials in handling 
urban planning. and the role and po­
tentialities of the computer in solving 
these problems. Publisher's Price $6.25 

4226. DIGITAL TAPE DRIVES. James E. 
Taunt. Provides purchasers" program­
mers and operators with a clear under­
standing of the inner workings of dig­
ital tape drives. Publisher's Price $7.45 

4227. DIGITAL PROCESSING: A SYSTEM 
ORIENTATION. Louise Schultz. Clarifies 
the underlying prinCiples, techniques 
and applications of digital processing 
in Simplified linguistic terms. Pub­
lisher's Price $14.35 

4407. ELECTRONIC DIGITAL SYSTEMS. 
R. K. Richards. Pioneering exposition 
of the fundamentals, concepts and ideas 
pertinent to every important digital 
system. Publisher's Price $11.00 

5210. GUIDE TO MATHEMATICS FOR THE 
INTELLIGENT NONMATHEMATICIAN. Ed­
mund C. Berkeley. An approach to 
mathematics that anyone can und~r­
stand. covering definite, and indefinite 
numbers. calculus. variables, probabil­
ity, much more. Publisher'S Price $6.95 

5529. INFORMATION, COMPUTERS AND 
SYSTEM DESIGN. Ira G. and Marthann 
E. Wilson. Comprehensive book exam­
ining systems concepts in the light of 
information theory-and the roles peo­
ple play in system deSign and operation. 
Publisher'S Price $12.50 

5530. INFORMATION STORAGE AND RE· 
TRIEVAL. Joseph Becker and R. M. 
Hayes. Covers information system the­
ory and design, marn-machine relation­
ships. language data processing, 
artificial intelligence, command and 
control, etc. Publisher's Price $11.95 

4410. ELECTRONIC INFORMATION HAN· 
DLiNG. Allen Kent and Orrin E. Taul­
bee, Editors. Complete overview of in­
formation handling and retrieval. Pub­
lisher'S Price $11.00 

5773. NUMBER: THE LANGUAGE OF SCI· 
ENCE. Tobias Dantzig. "The evolution 
of mathematical thought . ; . is pre­
sented here with admirable consistency 
and in a wonderfully lively style." 
-Albert Einstein. Publisher's Price $6.95 

5630. INTRODUCTION TO COMPUTING. 
T. E. Hull. Highly useful new guide to 
algorithms, stored-program computers, 
and programming techniques with em­
phasis on FORTRAN IV. Publisher's 
Price $10.00 

5628. INTRODUCTION TO LINEAR AL· 
GEBRA. Marvin Marcus and Henryk 
Minc. Rigorous, lucid treatment of 
fundamental concepts of linear alge­
bra and matrix theory which intro­
duces practical applications. Publish­
er's Price $7.95 

6384. NATURAL LANGUAGE AND THE 
COMPUTER. Paul L. Garvin, Editor. 
First book to provide a comprehensive 
survey of the emerging field of lan­
guage data processing such as English 
or Russian. Publisher's Price $12.75 

5624. INTRODUCTION TO ALGORITHMIC 
METHODS USING THE MAD LANGUAGE. 
Alan B. Marcovitz and Earl J. Schweppe. 
Introduces those methods applicable to 
the implementation of algorithms on 
computing machines and presents those 
factors which are involved in solving 
problems with the aid of a computer. 
Publisher'S Price $6.50 

5810. LECTURES ON ELEMENTARY NUM· 
BER THEORY. Hans Rademacher. "A 
highly original, exciting, and readable 
introduction to the many aspects of 
number theory."-Melvin Hausner. Pub­
lisher's Price $7.75 

6095. MATHEMATICAL METHODS FOR 
DIGITAL COMPUTERS, Volume I. Anthony 
Ralston and Herbert S. Wilf, Editors. 
Demonstrates the relationship between 
various techniques of numerical anal­
ysis, the analytical capabilities of com­
puters, and the coding procedures that 
can be used to utilize these cBmputer 
capabilities in numerical solutions. Pub­
lisher's Price $9.95 

6109. MATHEMATICS FOR SCIENTISTS. 
Thor A. Bak and Jonas Lichtenberg. 
Provides the mathematical background 
necessary for speCialists and non-spe­
cialists in the fields' of physics, chem­
istry, biology, engineering and statis­
tics. Publisher's Price $15.00 

7332. REAL·TlME BUSINESS SYSTEMS. 
Robert V. Head. Step-by-step guide to 
the proper way to make real-time sys­
tems operational, by the man who in­
novated American Airlines' SABRE 
system and Bank of America's ERMA 
system., Publisher's Price $9.50 

The Suggested Trial: Pick 3 books for only $5.95 as your first Se· 
lection. Then, simply agree to purchase 3 additional. Selections 
during the coming 12 months, all at special reduced Member's 
Prices at savings up to 40%. (And get a free Bonus Book as well!) 

Startling new advances in the computer sciences make most books in this 
field obsolete almost overnight. That's why The Library of Computer and 
Information Sciences was founded-to help professionals like yourself keep 
strictly up·to·date on the latest innovations in the continUing computer 
revolution. 

By joining now on a trial basis, you'll receive monthly newsletters telling 
you all about the most outstanding new volumes on the computer and infor-
mation sciences as they are published. ' 

You take only the books you want-as few as 4 Selections a year at savings 
up to 40% off publishers' prices. And you get a free Bonus Book after every 
fourth Selection purchased! 

Best of all, you can begin your Trial Membership with 3 important computer 
books-worth up to $42.10-for just $5.95. (Send no money-we will bill you 
later.) . 

By mailing the Trial Membership Application today, you can begin to build 
a professional library rapidly and economically-one that will not only help to 
keep you on top of your job, but also provide keen insights into ftlture de­
velopments in the whole computer field. 

ENROLL NOW TO RECEIVE UP TO $42.10 WORTH 
OF BOOKS ON THE COMPUTER SCIENCES FOR $5.95 

The Library of Computer and Information Sciences 
Front and Brown Streets, Riverside, N. J. 08075 

Please enroll me as a Trial Member and send the 3 books for just $5.95 
plus shipping whose numbers I have circled below. 
As a Trial Member, I need accept as few as 3 more Selections during the 
next 12 months, always at reduced Member's Price plus shipping, and I 
may cancel Membership any time thereafter. Each month I will receive 
a Newsletter describing the forthcoming Selection, along with a con­
venient form for requesting Alternate Selections or no book at all. 
I also understand that I may choose a free Bonus Book for every 4 Selec­
tions purchased. (Introductory Offer counts as the first Selection.) 

Three Books for just $5.95 (circle numbers): 

3545 3986 4227 5210 5624 5773 6109 
3549 3996 4407 5529 5628 5810 6384 
3741 4226 4410 5530 5630 6095 7332 

GUARANTEE: If, after examining the volumes of your choice, you are not 
completely satisfied, yOU may return all books within 10 days and your 
membership will be cancelled. Pay nothing-owe nothing. 

NAME ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

ADDRESS •••••••••••••••••••••••••••••••••• '" •••••••••••••••••••••••••••• 

CITY •••••••••••••••••••••••• STATE •••••••••••••••••• ZIP CODE ••••••••••••• 

Please be sure to indicate correct zip code. C-135 
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Rare programming assignment? 
How's this for a start: 

Program a computer to set type 
through a TV set and a camera. 

At RCA we've added the speed of electronics 
to typesetting. And none too soon. 

It is all part of the information explosion. In 
the past ten years, book sales have tripled; 
newspaper and magazine circulations are up, 
and publishers are looking for new ways to 
keep information up to date. 

Computers have been helping set type since 
1962. But not as an all electronic system. At 
RCA, we've combined computers with new 
electronic typesetters that can set the text 
for an entire newspaper page in less than 
two minutes. Together, they do the complete 
job-store and recall manuscripts, size and 
layout pages, and set the type. 

To accomplish this we need exceptional pro-

grammers to combine experience and com­
petence with imagination. Probably someone 
like yOLl. 

The assignments aren't easy. But they're fas­
cinating: offering bold creative effort, per­
sonal recognition and reward. 

Openings exist at all levels for those with a 
minimum of two years programming experi­
ence. Write to: Radio Corporation of Amer­
ica, Graphic Systems Division, Aft: Mr. Dave 
Meredith, Mgr., Programming Development, 
U. S. Highway No.1, Princeton, New Jersey. 

.. An Equal Opportunity Employer 

• "til The Most Trusted Name In Electronics 
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DRUM MEMORIES: 12-page technical 
brochure contains complete basic spec­
ifications of the company's drum 
memory products and includes details 
of .design factors (mechanical, mag­
netic and electronic) , specifications 
for five standard drums, and standard 
logic modules for drum memories. 
VERMONT RESEARCH CORP., 
North Springfield, Vt. For copy: 

DATA COMMUNICATIONS SYSTEM: Il­
lustrated brochure describes model 
M1000 general-purpose data com­
munications system capable of operat­
ing independently as a message 
switching system or of doing the 
communications management for a dp 
information system. Design approach 
and economic considerations for such 
a system are defined. M1000 system 
is a package of hardware and soft­
ware installed on a turn-key basis 
designed to move messages to and 
from remote devices, including tele­
typewriters, video displays and mag­
netic tape terminals, and will route 
and queue transactions and inquiries 
between these terminals and comput­
ers. MARSHALL COMMUNICA­
TIONS DIV. OF MARSHALL IN­
DUSTRIES, Santa Ana, Calif. For 
copy: 

CIRCLE 150 ON READER CARD 

REMOTE USE OF COMPUTERS: Final re­
port of study, divided into three 
phases: ~) Survey of more than 200 
computer installations using central 
processor capability through remote 
terminals; 2) In-depth study of four 
computer systems selected from those 
surveyed; 3) Analysis of data and 
information collected on remote com­
puter systems, with emphasis on time­
shared systems. Current state-of-the­
art is presented with recommenda­
tions for areas where further work 
needs to be done and where standard­
ization is needed or desirable. 108 
pages. PB-175 666. Cost: $3; micro­
fiche, $.65. CLEARINGHOUSE, U.S. 
DEPT. OF COMMERCE, Spring­
field, Md. 2215l. 

ANALOG HANDBOOK: 140-page book 
on general-purpose analog computers 
and software. The book covers the 
basic fundamentals of computer oper­
ation and illustrates the solution of 
elementary problems; provides a de­
tailed description of the operating 
controls and computer logic of the SD 
10/20 and 40/80 series computers; and 
develops sophisticated programming 
techniques and applications on a pro­
gressive basis. Suitable for use by 're­
searchers and engineers, as well as 
students. Cost: $5, non-educational 
institutions; $4, educational institu-
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tions; $3, orders of 10 or more by 
educational institutions. SYSTRON 
DONNER CORP., 888 Galindo St., 
Concord, Calif. 94520. . . 

AMPLIFIER MODULE: Applications data, 
detailed specifications, characteristic 
curves and operating information on 
model 770-440 circuit module, are in 
12-page brochure. Module employs 
dynamic bridge principle and features 
common mode feed-back technique. 
Designed specifically for use in low 
level data acquisition and instrumen­
tation systems. REDCOR CORP., 
Canoga Park, Calif. For copy: 
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INTEGRATED CIRCUITS: 28-page bro­
chure describes the company's 930 
series DTL integrated circuits: flip­
flops, gate expanders, multiple gates, 
dual buffers, AC binary circuits, and 
monostable multivibrators. Tabulated 
electrical characteristics, plus logic 
diagrams and circuit schematics are 
presented for the various units. Test 
circuits and wave-forms are also 
given. RAYTHEON ·CO., Lexington, 
Mass. For copy: 
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DATA GENERATOR: Technical bulletin 
on model 201 data generator offering 
16-bit word lengths, variable baseline 
offset to ± 1 OV, 1-10V NRZ data 
outputs, and clock rates to 10MHz. 
Methods for obtaining variable param­
eter RZ pulse outputs, extended 
program outputs and multiple parallel 
channels are described and informa­
tion is given regarding pulse genera­
tors which may be used as clock 
source. DATAPULSE, INC., Culver 
City, Calif. For copy: 

CIRCLE 154 ON READER CARD 

MEDICAL CYBERNETICS: 227 -page re­
port, an introduction to medical cy­
bernetics recently translated from 
Russian, considers general questions 
of biocybernetics, cybernetics of cellu­
lar and subcellular structures, cyber-. 
netics of physiological systems, prob­
lems of neurocybernetics, and the 
pecularities of "man-machine" sys­
tems. Other topics include the' appli­
cation of cybernetic methods in diag­
nostics, cybernetic aspects of medical 
electronics, problems of biological 
control, and the main trends in the 
development of bionics. N67-33159; 
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"No, no, Featherstone, not while it's meditating." 
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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 
t6 think about programming 
your own career. If we can 
help (and we can), write: 

112 

R. K. Patterson, Personnel 
Manager, Dept. 117. 

Write today and make an 
appointment with tomorrow 

UNIVAC 
FEDERAL SYSTEMS DIVISION 

2750 WEST SEVENTH BLVD. 
ST. PAUL, MINNESOTA 55116 

AN EQUAL OPPORTUNITY EMPLdYER M/F 
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new literature 

Cost: $3; microfiche, $.65. CLEAR­
INGHOUSE, U.S. DEPT. OF COM­
MERCE, Springfield, Va. 22151. 

CAREER ADVANCEMENT: Catalog on 
correspondence school offering engi­
neering graduate level courses en­
abling engineers to' update themselves 
in the fields of control systems, digital 
computers and circuits. Licensed by 
New York, State Dept. of Education. 
EDUCATION FOR CAREER AD­
VANCEMENT, Mineola, N.Y. For 
copy: 
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INTERACTIVE SYSTEMS: 16-page book­
let, intended for reading by general 
management, describes how on-line 
analysis can be used as a basis for 
management decision-making. IN­
TERACTIVE SYSTEMS, INC., Bos'­
ton, Mass. For copy: 
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FANFOLD FORMS: Brochure shows new 
uses for fanfold forms, types of con­
structions available, use in high-speed 
printers, various features available. 
MOOB,E BUSINESS FORMS, Ni­
agara Falls, N.Y. For copy: 
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AUTOMATED LITERATURE PROCESSING: 
Summary of the developrrient. and 
characteristics of the first generation 
of the ALPHA-1 system currently used 
by the Library Branch of the Red­
stone Scientific Information Center, 
Alabama. 508 pages. AD-658 081. 
Cost: $3; microfiche, $.65. CLEAR­
INGHOUSE, U.S. DEPT. OF COM­
MERCE, Springfield, Va. 22151. 

DISC PACK: Four-page brochure on 
Mark I disc pack, an assembly of six 
discs providing ten recording surfaces 
and enclosed in a heavy-duty dust 
proof container, mechanically and op­
erationally compatible with most ex­
isting disc drives. MEMOREX 
CORP., Santa Clara, CalIf. For copy: 
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TAPE TRANSPORT UNIT: Eight-page 
brochure describes sii1gle-capstan 
tape transport unit designed to ac­
commodate all, tape motion in the 
company's magnetic t~pe systerris. 
Unit is designed'to lengthen tape life 
and reduce information dropouts: all 
guides are air bearings; oxide surface 
contacts only the read/write head 
and tape cleaner. SCIENTIFIC 
DA T A SYSTEMS, Santa Monica, 
Calif. For copy: 

CIRCLE 159 ON READER CARD 

Here's some 'free advice. 
Our Computer 
Salary Survey and , 
Opportunities Analysis. 
This is it: Source Edp's FREE 20 page Computer Salary Survey and Opportunities 
Analysis. It's a summary of computer salaries in ranges up to $75,000. Plus a 
comprehensive analysis of current trends in computer employment. 

All of this information was compiled, analyzed and put together by some ofthe 
most knowledgeable people in the business. The people at Source Edp. Source 
Edp is the only nationwide placement firm staffed by computer career p.eopl~ 
for computer career people. It's their business to know the data processing field. 

To get your free copy of Source Edp's Computer Salary ~urvey a.nd Opportunities 
Analysis just circle the reader inquiry card. To speed delivery write directly to: 

Where computer professionals 
place computer professionals 

sourceVdP 

New York-Edward T. Golden, 1414 Ave. of the Americas (212) 752-8260 
Chicago-David D. Grimes, 100 S. Wacker Drive (312) 782-0857 
Detroit-Charles T. Walther, 2990 W. Grand Blvd. (313) 871-5210 
San Francisco-Richard M. Clark, 111 Pine Street (415) 434-2410 
Los Angeles-Robert A. Davis, 3470 Wilshire Blvd. (213) 386-5500 
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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 researc4 programs. That 
is why, to this task, Lockheed hrings 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. R. C. Birdsall, Professional 
Placement Manager, Sunnyvale, California. 

I 0 Lockheed is an equal opportunity employer. 
LOCKHEED 

CIRCLE 303 ON READER CARD 
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Some of our best CHESS PLAyERS are PROGRAMMERS 

Specialists in 
Process and Energy Control 

An Equal Opportunity Employer 

114 

Our kind of programmer is ~xceptionally careful, imaginative and selective. 

He has an eye for present opportunities ... and future possibilities. 

He learned - from us - about the career-building advantages of program­

ming for Foxboro, helping us serve our customers in the chemical, petroleum, • 

power, textile and other industries. 

Then he made the right move - to Foxboro. 

If you have professional programming experience' in one of the areas listed 

- you may be our kind of programmer, too. 

So - even if you don't like chess - write: 

John G. Willett 
The Foxboro Company 
Central Recruiting O~ice 
12D Neponset Avenue 
Foxboro, Massachusetts 02035 

CIRCLE 304 ON READER CARD 

Batch Control 
Real Time 
Direct Digital Control 
Multi-level Programming 
Time Sharing 
Priority Structure 
Supervisory Control 
Command and Control 
Scientific Programming 
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An Analysis of Time-Shared Computer 
Systems, by Allan L. Scherr, Introduction 
by Herbert M.· Teager, M.!.T. Research 
Monograph No. 36, Cambridge, Mass. 
(M.!.T. Press), 1967. $5. 

"An Analysis of Time-Shared Com­
put~r Systems" turns out to be a 
simulation of CTSS. This MIT time­
shared system on the IBM 7094 is 
one of the pioneering efforts of the 
time-sharing world. Scherr's analysis 
is thorough and comprehensive, al­
though the principle conclusion, as 
stated by th~ author, does not relate 
to qualities of time-sharing systems. 
Rather, Scherr states: "Perhaps the 
most important result of the research 
in this report is that time-shared sys­
tems and their users can be success­
fully modeled." He then defends this 
seemingly self-evident conclusion by 
claiming that it was not a foregone 
conclusion ,at the time the study be­
gan. Perhaps in his mind this was 
true. 

The most interesting feature of the 
book, to the generalist, is the thought­
provoking introduction by Professor 
Teager. His somewhat pessimistic 
view of time-sharing, written in De-. 
cember 1965, seems even more justi­
fied today. In particular, this para­
graph warrants repetition: 

In other instances, however, some 
organizations are rushing into 
[time.,.sharing] on a basis of pres­
tige, manufacturer's pressure and 
fashionable catchwords, rather than 
on a considered analysis. One ob­
ject of this introduction was to 
indicate that 'a completely general 
purpose, regional "public utility" 
form of computing facility with 
longhaul communication lines at­
tached to unlimited numbers of 
consoles is neither a completely ob­
vious nor the best solution to all 
computation problems; there are 
alternatives that are potentially as 
good or better. 
Teager sees a somewhat limited 

future for time-shared systems, as the 
paragraph quoted above suggests, at 
least within the foreseeable future. He 
ends by suggesting that proponents of 
time-shared systems need to know 
much more about their users than is 
presently understood. This refreshing 
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COMPUTER AND CONTROL SYSTEMS 
. SCIENTISTS AND ENGINEERS 

Bendix Research Laboratories has excellent research and development career oppor­
tunities for B.S., M.S. and Ph.D. graduates with 2 to 15 years' experience in one or 
more of the following key areas: 

• DIGITAL AND ANALOG COMPUTERS, sys­
tem analysis. real-time computer control. 

• AUTOMATIC CONTROLS, information theory. 
circuit and servo analysis, correlation tech­
niques. electro-optical systems. 

• COMPUTER PRO·GRAMMING, mathematical 
analysis, real-time control. scientific computing. 

• ARTIFICIAL INTELLIGENCE, pattern recogni­
tion. trainabl,e systems, adaptive logic. 

• COHERENT OPTICAL PROCESSING, holo­
graphy, spatial filtering. optical correlation. 
ele~tro-optical systems. 

Located in progressive suburban Detroit. Send 
resume to Personnel Director, Bendix Research 
~aboratories, Southfield. Michigan 48075. 
AN EQUAL OPPORTUNITY EMPLOYER M/F Research 

Laboratories 
CIRCLE 305 ON READER CARD 

Looking for a ... 
COMPUTER CAREER 
ogrammed for Growth? 

Top companies are looking for YOU, thru Brentwood. 
Because Brentwood's degreed professionals speak their 
language, YOUR language. Our input includes a pro­
fessional review of company needs and growth opportu­
nities; in-depth studies of applicant qualifications and 
capacity for growth. Our output solves problems for 
client companies, client applicants. We're programmed 
to find the best spot for the best man. 
Brentwood has fee-paid growth openings NOW in 
• applied systems • compiling • assembling • automatic languages 
• operations research • commercial programming • systems design 
• scientific computation and analysis • information retrieval 
• mathematical & numerical computation & analysis • diagnostics 
• digital and logical design • operational real time • utilities 

Contact or call collect in confidence (201-622·0915) 

BRENTWOOD 
PERSONNEL 8 7 ASSOCIATES 

786 Broad St., Newark, N. J. 07102 
In Boston 

Brentwood Personnel of Massachusetts 
80 Boylston St., Boston, Mass. 02116 

(617) 542-9410 

In Philadelphia 
Brentwood Personnel of Philadelphia 

510 Penn. Ave., Ft. Washington, Pa. 19034 
(215) MI 6-8801 

CIRCLE 306 ON READER CARD 
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Computer 
Program Design 
(Southern California) 

HUGHES Guidance and Controls 
Division, has several openings for 
qualified persons who have the 
ability to create complex digital 
computer programs-and the desire 
to do the job thoroughly and effi­
ciently. Satisfaction of current 
commitments on such systems as: 
PHOENIX, IRAM, VATE and ASG-18 
requires experience in the design 
of real-ti'me command and control 
programs, or of software programs 
for execution on an IBM 7094 or 
GE 635 computer. 

Responsibilities include: specifica­
tion, design, implementation, check­
out and support of computer 
programs for a wide variety of 
applications including: 

• Airborne Navigation & Fire 
Control 

• Digital Simulation of Airborne 
Computer and its environment 

• Automatic In-Flight & Depot 
System Testing 

• Assemblers & Compilers 

• Automation of Electronic 
Equipment Design 

Requires: an accredited degree in 
Engineering or Mathematics, a mini­
mum of three years of professional 
experience and U.S. citizenship. 

Please airmail your resume to: 

Mr. Robert A. Martin 
Head of Employment 
HUGHES Aerospace Divisions 
11940 W. Jefferson Blvd. 
Culver City 28, California 

r------------------, 
I I 

: HUGHES: 
I I L __________________ J 

HUGHES AIRCRAFT COMPANY 

AEROSPACE DIVISIONS 

An equal opportunity employer - M & F 
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books 

point of view-a novelty 18 months 
ago-deserves greater exposure. 

RICHARD H. HILL 

book briefs 
(For further information on the books 
listed below, please write directly to 
the publishing company.) 

Computers in Higher Education, by John 
W. Hamblen. Southern Regional Educa­
tion Board, Atlanta, Ga. Approx. 300 
pp. No price given. 

A soft-bound report on the use of 
computers in colleges and universi­
ties, and the expenditures, sources of 
funds and utilization for research and 
instruction 1964-65, with projections 
for 1968-69, based on a survey con­
ducted under a contract from the 
National Science Foundation. The 
introduction stresses the need for 
such data; the report gives listings 
and discussions of various institutions, 
with recommendations for further 
study, their distribution of computers, 
and dp degree programs. The report 
concludes with summaries of financial 
data. 

Digital Logic and Computer Operations, 
by Robert C. Baron and Albert T. Picci­
rilli. McGraw-Hili Book Co., New York, 
N.Y. 1967. $'13.50. 

The book is a general introduction to 
the computer field written· for people 
with mathematical training. The 
authors describe the fundamental de­
sign concepts: the binary number sys­
tem, computer logic, coding, flip-flops 
and registers. The final chapter is a 
brief review of programming. Also 
included are discussions of time-shar­
ing, peripheral devices and integrated 
circuits. 

Careers, in Computer Programming, by 
Leo Barnett and Lou Ellen Davis. Henry 
Z. Walck, Inc., New York, N.Y. 1967. 117 
pp. $3.75. 

The book is a study of career op~ 
portunities for programmers and sys­
tems analysts, and gives information 
on how to prepare for and obtain 
these jobs. Written on a high-school 
level, the book, in attempting to show 
the' breadth of the field, also gives 
brief descriptions of several current 
systems, and a short history of edp. 
Suggestions for further reading are 
included. 

Whether you are interested in broad 
commercial applications or scientific 
challenge, ITT Data Services can supply 
the situation-just bring your ingenuity 
and imagination. 

Commercial Programmers and 
Systems Analysts 
Openings at our metropolitan New 
York-New Jersey, Washington, D.C., 
and Los Angeles offices require a BS and 
minimum of 1 year programming 
experience. You'll be working with OS, 
TOS, DOS, IBSYS, FMS, FORTRAN, 
COBOL, MAP, FAP and the full range 
of IBM 1400,7000 and System 360 
series computer systems. 

For East Coast openings, 
send your resume to: 
Charles Johnson, ITT Data Services 
Box 402, Rte. 17 & Garden State Parkway, 
Paramus, New Jersey 07652 

For West Coast openings, 
send your resume to: 
Ed Stiles, ITT Data Services 
999 No. Sepulveda Blvd. 
EI Segundo, California 90245 

ITT Data Services Naval Programs 
NTDS and A-NEW openings at Virginia 
Beach, Va. require a BS and minimum 
of 6 months programming experience 
involving Real-Time Command/Control 
Systems on such equipment as IBM 
360/65,67, RCA Spectra 70, GE 600, 
CDC 3000,6000, Univac 490, 1206, 
1830, 1230, 1218. 

For further information, 
send your resume to: 
William Cassidy, ITT Data Services 
Fleet Computer Programming Center 
FAAWTC, Virginia Beach, Virginia 23461 

ITT 
DATA SERVICES 

DRTRMATION 
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PROGRAMMERS, SYSTEMS ANALYSTS 

o When you program for ITT Data Services, 
You're right in the middle of things. 

). 0 

o 

And that goes for location as well as technology. 
All of our Data Processing Service 
Facilities are located in population 
nerve centers. The one in New Jersey 
(equipment-wise, the largest in the 
world) is linked to four satellite sta­
tions throughout Greater New York. 
And there's one similar to it in Los 
Angeles, soon to be linked by high 
speed lines with satellites in Northern 
and Southern California to serve al­
most any organization from indus­
trial giants to small accounting firms. 
We have a special center in Virginia 
Beach, Va .• a top vacation spot, which 
services NTDS (Navy Tactical Data 
System) and A-NEW (A New Project). 

ITT Data Services computer net­
works offer a full range of business 
and scientific data processing serv­
ices to both private industry and gov­
ernment. These services include 
systems design, programming, com­
putational services and data center 
management. 

Technically. you will cover a lot of 
advanced ground. At our Eastern and 
Western Regional Commercial Com­
puter Centers you'll be involved in 
large-scale, multi-computer, high 
speed, real-time, many machine­
language systems and more. With 
NTDS and A-NEW, in Virginia Beach, 
there are special problems of solv­
ing input-output communications, in­
terrogation and response, tactical 

geometrics and inter/intra computer 
logic and timing problems. 

You'll find the ITT benefits program 
exceptionally liberal-and all of our 
locations afford an opportunity to pur­
sue advanced studies at nearby col­
leges and universities under the ITT 
tuition refund program. 

Get in the middle of things. Review 
the information on the left-hand page 
and contact our representative at the 
location of your choice. 

A Division of International Telephone and Telegraph Corporation ITT 
A Plans for Progress Equal Opportunity Employer (m/f) DATA SERVICES 
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"A truism," you say. Certainly at URS we put 
this truism to work-the ideas and aspirations 
of the individual are important, the humanistic 
approach is stressed. And we accord the same 
respect to our clients. 

"But what does URS do?" you ask. Princi­
pally, we help people make effective use of 
computers, from concept to operation-anal­
ysis, design, programming, and implementation 
and operation of computing and management 
information systems. 

We are, for example, prime software contrac­
tor for the Army's Combat Service Support Sys­
tem which will ensure more efficient use of men 
and material. (We also tackle a variety of prob­
lems in the physical and engineering sciences.) 
As for our performance, a client recently told 

us, "Happiness is a contract with URS." 
In the future we will be devoting an increas­

ing portion of our efforts to improving the 
quality of man's environment. A look at the 
world about us suggests a limitless challenge. 

Can you help? If so, send a resume to, or re­
quest application from: Mr. Jack Davis, Infor­
mation Sciences Division, URS Corporation, 
201 Lincolnia Rd., Alexandria, Virginia 22304. 

We have openings now for experienced pro­
grammers, analysts, and communication engi­
neers in our offices in the Washington, D. C. 
area; San Francisco; Killeen, Texas; Sierra 
Vista, Arizona; Kansas City, Missouri; Peters­
burg, Virginia; and Karlsruhe, Germany. In 
your letter let us know which o~ these locations 
interests you. 

URS 
• CORPORATION 

1700 South EI Camino Real, San Mateo, California 94402 
an equal opportunity employer-by choice I 

NO TWO PEOPLE ALIKE. 



o 

o 

o 

look ahead 

ONCE-FLOUNDERiNG DPI 
NEARS RECOVERY 

RUMORS AND 
RAW RANDOM DATA 

December 1967 

The Medinet change came shortly before a massive 
GE reorganization, which sees the former Information 
Systems Division elevated to one of 10 groups 
containing four divisions: New Equipment, Louis E. 
Werig~rt; Information Services, Jerome T. ~oe; 
International Info Systems, Arthur E. Peltosalo; and 
Advanced Development & Resources Planning, John W. 
Haanstra, former IBM Federal Systems president. 
J. Stanford Smith moves up as group executive of the 
new organization. Medinet, along with the highly 
profitable time-sharing service bureau activity, 
reports to Coe. Dr. Louis T. Rader remains in the 
Industrial Group. 

Facing such competition as IBM, CDC and Friden, an 
outfit called Data Pathing Inc. was formed early in 
'64 in Palo Alto, Calif., to make data collection­
transmission systems. Two years later, a Solar 
receiver-processor and input terminals had been 
developed but no installation was announced. Now, in 
the 15 months since Robert C. Stender left CDC to 
take over at DPI, seven systems have been delivered 
and are in various stages; one completed. The rest, 
with from 36 to over 200 floor terminals, are phasing 
in gradually, placing departments on-line one at a 
time. These systems reportedly have valuations from 
$0.5 to $2 million. Founded by LeRoy Score, now a 
board member, DPI had 70 people when Stender took 
over and made broad management changes. Stender has 
modified the Solar proces~or, built up the staff to 
220, and is adding more in the assembly department. 
More than enough financing reportedly exists to 
support the growth. 

Contrary to last month's Look Ahead statement, the 
1130 can handle tapes; there are tape 1130's 
installed •••• Control Data's acquisition of CEIR 
has won approval of the shareholders, with 267,000 
shares of CDC common being traded for.6.35 times 
that many of CEIR. The company will be operated as 
a wholly owned subsidiary •••• We hear that a 
preliminary recommendation at RCA calls for the order 
of 200 Varian Data Machine computers for use 
throughout the corporation •••• Dave Ferguson, 
president of L.A. software house Programmatics, 
decided since hardware manufacturers give away 
software, he'd- give away hardware. So he offered 
at his FJCC booth the Programmatics/16, a hex-digital 
conversion slide rule. Over 10,000 people accepted 
the pocket computer •••• Ex-Univac and Fabri-Tek 
men Ward Grimsrud and Wayne Savickhave formed 
Magnetic Memories Inc. in Santa Rosa, Calif., to 
make core stacks. The firm is headed by Don Benner, 
who also holds majority interest in Midwest Circuits • 
••• Datacraft Corp., Ft. Lauderdale, Fla., which 
announced a 1 usec, 2D core memory recently, is a 
spinoff from SEt. Headed by Edward Kozial, the 
6-month-old firm already has a $500K backlog in 
memories and other unannounced proprietary products • 
••• Datamation's editorial offices have moved to 94 
South Los Robles Ave., Pasadena, Calif. 91101. 
Telephone: (213) 681-8586. 
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When 
General Electric 

asks people to join 
its computer business 

90%accept* 
(*BASED ON STAFFING RECORDS FOR 1966) 

~ Information 
'\t!J!!) Systems 

Computer Equipment 
Department 

That 90% acceptance rate sounds 
unusual but the reason is simple. The 
offers are selective. They are made 
only when we both can foresee your 
successful future at General Electric. 

Just what can we see? 
A GROWING PRODUCER. In less than 3 years General Electric 
put together a world-wide computer manufacturing and market­
ing organization. Shipments of this world-wide organization 
jumped 600% in three years; jumped to the point of making 
General Electric the second largest computer manufacturer­
world-wide. 

A TECHNICAL LEADER. General Electric provides the nation's 
largest and most widely used time sharing computer service 
operation. * User oriented advances whether time sharing, multi 
programming, or integrated data systems are a logical product 
of the leading industrial user of computers - in all, more than 
240. (*Via GE's Information Service Department. For more infor­
mation write S. G. Vangsf)ess, 7735 Old Georgetown Road, 
Bethesda, Md. 20014.) 

A COMPLETE WORLD-WIDE SYSTEMS EXPERIENCE. General 
Electric systems are installed or on order in Argentina, Belgium, 
Denmark, Finland, Germany, Greece, Holland, Mexico, Norway, 
Portugal, Sweden, Switzerland. GE systems have been counting 
the house, processing the revenues, checking the parking lots, 
tracking city wide room reservations at Montreal's Expo '67; 
they are checking the viewing habits of Japanese TV audiences; 
provide for centralized accounting for a 2400 grocery/60 super­
market chain in France. Domestically, GE systems are operating 

in universities and R&D centers as well as in the aerospace, 
banking, communications, distribution, manufacturing, trans­
portation, and utility industries. And systems design respon­
sibility for the foregoing resides at Phoenix. 

A VARIETY OF DEMANDING ASSIGNMENTS 
PROGRAMMING ANALYSTS. Analysis and design of automatic 
programming aids such as compilers, assemblers, sort-merge 
generators. Flow chart, code, test and document systems soft­
ware. Should have experience in two or more of the following: 
Development of compilers, utility routines, machine or assembly 
language programming, on medium to large scale computer 
systems. Deg ree or eq u ivalent. 

SYSTEMS PROGRAMMERS/PROGRAMMING ANALYSTS. Con­
ceive, analyze, develop operating systems or programs for sys­
tems software verification. Requires 3 or more years applicable 
experience; e.g. application programming, utility routines, input! 
output techniques, compiler development, machine or assembly 
language programming. Degree or equivalent. 

SENIOR SYSTEMS ENGINEERS/DIAGNOSTICS. Evaluate exist­
ing diagnostic methods, hardware designs and software pro­
grams so as to develop new diagnostic techniques for systems 
acceptance tests or to reduce mean-time to repair. Should have 
combination of systems programming and hardware design or 
systems test experience. Degree required. 

WARNING: If you send your resume, 
it's 9 to 1 you may be hooked. 

Please send an inform.al resume to Mr. George Callender, Com­
puter Equipment Department, Room 40-M, General Electric Com­
pany, 13430 N. Black Canyon Highway, Phoenix, Arizona 85029. 

GENERAL e ELECTRIC 
An equal opportunity employer (m/t) 
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To the computer specialist 
who figures he'd show 'em how., 
if he ever got the chance: 

You've got the chance. 
Now Hewlett-Packard's in the computer business ... with 
a series of versatile, small, high-speed digital computers, 
so flexible, so well packaged that they're begging to go to 
work on the applications that only you can find ... and 
sell. We've got the products. ,We invite you to apply your 
computer engineering expertise either to advancing our 
line of computers and software or to marketing them. 
The choice is yours. 
Hewlett-Packard computers have been developed to give 
the working engineer a direct problem-solving interface 
with the electronic instruments manufactured by HP, 
letting him assemble his own computer-controlled 
instrumentation systems. They're designed to be equally 
effective as free-standing general-purpose problem solv­
ers. And there's a wealth of experience behind these 
computers-developed and manufactured by a dynamic 
company that's spent 25 successful years in the measure­
ment and data-handling business. 
As Hewlett-Packard computers open whole new avenues 
of measurement capability, so they open new opportu­
nities for the computer engineer whose education and 
experience are best rewarded by advancement in the field 
of computer technology. Choose your own course: in 
R&D, application engineering, software, marketing. 
We think our computer is going to revolutionize the 
measurement and data-handling business. Sound inter­
esting? Write Ray L. Wilbur, 1501 Page Mill Road, Palo 
Alto, California 94304. An equal opportunity employer. 

HEWLETT~PACKARD 

CIRCLE 308 ON READER CARD 
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Ready to advance 
your EDPcareer? 

Things sJart 
happening 

when you send 
us your resume. 

The minute Drew receives your reSUfTIe, we start work­
ing with you to find the right career opening for your 
talents. We 'phone you ••. 
no matter where you live in the Continental U.S., to 
give you full details qbout any jobs suitable for you in 
your specific field of interest. 

We fly you .•• 
to New York, when client companies ask us to arrange 
personal interviews with you. At' no cost to you. 

We send you ... 
a free 16-page booklet packed with information about 
living and working in New York to nelp you and your 
family make the right move. 
Drew works closely with over 125 national companies 
headquartered in New York. And right now, these com­
panies have 315 exciting career openings they've asked 
us to fill. 
If you're an experienced systems analyst or program­
mer, send us your resume today. We'd like to start 
things happening for you! 

~----~-----------------~ 

DREW' Personnel Placement Center 
, 160 Broadway, New York, N. Y. 10038 

Employment As,ncy Inc (212) 964-8150 

o Send me your free guide to EDP careers in New York. 
o Here's my resume. I'd like to get first crack at the career 
opportunities you have right now. 

Name __________________________________ __ 

Address ____________________________ _ 

City___,------------------------------

State Zip ___ _ L ______ ~ _____ ~ _________ ~ 
All correspondence in confidence, of course. 

CiRCLE 3J1 ON READER CARD 
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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. They will open doors and arrange 
favorable interviews with selected clients. Utilize 
your total professional' cCipability in: 

• Scientific Programming • Digitai 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. 

~~~~~~~~~ EVERET,T ,KE,LLEYi 
( ~ ASSOCIATES· "'fJ~ . ~ ~ , '~A~ 
~ .. ~ Con,ultanl, 10 the ' 

Computer Indr.i,,.·y 
J.'" So. Broad Str~et (Suite • ~ 0 0) 

Philadelphia, Pa •• '1.0? 

CIRCLE 310 ON READER CARD 

To find a better 
position ... 
use a system. 

The I. II system. 
I he only network of personnel offices specializing 
in systems occupations. ' 
Regional offices located in principal U.S. cities 
offer competent 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 

..... 
Balllmora: One Charles Center ..•.•• (301) 837-D313 
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 
Newark: 570 Broad SI. ••••••••••••••• (201) 623-3661 
Phlledelphla: 2 Penn Center ••••••••• (215) 568-4580 
Pittsburgh: 429 Forbes Ave .••••••••• (412) 471-5946 
St. Louis: 1015 Locust SI. ............ (314) 231-0114 
San Francisco: 111 Pine SI. ......... (415) 434·1900 
Stamford, Conn.: One Atlantic SI. ••. (203) 325-4158 

CIRCLE 309 ON READER CARD 
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Move With Advanced 
Computer Technology 
At NCR Electronics Division 

SYSTEMS FORMULATION 
Analysis and development of advanced systems 
specifications; consultation on systems design, 
hardware configuration, software trade-ofts; 
analysis of competitive systems_ Applicant 
should have familiarity with very high speed 
memories, large-scale integration, disc files, 
drum files, communications and time sharing 
plus related BS degree and 3 to 5 years' experi­
ence in one or more areas mentioned. 
SOFTWARE SYSTEMS 
Programmers to develop executive and operating 
systems for third-generation computer systems. 
Desire experience with medium- and large-scale 
general-purpose systems employing high speed 
peripheral units, tapes, random·access files, disc 
files, drum files, on-line, time sharing and multi­
programming. Requires related BS degree and 
3 to 5 years' directly related experience. Posi­
tions also open for hardware-oriented program­
mers to do systems diagnostic work. 

EDP ANALYST/PROGRAMMERS 
Analyst position entails systems analysis in 
financial and administrative areas_ One year of 
EDP experience required, degree desirable. Pro­
gramming positions involve accounting and 
manufacturing systems. ,Degree and recent 
experience on medium- to large-scale systems 
desired. 
OPTICAL SYSTEMS 
To do computer·aided design of specific elements 
in complex optical systems, such as field and 
condenser, as well as image·forming elements. 

- NCR Electronics Division is the largost com· 
mercial computer manufacturing facility in 
Southern California and ono of the most 
advanced in the world. The Los Angeles plant 
and laboratories have recently been doubled, 
and an additional manufacturing facility is now 
under construction in San Diego. At NCR you 
will enjoy stable, non-defense activity in a 

December 1967 

Activity includes optical-electronic lab work, sys­
tems layout and design, technical liaison. 
Involves geometrical and physical optics_ 
Requires BS in physics or optics plus 2-5 years' 
directly related experience. 
MEMORIES RESEARCH 
To design high-speed magnetic memory circuits. 
Requires knowledge of nanosecond pulse tech­
niques and magnetic memory organization. 
Familiarity with plated·wire and mass-storage 
memory concepts desirable. Requires BSEE plus 
five years' experience. 
SYSTEMS ENGINEER 
For systems design on advanced computers. 
Requires extensive knowledge of memory tech­
nology, systems logic and large·scale integration 
as applied to medium- to large-scale general­
purpose computing systems.' Minimum of BSEE 
and five years' direct experience required. 
LOGIC DESIGN 
Several positions available for EE's with 2-5 
years' experience in logic design on either 
special- or general·purpose equipment. Positions 
require thorough knowledge of logic as related 
to real-time hardware development or automatic 
test equipment. 
CIRCUIT DESIGN 
Positions for both systems- and device-oriented 
circuits men to work either in developmental 
projects or standard circuits group. BSEE 
required plus 3-5 years' design experience and 
thorough understanding of IC technology. Knowl­
edge of large·scale integration concepts and 

thoroughly professional environment. Your job 
and your future: the creation of advanced busi· 
ness automation for NCR markots in 121 coun· 
tries. 

Challenge, opportunity and Southern California 
are waiting for you. Look into these opportuni­
ties now. 

CIRCLE 312 ON READER CARD 

ramifications desirable. Projects include thin·film 
memories, IC utilization and development, 
project/vendor liaison, systems applications. 
FACI LlTI ES/LAYOUT 
Work entails projecting needs of expanding divi­
sion, development of proposals, program imple­
mentation. Requires three years of facilities and 
layout experience, preferably in electronics 
industry; BSIE or equivalent; ability to deal effec· 
tively with all levels of personnel. Knowledge of 
safety codes desirable. 
MACHINE DESIGN 
Creative mechanical engineer capable of design· 
ing sophisticated manufacturing hardware and 
of developing machines to de;> jobs which here­
tofore have not been encountered. Requires 
BSME and minimum of two years' experience. 
CHEMICAL PROCESSES 
Positions in both engineering and manufactur­
ing for man with BSChe and 2-5 years' experi· 
ence in electroplating and electrodeposition in 
thin and thick films. Thorough knowledge of 
related materials, pre·plating surfaces, plating 
equipment required. Work entails development 
of advanced processes and techniques for com­
puter development and production. 
QUALITY ASSURANCE ENGINEERS 
Q.C. assignments include process capability, 
studies, failure analysis, design reviews, estab· 
lishment of inspection standards. Position 
requires 2·3 years' experience with EDP equip· 
ment, knowledge of magnetic materials, BSME 
degree. Reliability positions involve planning, 
conducting and reporting reliability tests of 
electronic components, assemblies and units. 
BSEE required plus experience with reliability 
mathematics, computer circuitry. Positions also 
available in systems test. 

TO ARRANGE A CONFIDENTIAL INTERVIEW 
send resume including salary history to: 
TOM E. LYON 

The National Cash Register Company 
ELECTRONICS DIVISION 

® 

2837 W. EI Segundo Blvd., Hawthorne, Calif. 
Telephone: (213) 777-7296 
An equal-opportunity employer 
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engineers • analysts • programmers 

IN THESE NATIONAl POS!TIONS fROM 7,~~~ TO S~~,~~~ 
• CIRCUIT DESIGN • DIGITAL OR LOGIC DESIGN SWITCHING • 
COMMUNICATIONS. MANUFACTURING. RELIABILITY. SOFTWARE 
DEVELOPMENT • SCIENTIFIC PROGRAMMING • REAL TIME SyS­
TEMS • 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. No obligation. . 
NATIONAL CHOICE: NEW ENGLAND-NEW YORK-PHILADELPHIA-WASHINGTON 
MIDWEST - SOUTH - CALIFORNIA - TEXAS - FLORIDA - AND OTHER AREAS 
Free custom service. Alt expenses paid by client companies (fees, 
interviewing & relocation.) Send resume in confidence with present 
salary and geographic preference. 

~ La Salle Associates ~ 
PROFESSIONAL SEARCH DEPT •. , 2136 LOCUST STREET~ PHILA., PA. 19103 

CIRCLE 313 ON READER CARD 

Northern California Openings in 
Research and Development . 
Lawrence Radiation Laboratory, located iIi the liver­
more Valley adjacent to the San Francisco Bay Area, is 
operated by the University of California for the Atomic 
Energy Commission. The staff of over 5600 employees 
is engaged in virtually all phases of Nuclear Energy Re­
search including such programs as industrial applica­
tions of nuclear explosives; radiation effects on the 
biosphere; development of controlled thermonuclear 
reactions; nuclear weapons for national defense; and 
reactors for power in space. 

MANAOEMENT SYSTEMS ANALYST·PROORAMMER 
Participate in the development of advanced concepts of 
management information systems using the latest Hard­
ware and Software development. 
Current projects include optical character recognition, 
graphic display, remote terminals and mass storage. 
Opportunities exist for rapid personal and professional 
growth. Independent thinking and creativity are pre­
requisites. 
For further information contact Mr. Ron Korner at the 
Personnel Department. 

~a. d.:i. a.t:l. 0 21 

::x:....., a.bopa.tOP7 ~ UNIVERSITY OF CALIFORNIA 
LIVERMORE, CALIFORNIA ~
a."'WV" x- e 21 0 e 

P.O. Box 808 21-127 Livermore, California 94550 
An Equal' Opportunity Employer u.s. Citizenship Required 
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COMPUTER 
PERSONNEL 

Washington, D.C.-Chicago, III. 
$7,000 to $20,000 

• SCIENTIFIC PROGRAMMING • SYSTEMS ANALYSIS 
• SYSTEMS PROGRAMMING • BUSINESS PROGRAMMING 

ALLOW US TO ARRANGE ·A PERSONAL INTERVIEW 
WITH THE WASHINGTON AREA'S MOST DESIRABLE 
EMPLOYERS . 
Our service is confidential and personal. We are one of 
the oldest and most e'ffective E.D.P. placement specialists 
in the East. 

All fees and expenses 
paid by employer 

SYSTEMAT 
1107 Spring St. 
Silver Spring, Md. 
20910 

301-587-3650 

708 Church St. 
Evanston, III. 

60201 
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SYSTEMATlp$N CONSULTANTS, INC. 

Houston-New York 

REAL TIME SYSTEMS 
Growing Southwestern divisions to assume new systems responsi­
bilities seek professionals with meaningful experience in the design 
and implementation of multi-computer systems software, operating 
systems, and real time executive and message switching systems. 
Opportunity to work with very large multiprocessing system em­
ploying the most advanced equipment available. Accomplishment­
oriented atmosphere with starting salaries to $17,000 range. 

PROGRAMMER/ ANALYST 
Growing company having tripled earnings in the last few years 
requires professional with engineering or science degree to assume 
programming and analysis responsibilities in scientific comput­
ing applications including some software development. Require at 
least two years Fortran programming with large 3rd generation 
computers. Houston and other attractive Southwest location with 
starting salary to $16,000. 

MANAGEMENT CONSULTANT 
Noted international consulting firm has outstanding consulting op­
portunities requiring creative experience in commercial systems 
applications such as planning, manufacturing and finance. Must 
have above average industrial achievements and be capable of 
projecting proper consulting image. Prefer COBOL, 360, and BSIE 
but will consider other academic disciplines. Age to 40 with start­
ing salaries to $25,OOO-SW, W, MW, and NE. 

NO FEE 
The above openings are only a sampling of the exceptional hard­
ware and software opportunities within the scientific/commercial 
computing, marketing, Operations Research, and other related 
activities with our client companies in various locations-both jr. 
and sr. positions available. Your current employer will not be con­
tacted without 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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engineers· scientists· programmers 

There are two ways· 
to look at Houston 

It's a fact that Houston, Texas com­
bines the best of two worlds-a world 
to work in and a world to live in. For ex­
ample Engineers, Scientists, and 

Program­
mers at Lock-

heed Electronics 
Company are involved in one of the 
largest, most challenging pioneering 
efforts ever undertaken ... the explora­

tion of space. These dedicated profes­
sionals working at NASA's Manned 
Spacecraft Center are providing an­
swers to questions such as where our 
Astronauts will land, what they can ex­
pect, and the many tasks they will per­

form. 
And pioneering in the space tech­

nology is just 'one of the many advan­
tages you will enjoy when you live and 

work in the new Houston. 
Your place of work at Lockheed can 

be only a ten or fifteen minute stroll" 
away from a charming and spacious 
exurban home. You can drive a golf 

ball around an uncrowded golf course. 
Water ski or sail along a breath-taking 
lagoon. Listen to a nationally-renowned 

sym­
phony orchestra in a 

fantastic concert hall. 
And shop in elegant stores in metro­

politan Houston (the sixth .Iargest city 
in the United States). 

You can also send your children to 

exceptional schools .. With children 
whose fathers are the pioneers of 
outer space. In 1966, nearly 10% of the 
high school seniors in the local district 
were semi-finalists in the National 
Merit Scholarship tests compared to a 
national average of one-half of one 
percent. 

Why not take the next ten minutes 
and write us about your experience 

and qualifications. Address: Mr. Dean 

Pearson, Lockheed Electronics Com­
pany, 16811 EI Camino Real, Houston, 
Texas. Or call him collect at (713) 
488-0080. 

A Division of Lockheed A ircraft Corporation 
An Equal Opportunity Employer 

Join L,ockheed Electronics Company, Houston Aerospace Systems Division 
CIRCLE 316 ON READER CARD 
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For everyone professipnal on th.e 
c~ E--][--R staff today, 

we'll soon have three! 
Th.at' show vve spell topportunityo' 

The next three years will be the most dynamic period of 
growth in C-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 sa lades 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., 5272 River Road, f7=';::J c'iCl c)7 = 'li3J'NC 
Washington, D.C. 20016. ~ L9 l...!I l..S\.1 

Washington, D.C .• New York. Boston. Los Angeles. San Francisco. Mexico City. London. The Hague ' 
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Address all replies to box niJmber advertise· 
ments IS foliowsl 

Box •••••••••••••• 

DATAMATION 

F. D. Thompson Publications, Inc. 
35 Mason Street 
Greenwich, Conn. 06830 
Classified Advertising 

PROFESSIONAL SERVICES 

GOV'T SALES EXPERT 

Over 20 years direct contact with Purchase Agents 
In DC. Will be "Your Man In Washington". Can open 
doors to gov't business. Small draw against com· 
mission. 

JERRY GORDON 

1401 Wilson Blvd.-Suite 101, Arlington, Va. 22209 

EQUIPMENT FOR SALE 
PURCHASE OR LEASE 

EXERCISE YOUR PURCHASE OPTION. Don't return ma­
chines to IBM until you have received our high pur­
chase offer on #026, #046, #047, #083, #085, 
#088, #547, #557. 

I.O.A. LEASING CORP., 383 Lafayette Street, New 
York, N.Y. (212) 673-9300. 

FOR SALE-OFF·LlNE & REBUILT 024's-$950; 082's 
-$1150; 514's-$1800. Many other IBM machines. 
All DP Co., 105 Hinricher, Willow Springs, III. 
312-839-5164. 

WANTED-IBM 521's, 1311 and 1316 Disk Packs, 
All DP Co., 105 Hinricher, Willow Springs, III. 312-
839-5164. 

.oUTSTANDING VALUES IN EDP EQUIPMENT 

se II i ng/purchasi ng/leasing 

Computer Sales Inc" 128 Woodland Ave., Yonkers, 
N.Y. 10703 914-423-0688 

TLW CORPORATION 
P. O. Box 29763, Atlanta 30329 

404/633-2579 
We Buy-Sell-Lease IBM 
Unit Record & Computers 

Our Equipment Is Under M/A 
And In Excellent Condition 

1401 
Wanted by urban community college for instructional 
purposes. Would like 16K tape disc system with ad­
vanced programming, multiply and divide features, 
but will consider others. All equipment must be un­
der IBM maintenance. Reply to Box Number: 12-3. 

ATTRACTIVE PRICES-SHORT DELIVERY 
Sales of all computers and punched card equip­
ment. We also buy all types of data processing 
machines. . 

BUSINESS COMPUTERS INCORPORATED 
310 Madison Ave., Dept. 31, N. Y., N. Y. 10017 

(212) 697·6025 
Atlanta, Ga.; Dallas, Texas; Lakeland, Fla. 

December 1967 

WANTED-IBM 1410, 60 or 80 K with tapes; 1301 
Disk, 1402, 1403 Desirable. L. Reichman, Schering 
Corp., 1011 Morris Avenue, Union, New Jersey. Phone 
(201) 351-2700. 

SERVICES 

KEYPUNCHING-VERIFYING. Accurate, dependable ser­
vice. Call or write Citizens Data Center, P. O. Box 
1410, Decatur, III. 62523.' Phone 217-428-6661, 
X301. 

7090/1401 COMPUTER TIME FOR SALE. $250 per hour 
with reduced rates for contracted block time. Dennis 
Computer Corp., 1530 W. 1st Street, Winston-Salem, 
N. C. 27104, phone 919-725-7533. 

7090/1401 MACHINE TIME. $250/hour with reduced 
rates for contracted block time. The Dennis Computer 
Corporation, 1530 West First Street, Winston-Salem, 
North Carolina, 27104; PH. (919) 725-7533. 

SITUATIONS WANTED 

FOUR YOUNG MEN with detail experience in conver­
sion of second generation commercial batch process· 
ing system to third generation; as well as experience 
in real time system development for 360/40 using 
PL/1, QTAM, OS, interested as a team in a challeng­
ing assignment. Reply box #12-1. 

CAPITAL TO INVEST In man with proven business 
ability and customer following who wants to start 
service bureau or EDP-related business. Replies will 
be held in confidence. Box 12-2. 

HELP WANTED 
NON·PROFIT INSTITUTIONS 

SYSTEMS ANALYSTS/PROGRAMMERS. Growth oppor­
tunity ih educational systems. Excellent salary, edu­
cation and staff ·benefits. Work includes development 
of administrative applications for twenty regional 
colleges and universities and software for in-hoUse 
research projects. Submit resume to: 

P. W. Sire, Regional Education Laboratory for the 
Carolinas and Virginia, Mutual Plaza, DUrhani, North 
Carolina 27701. 

DRTRMATION 

Classified Advertising 

The classified" section Is open for the following 
advertising categories: Used equipment; posi­
tions wanted; help wanted, eduGational instltu· 
tions; 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. 
For further Information please contact: DATA­
MATION Magazine. Classified Advertising Dept., 
35 Mason St., Greenwich, Conn. 06830 (203) 
661-5400. 

PROGRAMMERS 
Immediate Career Positions 

at 
Lockheed-Georgia 

SCIENTIFIC 
SCIENTIFIC PROGRAMMERS-for large· scale computers. Degree in 
Engineering, Mathematics, or a Scientific field with two or mor~ years 
experience in programming large scale computers for the solution of 
scientific and technical problems. 

HYBRID 
SCIENTIFIC PROGRAMMER-SPECIALIST. BS degree in Math, Physics or 
EE. Eight years Analog experience, with some experience on hybrid 
computers in applications of light simulation, flight controls, and dy­
namics. 
SCIENTIFIC PROGRAMMER-SENIOR. BS degree in Math, Physics or EE, 
with Real Time experience. Time sharing experience, preferably on CDC 
3000/6000 series equipment. Hybrid and Analog experience highly de­
sirable. 
SCIENTIFIC PROGRAMMERS. BS degree in Mqth, Physics or EE, with 
applications programming experience on CDC 3000/6000 series equip~ 
ment. Knowledge of machine language and experience in random access 
devices and unit record equipment .. 

Send your resume to: Professional. Employment Coordinator, lockheed­
Georgia Company, 834 West Peachtree Street, Atlanta, Georgia 30308, 
Dept. 12-D. lockheed is an equal opportunity employer. 

AIRLIFT CENTER OF THE WORLD 
LOCKHEED-GEORGIA 

A Division of lockheed Aircraft Corporation 
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PROGRAMMERS ENGINEERS 

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

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

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

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

. Forward resume in confidence, or call (collect): 

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

SHERIDAN ASSOCIATES INC. 
1901 North Fort Myer Drive 

Suite 614 
Arlington, Virginia 22209 

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

Personnel Consultants to the Computer Industry 

CIRCLE 322 ON READER CARD 

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 

rEI .FOX-MORRIS ASSOCIATES 
I~ -p~~ 

1500 Chestnut Street Philadelrhia, Penna. 19102 
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Latch your future 
~o the explosive 
worid of ideas 

Throughout Parke-Davis, new ideas continue to 
introduce excitement into the ever-shifting technol­
ogy of medical science. Against this stimulating 
backdrop, the lines or challenge are drawn for a: 

SCIENTIFIC SYSTEMS ANALYST for our clini· 
cal investigation department. An exceptional career opportunity for 
a person interested in the electronic processing of clinical and 
laboratory data. Experience in computer systems and programming 
mandatory with background in medical sciences desirable. Super­
visory experience beneficia I. Study current methodology, determine 
feasibility of computer processing, develop and implement systems 
with regard to logic diagrams, programming, input formats. and 
methods of data handling for biological and medical data. Location: 
Our modern research laboratories in Ann Arbor. 

SYSTEMS ANALYST-PROGRAMMER to perform 
full scope systems investigation and programming assignments on a 
variety of business applications. The accent is on business adminis­
tration; accounting math and statistics at the B.S. level. Our 360-30's 
are being installed. Background in Autocoder, COBOL, BAL and PL-1 
would be helpful. This is an opportunity to participate in the devel­
opment of sophisticated systems early in your professional career. 

Submit resume in confidence to: 

N. C. Kaiser, Sr. Personnel Representative 
PARKE, DAVIS & COMPANY 

Jos. Campau at the River Detroit, Michigan 48232 
An Equal Opportunity Employer 

PARKE-DAVIS 
CIRCLE 319 ON READER CARD 

TIME .. SHARING 
LN Data Network Corp. 

Advanced Systems Research 
and Development 

~ Advanced Large Scale 
Multi-Processing Environment 

~ Terminal-Oriented Development 

~ Communications Programming 

~ Control Programming 

~ Real-Time Languages 
~ Time-Sharing Systems Design 

~ Graphic Displays 

~ Command Languages 

~ Information Retrieval 

~ IBM System/360 
~ SDS-940 and Sigma 7 

~ Inter-Computer Communications 

~ OS/360 
~ Remote Production 

If you have real-time systems experience, ve·rsatility, imagina­
tion, resourcefulness, and believe you can work with the best in 
the business and contribute original ideas, please forward your 
resume to E. C. Strum, Director of Systems Development. We 
offer outstanding benefits and salaries to 18K. 

Data Network Corporation 
460 Twelfth Avenue, New York, N.Y. 10018/212-594-2500 

CIRCLE 321 ON READER CARD 
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• Wayne Aamoth has joined Pro­
gramming Services, Inc" Tarzana, 
Calif., as vice president of plans and 
programs, a new position. Formerly 
he was aerospace industries manager 
for Univac. 

• F. C. Rodgers has been named 
president of IBM's Data Processing 
Div. Succeeding him as vp of the di­
vision and western region manager is 
C. E. McKittrick, Jr., who will direct 
the company's dp marketing activities 
in 17 western states. Rodgers replaces 
C. B. Beitzel, who is now assistant 
group executive, Data Processing 
Croup. 

• Dr. Lee D. Cady, Jr., has joined 
the professional staff of Planning Re­
search Corp., where he will d~rect 
expansion of the corporation's capa­
bilities in the field of hospital automa­
tion. Most recently he was head of 
the department of biomathematics at 
the Univ. of Texas at Houston. 

• Robert A. Mallet has been ap­
pointed president' of Information and 
Communication Applications, new 
Rockville, Md., company specializing 
in the analysis, design and implemen­
tation of communication and comput­
er systems. He was formerly a director 
with Informatics, Be~hesda. 

• Perry J. Davis has been appointed 
director of systems and data process­
ing for Pepsi-Cola. He had been man­
ager of the ~ompany's Management 
Information Center. 

• Earl W. Whittle has been ap­
pointed manager of the Chemical Ab­
stracts Service data processing opera­
tions department. CAS, a division of 
the American Ch~mical Society, is the 
largest information system in the 
world serving a single discipline. 

• Ascher Opler has joined IBM, 
Yorktown Heights, N. Y., as consultant 
to Dr. Arthur C. Anderson, director of 
research. ' 

• John R. Hillegass has resigned 
from Auerbach computer reference 
services to start his own consulting 
operation in Willow Crove, Pa. 

• Andrew S. Huson: formerly presi­
dent of Benson-Lehner Corp., has 
been named manager· of Raytheon 
Computer Operation, Santa Ana, 
Calif. He replaces Joseph Ricca, 
who's starting his own business. 

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 QigitaJ or Logical Design 

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

LATEST COBOL 
APPLICATIONS 

SCIENTIFIC & O.R. 
TECHNIQUES 

DEVELOPMENT 

.1 All expenses are assu~e!f 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 

In the Data Processing field 

510 MADISON AVENUE. N.Y .• N.Y. 10022 
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Computer 
Specialists 

136 

Bellcomm-systems engineer­
i ng contractor for NASA's 
Office of Manned Space Flight 
-can use creative help in 
these interesting areas: 

• Analyzi ng dqta processi ng 
requirements of advanced 
missions being studied. 

• Determining functional re­
quirements for future gen­
erations of spaceborne com­
puters. 

• Studying optimal computer 
organization for reliability 
(hardware and software). 

• Defining computer systems 
for supporting launch and 
flight operations of future 
multiple missions. 

• Developing management 
procedures for controlling 
computer resources. 

• Defining a ground network 
for distribution of 'data 
transmitted from space. 

If you feel you are, qualified, 
send your resume in confi­
dence to Mr. N. W. Smusyn, 
Personnel Director, Bellcomm, 
Inc., Room 1523-E, 1100 17th 
Street, N.W., Washington, 
. D.C. 20036. Bellcomm is an 
equal opportunity employer. 

Bellcomm, Inc. 
A Bell System Company 

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 
provides 49 state and international coverage. 

PARTIAL LIST COMPUTER CAREERS 
SALARIES $10,000 - $35,000 

• Marketing/Sales 
• Management or 

Computer Consulting 
• Operations Research/ 

Management Science 
• Time Sharing/Real Time Systems 
• Computerized Process Control 
• Management Information Systems 
• Systems Planning/Development 
• Business Systems, Programming 
• Applied Mathematics 
• Scientific Computation 
• Logic/Digital and/ 

or 'Circuit Design 
• Software/Applications Packages 

(From Junior to V.P. 
and Director Levels) 

Our clients assume all expenses 
Write in full confidence to 

Joseph Albert or phone 212/679-7314. 
Indicate salary and geographic requirements. 

Member ACM 
Career Consultants in the Data Processing Field 

210 Fifth Ave., New York, N.Y. 10010 
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PROGRAMMERS & ANALYSTS 
Would You Like To Know What It's ALL About? 

Opportunities exist now. Start work on all levels of the pro­
gramming of on-line, real-time computer systems at Auto­
matic Electric. 

- Imagine developing a real-time executive to control the 
operation of dual processors that run the switching 
of up to 20,000 telephone lines! 

- Or, design an interrupt control program, a job sched­
uler, an I/O executive, restart and error recovery 
programs, etc. 

- If your area of interest is applications, consider pro­
grams that analyze all the data for routing informa­
tion-or even-design the data base for this operation. 

- If this isn't enough" of a challenge-try simulating this 
package on a 360/50, using GPSS! " 

- There are other equally exciting areas-like writing 
assemblers or file manipulation software. 

Don't stand by while the opportunity is here now-at Auto- " 
matic Electric""':to learn the entire system, not just one iso­
lated part. 
These opportunities await individuals with two or more years 
of programming experience, who have a desire to learn 
and grow in a professional environment. 
Stimulate your growth along managerial lines while de­
veloping technical responsibilities. 

THIS Is What It's All About! 
For more information write: 

Mr. R. R. DeRose 

AUTOMATIC ELECTRIC COMPANY 
(a member of the GT&E Family of Companies) 

400 North Wolf Road 
Northlake, Illinois 60164 

an equal opportunity employer 
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WHAT IS YOUR TRUE WORTH? 

FREE Data Processing 
OpportunitiesBulietin 

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 
costs. 

For your free Bulletin, without any obligation circle 
Subscriber Service Card No. 366. Please use home 
address only. 

LON D. BARTON, Presidenf 

Cadillac Associates, Inc. * 
21 E. Madlsln Bldg. Chicago, III. 60602 

Financial 6-9400 

• "Where More Executioes Find Their Positions Than AnT/­
where Else in the World." 
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PROGRAMMERS 
ENGINEERS 
New commercial development program using computers for 
local and remote real-time control of complex equipment 
and servomechanisms (robot manipulators) has createdaddi­
tional needs for professionals in all levels. Benefit and com­
pensation package designed to attract the best. A small, 
well-financed growth company, we have just completed 
phase I of our four part growth plan. You couldn't find a 
more opportune time to join us. 

SYSTEM ANALYSTS/PROGRAMMERS: Degree plus mini­
mum four years experience, at least one on 360, preferably 
assembly language programming under DOS, plus small­
control-computer work. Time-sharing and communication ex­
perience also valuable. 

EE PROJECT ENGINEER. Also EE Design Engineers: Servo­
mechanisms, digital logic and computer systems; analog cir­
cuitry; RF Communication and digital data transmission; op­
tical, touch and other sensors. 

Write in confidence; all inquiries answered. 
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MOBILITY 
MOBILITY SYSTEMS INC. 

1653 Rogers Avenue, San Jose, California 95112 

(408) 286-8700 
An Equal Opportunity Employer 
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DP CAREER GROWTH OPPORTUNITIES 
IN THE VALLEY OF THE SUN 

COMPUTER: S/360 Mod 50 (512K) 
OPER. SYS.: EMFT /MVT 

NEED PROGRAMMERS, ANALYSTS, MANAGERS 
WITH EXPERIENCE IN ANY OF THE FOllOWING: 

• PL-1 
• OS/MFT 
• Circuit Analysis 
• Terminal Systems 
• Design Automation 
• On-Line Programming 
• Multi-Programmed Systems 

Communications 

• Inventory Control 
• Production Control 
• Marketing Systems 
• Financial Analysis 
• Applied Math 
• Operations Research 
• Order Control 
• Forecasting 

ANNUAL } • 86% of possible sunshine 
CLIMATE • Max. Temp.~84.7°. Min. Temp. 53.3 0 

AVERAGES: • Wind Velocity-5.8 mph 

For immediate consideration, please send resume to: 
. Jim Keltner, Jr., 

® =~~O=~~e:tative M Sen1iconduct:or Product:s Division 

, 5005 East McDowell Road 
Phoenix, Arizona 85008 

or for additional information, call collect: 
(602) 273-4905 

All inquiries kept in strictest confidence. 

AN EQUAL OPPORTUNITY EMPLOYER 
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He thinks big ... about ----------. I 

developing the programs , • 

Anatomy of 
a Scientific for the world's largest 

(
"iybrid cOmputer system 
./ soon to be installed at 

Lockheed-Georgia. To be 
operational in 1968, this 

system will apply extremely 
advanced development and 

simulation techniques to 
the world's largest airplane 

- the giant C-5A, and to 
other exciting projects. 

He knows the finest 
equipment when he sees 

it. That's why he likes 
working with all of 

Lockheed-Georgia's 
equipment, which includes 
a CDC 6400 digital and 

four CI 5000 analog 
computers. 

He will be aware of 
flexibility, one of the big 
advantages of Lockheed­

Georgia's new hybrid 
equipment. This system, the 

world's largest, can solve 
several problems 

simultaneously. 

He wants to get in NOW 
in the early years of the 

new age of airfreight. 
That's why he comes to 

Lockheed-Georgia, where 
he can use his skills to 

program computers that 
will be designing airlifters 

for the military services 

( 
.... ~ndairfreighters ~f the 

f '---',;. A future that will see 
airfreight ton-miles jump 
from 5.4 billion in 1965 

to 55 billion by 1980. 

'" ___ Programmer 
........ ' .... , , 

\ 
\ , , 
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Y
· On the other hand, he might 

I . be more interested in 
• Lockheed-Georgia's digital 
I computer equipment, which 
I includes: CDC 3400, 

, 6400; IBM 360, 7094; 

" Univac 1108,418. 

I 
I 
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Lockheed-Georgia has many openings 
for programmers who have designs on the 

future. Here's your chance to work with 
the largest, most advanced hybrid 

computer system in the world, and other 
sophisticated equipment ... while working 

on the largest airplane in. th~ world­
the long, range C-5A program. 

For more information about how you can 
becOme a part of the dawning age of 

airfreight and airlift at Lockheed-Georgia, 
mail your resume to: Charles E. Storm, 

Professional Placement Manager, 
Lockheed-Georgia Company, 

834 West Peachtree Street, Atlanta, 
Georgia 30308. Department ACM-12. 

Lockheed is an equal opportunity employe~. 

Airlift Center of the World 
LOCKHEED-GEORGIA 
A Division of Lockheed Aircraft Corporation 
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CAPITAL 
AVAILABLE 

Want To 
ORGANIZE 
Your Own 
Company? 

Need To 
RAISE 

CAPITAL 
For An 

Established 
Business? 

A 
TOP FLIGHT 

ORGANIZATION­
will 

FINANCE 
your 

Outstanding 
Product 

or 
SeT1) ice 

Write in confidence to: 

Securities Council, Inc, 
P. O. BOX 813 
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WALL STREET STATION 

NEW YORK CITY, N. Y. 10045 

CAPITAL 
AVAILABLE 

the forum 
The Forum is oHered for readers who want to express their opinion on any aspect 
of information processing. Your contributions are invited. 

PROGRAM PATENTS­
YEA OR NAY 

A previous article in The Forum implies 
that programmers are shirking their 
professional responsibilities by not o'p­
posing Section 106 of the proposed 
patent legislation. As an unbiased ob­
server, with no private axe to grind, I 
cannot convince myself that program 
patents are in the best interests of the 
computing fraternity. 

There are three forms of protection 
currently available to the programmer. 

A program with relatively limited de­
mand may be leased to its users. The 
lease agreement, a legal contract, can 
include a clause restraining the user 
from further distribution of the pro­
gram; if the user violates this agree­
ment, the programmer has a legal re­
course. 

If the program is of wide interest, 
copyright may provide adequate pro­
tection, since the selling price for the 
program can be set low enough to dis­
courage extensive borrowing. The only 
real protection from the copyright is 
the ability to prevent mass distribution 
of the program by a "competitor." 
Improved technology may make copy­
right protection more effective, through 
the development of cheap, non-copy­
able forms of program distribution. 

If the program owner is a service 
bureau, the ultimate in protection is ob­
tained by requiring the potential user 
to run the program on the owner's 
facilities. This has the added advantage 
of building up service bureau billings. 
The individual programmer may find it 
desirable to lease his program to a 
service bureau on a royalty basis; this 
assures a monetary return with a min­
imum of promotional effort. 

There is a real problem in the patent­
ability of computer programs. The fun­
damental principle of the patent law 

is that ideas must be reduced to prac­
tice to be patentable. In the pre-com­
puter era, this meant that ideas were 
not patentable, but machines were. A 
computer program is an entity some­
where between an idea and a machine. 
A technique in numerical analysis is 
considered by the academic community 
to be in the public domain. Should the 
programming of such a technique be 
patentable? Is it relevant whether the 
programming is done by the originator 
of the technique or by someone else? 
Does the programming require inspira­
tion, perspiration, neither, or both? 

One argument for the patentability 
of computer programs is the fact that 
a general-purpose computer under pro­
gram control becomes a special-pur­
pose computer, a machine which may 
be patentable per se. How valid is this 
argument? 

One further aspect of patent pro­
tection requires elaboration. There are 
damages which may be collected from 
those who infringe upon a patent, 
knowingly or not. This could create 
chaos in an industry where most pro­
grammers seemingly operate in a vac­
uum. A manufacturer of electric gener­
ators may reasonably be expected to 
make himself aware of patents owned 
by the competition. Should a program­
mer be required to do likewise? What 
would be the effect upon the industry 
if routines such as integer-floating point 
conversion were covered by a patent? 
Is another form of protection required? 

I recommend that all readers make 
up their minds what position they should 
take on this issue, and communicate 
their position to their Senators and 
Representatives in Congress. 

-HARRY A. CLAMPETT, JR. 

DATAMATION 

,/ 

\, -" 



-' .• <' 

"'. 

Would you think 
more of 
MAC tape 
if we called it 

IISUPER-IMPROVEO-NOW-THREE-TIMES-BETTER-THAN-EVER-BEfORE"? 

o 

c) 

One of the major problems we face, as tape manufacturers, 
is noise. Not in the signal-to-noise sense (we've pretty well 
solved those problems). Let's be general and say competi­
tive noise. 

We have been saying that MAC Tape is as good as the best, 
and costs you as much as 40% less. Now there are com­
petitive claims of all kinds of grandly-named improved 

.. tapes, and we stick with our simple story: MAC Tape is as 
good as the best, and costs you as much as 40% less. 

We make MAC Tape with painstaking care, inspect it with 
devastating accuracy, and ship it in ever-increasing quan­
tities. You can-and may be, for all we know-pay as much 
as 40% more for comparable tape. But why should you? 
Many specifiers are saving thousands of dollars with MAC 
Tape-heroic savings, truly. If you've been paying more, 
join the Heroes' Circle; write MAC Panel Company, Box 5027, 
High Point, N. C. 27262. Paying too much is for squares. 
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Core, plane or 
stael< problems? 

Take 'em to the experts. 
(Us.) .. 
Core? Construction? Format? Hos­
tile environment? Whatever your 
problem, we've probably seen­
and solved - it before. If not, Fer­
roxcube experts will always find 
the shortest path to the right an­
swer. For instance-
Application: Core memory stack 
for real-time display system in 
ship-board fire control computer. 
Problem: Hostile thermal environ­
ment, critically limited space re­
strictions. 
Solution: Single-area, double mat­
ted printed-circuit board construc­
tion; bus-wire bridging to allow 
air,.flow cooling of 30-mil wide tem­
perature range cores. 
Application: Core memory stack 
for navigational guidance comput­
er in· commercial avionics system. 
Problem: Mil-reliability at commer­
cial prices; NORD operation; vol­
ume reproducibility. 
Solution: Single-area, single-mat­
ted plane, plastic laminated termi­
nal frame construction; bootstrap 
patterns with 30-mil cores on ex­
tremely tight centers. 

Application: Low cost core memory 
stack for state-of-the-art commer-
cial-computer main memory.' . 
Problem: High speed, low noise, < ... ~ 
high output uniformity, repairabil-
ity, expandability, 650 ns cycle 
time, ease of access and interface. 
Solution: 21120 organization; 
planar construction to offer lowest· 
cost and convenient access; 20-
mil cores; stack mounted diode 
modules. 
Application: Core memory stack 
for guidance computer in missile­
borne avionics package. 
Problem: Extremely hostile me­
chanical and thermal environ­
ments, critical space limitations. 
Solution: Continuou·sly-wired, 
folded-stack construction; wide 

temperature range cores wired 
using novel shock and vibration 
damping techniques. 
What's your problem? Cores? We 
pioneered them. We have 20-, 30-
~nd 50-mil cores in both standard 
and wide temperature range types 
covering a broad spectrum of 
switching and drive current param-

\ eters. Planes and stacks? We use 
a wide variety of printed circuit 
board or laminated frame-strip con­
struction techniques, 21120, 3D or 
linear select. Cost? We meet and 
lick this problem every day. It's 
part of being the experts. 

Want more information? Write for 
Bulletins 6005 & 6006. 

Ferroxcube ~ 

Albuquerque-Electronic Enterprises, (505) 256-1585; Baltimore-Eastern Components, (301) 322-1412; Dayton-(513) 253-3158; Detroit-(313) 342-7722; Encino, Cal.-(213) 
788-2060; Englewood, Col.-(303) 771-2000; Houston-Noakes Engineering, (713) 529·6213; Irving, Texas-Noakes Engineering, (214) 255-0441; Minneapolis-(612) 888-4681; North· 
lake, 111.-(312) 261-7880; Orlando-(305) 841-6380; Philadelphia-Eastern Components, (215) 927-6262; Phoenix-(602) 265-1792; San Francisco-Wm. J. Purdy Agents, (415) 
863-3300; Saugerties, N. Y.-(914) 246-2811; Union, N. J.-(20l) 964-1844; Waltham, Mass.-(617) 899-311 0; Toronto, Ontario-Phi lips Electron Devices, Ltd., (416) 425-51 Ill. 
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