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Tape transports shipped 30 days after order received
Our TM-7, 9, 11 & 12 single capstan tape transports have long
since passed through the "opening night jitters" so many new
products encounter. We're in full
scale mass production with them
and can promise to ship yours
within 30 days after we get your
order.
This means that you can have ex-

TM-7 and TM-9 transports/memories are ideal for systems that require tape speeds of 75 ips and
less. They allow you to transfer
data at rates from 2000 to 60,000
cps. The single capstan drive
makes these transports very reliable, yet keeps the cost down.
Both of these units are available
in lowboy, regular cabinet, and
shared electronics configurations.

actly the product you need, and
have it fast. 36 to 150 ips. (Nonstandard speeds are available
too, down to 7X ips.) Data transfer rates from 2000-120,000 cps.
And they're all IBM compatible in
7- or 9-track ASCII formats ..
.. . and 60 day delivery for the
ATM-13
This digital tape drive for high en-

vironmental use weighs only 150
Ibs and measures 15.12 x 25.75 x
12.50 inches. Power use peaks at
1350 watts, normally uses only
1000 watts. It is still the only flightweight tape memory which meets
MIL-E-5400, Class 1A. Standard
tape speed is 75 ips. Single speeds
from 10 to 112.5 ips are available
for special requirements.

TM-11 and TM-12 transports/memories are designed for systems
that need their data transferred at
higher rates- up to 120,000 cpswith tape speeds ranging from 75
to 150 ips. Up to four transports
can share the same memory electronics, if that is desirable for your
system. And all TM-ser'ies transports and memories are interface
interchangeable, which lets you expand your system simply by plugging in new units.

The ATM-13 airborne recorder can
be procured without its RFI shielding box, reducing the weight of the
unit to 75 Ibs.

I
CIRCLE 1 ON READER CARD

AMPEX

I

.,i , I '

11

'_:>

I'

~:.~. I

;:

'~

'i

:

t '.

" :':

:;

'I

'j

,

I, . '.

~

~' ;

'1':;1

~. I

I

,

I:::

,

'I

~: . 1,~

CIRCLE 4 ON READER CARD

;!;~!:i~:{\ji~~l=1~f&2i~~~~1i~~Qt:
,,;jh' '1~\1{~~ rfi~'~7-~}' j~}(~gt~::~rqjJ§v:~-~.~r!ix~r~~

FOR DATA ENTRY
DATA MESSAGE
COMPOSER
To give you maximu'm flexibility at your data entry
stations we've added some new features to the Data
Message Composer. You still enter data through the
foolproof vertical dialing system so no typing skill is
required for operation. Data is automatically pre-formatted. And you can quickly and easily proof and correct the message before transmission.
Now you can reconfigure the entry, format if your
application should change. You simply rearrange' the
entry columns. It only takes a few minutes. You also
. now have the signal output option of either baudot or
the unique DMC code. You can integrate the DMC
into a system already using teletypewriters without
making any programming changes.
The price of the new DMC is less than $1600 in
single lot quantities. Quantity prices drop the cost per
unit to under a thousand. For more information write
Rixon Electronics, 2120 Industrial Parkway, Silver
Spring, Maryland 20904.
~r telephone Area Code

301
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If you're looking for solutions to the spiralling costs
of data communications ... here's how!

m

CUT YOUR
LINE CHARGES!
Reader Service No. 50
ULTRONIC® MULTIPLEXING SYSTEMS utilize standard 1/0 equipment and a single vOice-grade phone
line to increase data volume by over 15 times .. ~
reduce TTY line charges by as much as -10 times.
BUY! DON'T LEASE DATASETS!

Reader Service No. 51
ULTRONIC DATA PUMPSTM sell for only $475 . . .
less than a year's leasing cost for a 2020. Solid state
Data Pumps transmit or receive up to 1200 BPS over
.voice-grade lines with no error, little maintenance.

SPEEDUP DATA TRANSMISSION!

Reader Service No. 52
ULTRONIC MAGNETIC TAPE TRANSMISSION TERMINALS transmit up to 4800 BPS on voice-grade lines
... up to 40,800 BPS on Telpak lines, and can handle

7 or 9 level codes. Provides three independent types
of error detection.

SIMULTANEOUS 2-WAY TRAFFIC! Reader Service No. 53
SIMULCOM® CONTROL UNITS increase data capacity ... allow multiple TTY stations to operate simultaneously ... eliminate data traffic delays where a
heavy flow of two-way communications is required
during normal operations.
If you want to increase traffic, speed up traffic, or simply
save money on your present system operation ... write or
call us. We'll show you the answers.
DATA COMMUNICATION PRODUCTS DIV.

UL1...'RONIC SYSTEl\IS CORP.
SUBSIDIARY OF

SYLVANIA ELECTRIC PRODUCTS INC.
MOUNT LAUREL INDUSTRIAL PARK

MOORESTOWN, N.J. 08057 .. PHONE: 609/235·7300 EXT:347

DATA COMMUNICATIONS SYSTEMS • SYSTEM MODULES • KE~BOARDS
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INFORMATION RETRIEVAL: AN INTRODUCTION, by Robert M.

Hayes. An overview of the field, with an explanation of the types of systems
being used.
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A SURVEY OF IS&R EQUIPMENT, by Lawrence H. Berul. Information storage and retrieval is entering a third-generation phase-resulting in lower
.
cost and broader applications.·
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CAS COMPUTER-BASED INFORMATION SERVICES, by W. C.

Davenport.

The Chemical Abstracts Service, a pioneer in providing assistance
for literature searchers, has a comprehensive automated system in operation.
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and on-line processing costs are comparable' for many applications and in some
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tance of the factors involved,
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HEXAPAWN: A lEARNING DEMONSTRATION, by J. L. Hughes

and K. J. Engvold. A simple demonstration program is now available for
explaining to the uninitiated how a computer can "learn" through experience.
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DATA PROCESSING ON THE FARM, i:>y Norman B. Anderson.
Farmers haven't escaped the computer onslaught either; country banks and
service bureaus are offering them services from accounting to herd improvement.
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of skilled personnel coupled with a rapid rate of growth is creating problems of·
serious proportions.
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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 displayprocessing capabilities. That's why
every Adage Graphics Terminal has its
own Ambilog 200 computer with
special arrays for high speed
coord inate transformation.

8

Hybrid techniques exclusive with
Adage provide extraordinary imageprocessing 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.
And pictures are always bright 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 win'dowing, 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 (lIm of the
Adage Graphics Terminal
in action is yours just by
writing on your company
letterhead to David Sud kin , Manager of
Marketing Services, Adage, Inc., 1079
Commonwealth Avenue, Boston,
Mass. 02215
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CONTACT

April 16-18

2nd Nat'l. Symposium
on Law Enforcement
Science & Technology
Users MeetingBurroughs Equipment

lIT Research Inst.
Chicago, Illinois

IITRI, 10 W. 35 St.,
Chicago 60616

Roosevelt Hotel
New Orleans, La.

CUBE/John Dorosk,
Financial Computer
Services, Coronado
Tower, EI Paso,
Texas

April 30May 2

Spring Joint
Computer Conference

tonvention Center
Atlantic City, N.J.

AFIPS

Apr. 30May 2*

Annual Convention

Ft. Worth, Texas

Assn. for Educational Data Systems,
1201 Sixteenth St.,
N.W., Washington,
D.C. 20002

May 3-4

5th Annual National
Colloquium on
Info. Retrieval

April 17-19

4th Annual Data
Processing &
Automation Conf.

Univ. of Pa.
Philadelphia
19104
Sheraton-Chicago
Chicago, Illinois

June 3-5

National Conference

Kingston, Ontario
Canada

June 11-13

Annual Conference

Univ. of Pittsburgh, Pa.

June 11-14

Users Meetiriglarge Scale IBM
Machines

Conrad Hilton
Chicago, Illinois

June 12-14

Annual Meeting

Wa Idorf-Astoria
New York, N.Y.

June 17-19

Microelectronics
Symposium

Sheraton-Jefferson
St. Louis, Mo.

June 25-27

2nd Annual Computer Group Conf.,
Impact of LSI

International Hotel
Los Angeles, Calif.

June 25-28

June 26-28

International DP
Conf. & Business
Exposition
9th Annual Joint
. Automatic Control
Conf.

Washington Hilton
Washington, D.C.
Univ. of Michigan
Ann Arbor

*Note change of date from previous Calendar listing.

Dr. D. lefkowitz,
Moore School,
Univ. of Pa.
Nat'l. Rural Electric
Cooperative Assri.~
2000 Florida Ave.,
N.W., Washington,
D.C. 20009
Computer Society
of Canada, Box
445, Kingston,
Ontario
Council of Social
Science Data Archives, 605 W.
115th St., New
York, N.Y. 10025
GUIDE International/Jack
Eggleston,
P.O. Box 1298,
Omaha, Neb.
68101
ADAPSO, 420
lexington Ave.,
N.Y.C. 10017
IEEE, 345 E. 47 St.,
New York, N.Y.
10017
IEEE, Suite 1920,
3600 Wilshire
Blvd~, los Angeles
9000'5
DPMA, 505 Busse
Hwy., Park Ridge,
III. 60068.
IEEE, 345 E. 47 St.,
New York, N.Y.
10017

Nothing is lost
in the translation
With the C-Dek® (Computer Data Entry
Keyboard) you can acquire data in
computer-usable form as it is generated. Right at the source. The Keyboard
format (including the exact number of
key columns) is designed to match your
existing paper forms, so personnel can
begin using it as soon as it is installed.
No prior training is required. And the
Wide variety of effective error control
features built into the C-Dek assure accuracy unmatched by any handwritten
copy / punched-card process presently
available.
Options include card and badge readers, mag or paper tape equipment, electronic typewriter actuator, multiplexer,
and just about anything else you might
specify to meet the needs of your particular situation. In addition to acquiring
hard copy and tape records, you can
operate several stations on line simultaneously if you wish.
Extremely economical to own and operate; no competing equipment can offer
you' so much for your EDP dollar. C-Dek
systems are well worth looking into
before making any decisions about the
purchase of computer peripherals.
Write us for descrip~ive literature. We'll
show you how to translate source data
into profits more quickly, reliably, and
economically than ever before.

COLORADO INSTRUMENTS, INC.
192 Park Street, Broomfield, Colo. 80020
3809.
CIRCLE 9 ON READER CARD
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4800 bps
has rownup!

No more costly delays ,iri acquiring and operating
over highly conditioned transmission lines.
MODEM 4400/48 by-passes the troublesome
bandwidth on any line, conditioned or not, just like our
2400 bps modem. Milgo's unique* narrow-band concept
allows transmission on unequalized voice grade
Type 3002 lines, the lowest cost lines available. The
cost per unit - much less than other 4800 bps data sets!
Let us show you how 4800 bps has grown up. Send
for data, sheets and information on nearby users.

~
~

10

'

'

, Milgo Electronic Corporation

7620 N. W. 36th Avenue, Miami, Florida 33147
*patent applied for
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letters
erma history
Sir:
As a footnote to several letters on
ERMA, recently published in DATAMATION: ElectroData did the drums and
tape drives; Bendix Computer Division did the electronics. SRI assembled and did the final checkout,. which
was no modest task. Al Zipf, currently
the operating vice president of the
Bank of America, was their project
leader on this truly massive effort.
The original modules, such as a flipflop, had 6, 7 or 8 tubes mounted on a
board about 8 x 16 inches. When you
got a cabinet full of them, you really
had something. The power supply was
in a two-car garage outside of the
quonset hut that housed ERMA. One
problem was a fire in the power supply that caused a monumental delay
in checkout. Other problems that kept
everyone happily at work were the
selection and matching of tubes,
which didn't seem to quite meet their
specifications; the read/write heads,
which were made by witches under
some black art conditions; etc. However, the first ERMA eventually
worked, and the big effort was to redesign in solid state and deliver
about 30 systems.
Probably the nicest epitaph for
ERMA was delivered by Al Zipf when
he said "The Bank of America
couldn't have grown to its present position without the use of this and subsequent cquipment."
V. A. VAN PRAAG
Los Angeles, California

or excite no one, but the author's
name will certainly be associated with
a controversy which he disclaims credit for causing, and that is an art.
The professor has 'come up with an
algorithmic "tale" with which to
"wag" the computer industry. He employs a mathematical algorithm to describe various computer components.
He then does several things which are
valid mathematical techniques and
consistent with his stated' methods,
but which are contrary to common
practice in the industry and whic}) are
therefore subject to misinterpretation.
Dr. Knight labels the raw data of
his study with commonly known computer names. He disclaims that the
data should be taken as a description
("measure") of any of the machines,
but the labeling is already done. The
data does not in fact describe or measure any of the individual computers
so labeled, and particularly does not
measure them in any sense that anyone else in the industry would readily
recognize. The data is concerned only
with very limited aspects of components of computers, and only in a hypothetical sense' and not in any applied mode. The author also disclaims
that these hypothetical constructs can

without the statement of expected
vadance immediately associated with
the numbers, is a misuse of statistics .
R. A. DIETERICH
Wellesley Hills, Massachusetts

algorithmic anxieties
CORRECTION
Figs~

1 and 2 in Kenneth E.
Knight's January article (p. 31),
"Evolving Computer Performance-1963-1967," were in-·
advertently reversed by DATAMATION. According to Dr.
Knight, this reversal accounts
for the bulk of comments on his
article.
Sir:
Kenneth E. Knight's article "Evolving
Computer Performance 1963-1967"
(Jan., p. 31), is interesting, not so
much for the main thesis it reports,
but for the way it can be misinterpreted. The main thesis will surprise .

March 1968

the needs of his mathematical description.
In that sense, he established rather
than "measured" what he calls computing power. In, fact, by labeling P as
"the computing power of the nth computing system," the author should call
into question in the mind of any of his
readers the results of his main thesis.
The author has in fact not measured
individual computer performance, or
anything like what anybody else in
the industry would recognize as computer performance.
The industry has come to accept
that a statement of computer performance must be demonstrable-claims
based on purely mathematical definitions are shunned. P, in the study, is a
statistical result based on simplifying
assumptions which produce extreme
variations, i.e., P for any configuration
is a number which by itself is good
only to· plus or minus several hundred
per cent. In this sense, the numbers
qualify as mathematical points to. plot,
but not as measures, much less as
measures of real equipment. In his
first article, the author points out the
expected variance. Use of a computer
name, though, in connection with the
use of the term "computing power,"

be compared with each other, but because they are labeled and appear in a
table blessed with all the right headings, the .author's warnings appear as
modest protest after the fact.
The study provides . a statistical
measure only. The approach taken is
defined, although it is necessary to go
back to the author's first study two
years ago (Sept. 66, p. 40). It concerns computers in general. It is not a
study of individual computers. In the
study, the groups of computer components, which the author labels with
computer names, were modified to fit

S~
,
It would be interesting to know the
configuration constraints imposed by
Dr. Knight in making this. study for
correlation purposes. He indicates that
'The calculation of P (operation/second) and C (seconds/$ rental) are intended to provide· over-all comparisons between machines of various
sizes .... " (emphasis mine) .
Also, the Burroughs B8500 was
conspicuous by its absence.
For some, it might be useful to obtain the product of CP; thus arriving
at a meaningful (?) OC (operations/
$ rental)-mixing apples and oranges
perhaps, but an· interesting quick
comparison.
CARLETON F. MATTHEWS

Los Angeles, California

(Continued on p.12)
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letters

tions of all signs in mathematics and
symbolic logic-no special characters
needed.
IVOR DARREG
Los Angeles, California

counsel of the years
Sir:
A reminder to be aware of one's fellow
man and oneself, especially in this
technical age, the Editor's Readout
(Jan., p. 21) is also proof, in light of
the date (1692), that some things
transcend the ages and can be heeded
by all.
RICHARD H. FISHER
Oxford, Ohio

Sir:
I enjoyed "A Hexadecimal Pronunciation Guide" immensely. It is one of the
best pieces of computer-oriented satire
I have ever read; it reminded me of
some of the early Granholm parodies.
Like all good satire, this piece is deceptively close to the real thing. I
wonder how many of your readers
have taken: it seriously.
T. A. DOLOTTA
Princeton, New Jersey

culture & technology
Sir:
January Letters (p. 12) contains a
very interesting letter from Fred I.
White in which he makes the point
that in the "interaction of a technology and a culture," the culture is the
more determinate factor. He then suggests that the political scientists take a
"fresh look" at democracy in light of
the possibilities offered by data processing and communications technology.
I would suggest that, like the systems analyst beginning his study of an
information system in a business environment, we must ask ourselves not
what the equipment can do, but what
the objectives are. The new technology is such that we must take a good
hard look at our basic social and political objectives rather than letting the
technology guide. I hope Mr. White
meant to say that, but he ended up
suggesting that since we now can envision a ballot box in every home we
should have one there. I fear that he
has the cart before the horse.
WILLIAM J. A. BONWITT
Sudbury, Massachusetts
hexadecimal happenings
Sir:
Some 10 years ago, when constructing
the Numaudo (numbers made audible) system of international spoken
mathematics, I met the problem of
non-decimal bases (such as sixteen,
discussed in "A Hexadecimal Pronunciation Guide", by Robert A. Magnuson, Jan., p. 45) and provided for the
principal ones. Numaudo is a syllablesystem, founded upon the 900-year
success of sol-fa, and looks forward to
the requirements that will be imposed
by voice-recognition machines.
When Numaudo syllables are spelt
out according to international phonetic 'conventions, a typewriter-compatible code results, called Numalittera.
This gives alphabetical representa12

Sir:
In the ALWAC computer, which was
using hexadecim'al 14 years ago, we
got around the problem of confusing
1A with "ay-teen" and A4 with "aytyfour" by" calling them "one ay" and
ay four.
Mr. Magnuson says that one of the

chief problems is "the conflicting mental associations of the six letters in
their dual roles." But then he gives
two tables that are sure to bemuse the
audially attentive key-puncher. The
first table is
2F
twenty-frost
F2
frosty-two
fifty-bet
5B
3E
thirty-ernest
AF
annty-frost
in which it is cold all right-twentyabove, or below, doesn't matter much"
but this frost-bitten bookie seems to
have rounded up only thirty dollars of
the fifty bucks that was bet, while the
old lady stands around in the cold. In
the second table
A01C
annty chris teen
1EDO ernesteen dotty
A007
annty-oh-seven
DEAF dotty-ernest annty-frost
3A7D thirty-ann seventy-dot
47FO forty-seven frosty
the questions come thick and fast.
Does christeen have the charm of
Marne, or does the comment on p09r
ernesteen go for chris teen too? Is annty oh-seven an agent? Isn't her al-
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Atlantic Software Inc.
Lafayette Building, 5th & Chestnut Sts.
Philadelphia, Pa. 19106
Yes, I'm interested.

I
I

I

II
I
I
I
I
II
I
I
I

I
I
I
I
I
I

Name ___________________________________
Title ______________________________
Company _____________________________
Address ______________________________
City

State _ _ Zip _ _"_

I ______ --------------------~

Why not sell your .
computer programs?
Convert your company's data
processing costs to profits.

•
How? Have Atlantic Software Inc. sell your company's computer programs. We offer nationwide marketing and promotional services plus
professional syste,ms support to produce profits for your company.
Your risk? None! Your investment? None! Sound interesting? Send
the coupon or better yet, call R. W. Thatcher, Jr., Vice President, at
215 WA 5-8424.

Software Marketing Specialists
Lafayette Building, 5th & Chestnut Sts., Philadelphia, Pa. 19106
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qUiet.

phanumeric designation the definite
clue? Is dotty ernest or is it ernest
that's dotty? Annty's cool reception
figures in either case. Was 47 really
that cold?-certainly nowhere near. 88
(not to be confused with AA in the
old system) .
'
Somehow I doubt, too, whether the
fact that ann is 10 and bet is 11 will
help the average programmer or keypuncher one bit, so long as ann's and

bet's elders have plainly strayed from
the pages of Lady Windermere's Fan,
Private Lives, and the works of the
late Damon Runyon . .

The Me 8800DATALOG® line printer.
The Litton DATALOG MC ible with simple interface.
8800 Ultra High Speed
For further information,
Printer with 88 columns is a specifications or a demonstrastate-of-the-art electronic, tion phone DATALOG Divinon-impact printer capable of sion of Litton Industries, 343
operating directly (and silen,t- Sansome Str~et, San Francisco
ly) from any digital source.
94104. Area Code (415) 397The MC 8800 offers serial 2813.
input, modular construction,
and MTBF in excess of 4000
hours. It is,computer compat-

ARTHUR DOWLING

Manhattan Beach, California
Sir:
While we're at it let's also rename
zero. Suggestion: Ovaltine.
T. TODD BROWN,

Ames, Iowa
texts for the blind

Sir:
Having a blind programmer at our
installation, we are interested in communicating with other installations
who have texts on IBM/360 languages, processors, etc. available
either in braille or tape recordings.
DR. E. A. RACICOT
Manager-Information Systems
Litton Industr'ies
25 Cityview Drive
Rexdale, Ontario, Canada
DATAMATION welcomes correspondence about the computer industry and its effects on society, as
well as comments on the contents
of this publication. letters should
be typed, double-spaced, and
brief. Only those reaching the editors by the 5th can be considered
for the next month's issue. We reserve the right to edit or select excerpts from letters submitted to us.
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EDPPROGRAM
VERIFICATION
MADEEASY
~~~~~~
The WILSON JONES Program Verification Organizer
holds all your systems reference information in
a single orderly location. Cost? Less than the cost
of 2 boxes of "tab" cards.

~tll!m ~ IThiI1m ~======j
houses 14~8 x 11 program
printout and all other
Verification Organizer components

~~~~~====j
11" x 8 1h" "Redi·Cover"rw for
binding punched source data

~ §ro c:::=::=:=~::;:::::::==:=;;::::=::;::::~
with both printed and blan

@tEr\!lmjfi§n'~ ~~~:;===~
has 3 pockets for 50 master ca
each and a full width pocket
to hold loose charts, layouts and
other source papers

~~G~
for all components

@;@t;rr ~~@ \WA1~ ~

g

0:

@~;§ I~ 1ii1Jl1~=~~ D~D D ~~ =fili@fnii) ~Ir
lH{iIDIDllll §Y~~ ~~t;rr l~~~1l ~I W1Mti ~I'f Wli@@ffffii1)
@@ntirr@l @~ flifl ~t;rr~ ~ @it;@ @t@1~~@ ~~RR@~n

~ILSON

JONES

INVENTOR OF THE NYLON POST BINDER
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ANALYSTS.

... in our

SCIENTIFIC &COMMERCIAL
COMPUTER-BASED
ANALYSIS &
DESIGN SYSTEMS
You can. You'll like what you see at Sikorksy
Aircraft-a company dedicated to producing the
most advanced VTOL airborne and surfaceborne
transportation systems.
And you'll like working with a select group of
stimulating, top-talent people ... on abundant
and provocative challenges. You would be applying
your professional talents to specifying, designing
and implementing advanced computer-based technical and commercial systems.
au r current equipment includes Univac 1108's
and IBM 360's with Graphics and Teleprocessing.
Current and planned applications includeScientific: Man/Machine Interactive Graphics in
Engineering Analysis and Design.
Development of Batch Programs and Systems in .
all engineering disciplines.
Commercial: Data Base and Real Time applications in Accounting, Manufacturing, Purchasing,
I nventory Control and other related areas.
We have exceptional assignments at all levels
of experience for:
COMPUTER SYSTEMS
PROGRAMMERS AND ANALYSTS
FOR BOTH COMMERCIAL
AND SCIENTIFIC FIELDS

You and your family will find the unique cultural
and recreational advantages of pleasant Connecticut to be abundantly satisfying. And our interest
in your continuing professional development is
exemplified by our corporation-financed Graduate
Education Programs. They are available at these
fully accredited schools: Bridgeport • Brooklyn
Poly • CCNY • Columbia • Connecticut • NYU
• Rensselaer (Hartford Grad. Center) • Stevens
• Trinity • Yale.
Send your resume in confidence, stating salary
requirements, to Mr. Leo J. Shalvoy, Professional
Employment.

look~ahead
LEASING FIRMS LINK
TO LOBBy:-LAMBASTE IBM
Seven major leasing firms have formed an association;
their first activity: a visit with the AntiTrust
boys. While the topic was not disclosed, the
division is reportedly pleased by the united action
of these firms. And unity is what seems to be called
for, since IBM has pulled out the stopper by
declaring third-party lessors to be competitors as
well as customers--only the latest in a series of
policy changes affecting the leasing market.
New marketing strategies include sales policies
which discourage a salesman from bringing in a lessor
to clinch a deal or from lOSing an installed rental
to these firms (he loses his commiSSion). And
there's a bigger purchase/rental ratio on '68
products than on earlier 360 models.
For instance, based on prices for cpu and 16Kbyte memory only, arithmetic says the new 25 has a
64:1 ratio, while the 30 is 48:1. Based on cpu and
500-byte memory prices, the 65 has a 41:1 ratio; the
new 85 is 50:1. These new improved systems and the
promises of more may also discourage those with older
360's from being locked into third-party lease.
Other changes have included a mid-1966 switch
on installment buying from 10% down and 60 months to
pay to at least 25% down and up to 48 months to pay.
These factors, plus unfounded rumors of longer-term
IBM leases (generated by an investment firm), have
hurt many leasing firms on the fickle stock market,
which went wild when lessors had little money and
income.
BEMA FINALLY GETS TO
HEARING ON TIME
After a couple of delays, BEMA has filed its brief
with the FCC on the inquiry into computer/
communications industries interdependence
(Docket #16979).
Aided by a special assessment, by participation
of non-members, plus monumental documents from Booz
Allen & Hamilton and Horace J. DePodwin Assoc., the
report includes a survey of computer installations
from 1955 thru '66.
The survey shows a compounded annual growth rate
of installations of over 25% per year: from some 430
in '55 to over 35,000 by end '66. More germane to
the inquiry is the growth of communications-connected
installations, up' from .5% to 7% in the same period.
CONTROL DATA READIES
NEWEST CRAY CREATION
Look for the prototype of CDC's new supercomputer,
the 7600, to be completed this summer. Announcement
of the machine, privately previewed by 6600 users
last fall, will probably be in the fall.
A bigger, faster (four times) 6600, with
essentially the same design, the 7600 features
discrete components (designer Seymour Cray evidently
feels the world isn't ready yet for integrated
~ FOR BURROUGHS CIRCLE 15 ON READER CARD
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PUBLICATIONS BY AUTHOR I
INTO A SECOND PRINT RUN,

AFIPS

THOMP~

832 pages, illus. $2l
(50% discount to all mt:
AFIPS affiliated sociI

Contains all the formal papers, by some seventy authors,
Computer Conference giving you broad and balanced'
expanding fields of computer technology and applicatic
covered are: Hybrid. Facility Jlerformance Improveme
Generated Graphics; Advances in Computer Circuits; H'
. Applications; Display Systems and Equipment; Executive i
Output Techniques; Management Information Systems; Co
and Social Sciences; Memory System Technology; Digital
Systems; Advances in Medical Data Processing; New DevE
Languages and Language Processors and many other topic

Over 10,000 readers and handlers, over three generations, over seven
years of experience in high-speed photo-electric reading have been
blended with the latest technology to create a fourth generation tape
reader which offers more performance per dollar than any other in
today's market:
Speed .............................. up more than 25%
Price ............................. down more than 10%
Electrical Adjustments ................. down from 10 to 1
Read amplifier adjustments ......... ; ......... eliminated
Interface costs ...................... cut more than 50%
Parts count ................................ down 25%
These are just a few of the milestones achieved by the Model 2540
Perforated Tape Redder.
The Model 2540 operates at slew speeds up to 400 characters per
second, or can be stepped asynchronously at up to 150 characters per
second. The unique modular design of the Model 2540 affords increased versatility. The basic 2540 starts out as an unidirectional or bidi rectional tape transport with IIC logic compatible read head. This
basic configuration may be expanded by adding the following: (1) an
electronics unit, containing IIC data and sprocket amplifiers and drive
controls circuits; (2) a power supply, which provides dc operating
power for the electronics unit and drive mechanism; and (3) a rack
adapter, which permits the 10-inch wide 2540 to be mounted in a 19inch RETMA rack.
For complete information, and the most detailed data sheet in the
industry t09ay, contact your nearest Digitronics representative (he's
listed in EEM or EBG) or write Digitronics Corporation, Albertson, N.Y.
11507. (516) 484-1000.

j> DIGITRONICS
when every bit counts
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292 pages, illus. $12.0j

OTHER THOMP
Data/Information Availability
edited by Ralph I. Cole
183 pages, 6x9 ill us. 58.50
Faith, Hope and Parity
edited by Jack Moshman
li7 pages, 6x9 ill us. 55.50
Todayslnformation for Tomorrow's Products
by George K. Chacko
256 pages, 6x9, ilIus. $11.00
Proceedings of 21st National ACM Conference
545 pages, 8ljzxll, ilIus. SI4;.40
Proceedings of 22nd National ACM Conference
604 pages, 8ljzxll, illus. S15.50
Annals of Reliability and Maintainability
984 pages, 8Vzxll, ill us. 525.00
Proceedings of AFIPS Spring Joint Computer
Conference, 1961, Volume 30
795 pages, 8ljzxll, ill us. 520.20
Improving Effectiveneu In R&D
edited by Ralph I. Cole
260 pages, 6x9, illus. 512.00
Information Retrieval: A Critical View
edited by George Schecter
282 pages, 6x9, illus. 511.00
Computen: Their Impact on Society
Part II, 1965 Fall Joint Computer Conference
200 pages, 8ljzxll, illus. 56.00
Numerical Analysis
edited by J. Walsh
212 pages, 6x9, illus.

512.00
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look ahead

360 TURNS
ANOTHER 180 DEGREES

LITTLE TEN
DOES IT IN NINE

MUSICAL CHAIRS
AT CAl

circuits), a 60-bit word, and 64K words of 275 nsec
core memory. A built-in extended core (500K) runs
a bit below 1.5 usec, but accesses eight words at a
crack. Add and multiply are much faster than on the
6600, thanks to the fact that an instruction can be
inaugurated every 27.5 nsec ••• l/lO of a cpu
major cycle.
Cpu price will probably be around $5 million,
which puts it in the class of the 360/95. But one
observer feels the giant will be twice as
fast as the /95.
Software--so far a Fortran compiler and a timesharing operating system hopefully compatible with
the 6600's--is reportedly being developed for
CDC by a customer-to-be.
IBM-watchers note the coming of generation 3.5 in
the 360 line with the announcement of the 25 and 85.
One user notes these two models are more alike than
the 75 and 85. Both make more significant use of
hierarchies of memory--and hence have a greater
speed potential--than the rest of the line. And
the writeable control store unique to these machines
provides more emulation flexibility than the "hard~
wire" read-only memory on the rest. The next edition
using more of these same features should be model 58.
Meanwhile, some us~rs of behemoth systems for
massive problem-solving are unhappy with the price
of the 85; it's the standard squared increase (roughly
four times the speed of the 65 for twice the price).
One 6600 user says he would have rieeded at least
10 times the speed for the money to induce switch.
"We really need 500 times the speed, but could never
afford to pay 22 times the monthly rental."
Some observers feel the lack of detailed specs
for the 85, plus long lead-time (3rd quarter '69)
indicates a replay of the IBM anti-6600 strategy,
with the target this time the 1108~ perhaps.
Formed last July, Decade Computer Corp. Feb., p. 78)
is so far on schedule in production within the first
nine months of its new machine: a 16-bitter in the
$20K price class. It will use monolithic i.c.'s, a
one-usec memory currently running at 800 nsec, will
operate in binary or decimal mode.
'
Software will include a Fortran compiler and
interpreter for general engine~ring use ••• assembler
and special program packages for vertical application
markets. First target: CPA firms around L.A.,
Chicago and New York, where sales offices are being
established. The CPA-oriented machines will stress
paper tape, a byproduct of accounting work.
Some 30 people strong right now, the southern
California firm will probably announce th~ new
machine in May, will later tackle the ,systems market.
A severe case of revolving executive ~hairs has
afflicted Computer Applications Inc. in the last few
months. 'Charles Cooper, a CAl founder handling both
NE region and NY duties, gave over NY office
management to Dan MacLoon, who soon left to become
president of Con-Data. Sol Seltzer replaced him,
then left to help form new firm Bradford Computer &
Systems, Inc.--alQng with Howard Waltman, who was
(Continued on page 149)

March 1968

19

Sigma 7does everything a 360/50 does.
At a fraction of the cost.
Sigma 7 is a little cheaper than the 360/50 and a good deal
faster. The combination gives Sigma a 25 to 65 percent edge
in cost/performance.
To illustrate the point we took three program segments as
examples and compared their execution times on both
machines. Then we figured out the cost per million executions.
The first example was a matrix multiplication routine. That
one was easy for us. It's just the sort of scientific computation
that Sigma is built for. We did the job at about one third the
cost. ($286.80 vs. $850.81)
Next we took a floating square root program. Also scientific,
but less dependent on arithmetic capability. It was pretty easy
for both machines. Still, we came in 30% under. ($7.11 vs.
$10.44)
Finally we compared a field scan routine. Since that's a more
or less typical data processing application, it frankly had us

scared. That's supposed to be what the 360/50 is good at. But
we needn't have worried. We did the job for less than 75% of
their cost. ($68.36 vs. $95.64)
The three examples came out of a published study. We computed the cost figures ourselves because the published ones
gave us the best of it. Any of our salesmen will be happy to go
into the details. Or, we'll send you our complete figures and
references in return for your name, address and a good reason
for your curiosity.
But you must realize that in the final analysis the two
machines aren't entirely comparable.
Sigma 7 has time-sharing capability
built-in. The 360/50 doesn't.
So before you buy your next 360/50
think twice. You may be getting only
half as much for your money.
Scientific Data Systems,
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Santa Monica, California

editor's read.ut

THE FACTS OF LIFE
Let's start by insulting your intelligence.
With the repetition of a couple of hoary truisms about our industry. To wit: the
industry is still in its infancy. And: the industry is mushrooming like bamboo, if
you'll pardon the mixed metaphor/simile.
So what? (That's you talking.)
So this. (That's us now.) Our youthfulness means, for one thing, that we still
lack a sound theoretical base for our work. Which means it's hard to transfer
learning from one particular experience to another. Which means in turn that it's
extremely difficult to select, train and develop good edp systems people, programmers and analysts especially.
And it means that we lack perspective. As Ascher Opler pointed out last
September (p. 31), we expect too much of our own efforts: we overestimate our
goals and our abilities to achieve them, then underestimate the job to be done.
We both over- and underestimate the people we call upon to implement our
grand designs.
Our frantic, hasty growth has made us hire people with one year of experience
seven times, has fostered a me-too philosophy which is leading inexorably toward
an umpteen-billion byte machine in Great Bend, Kansas, to which every cash
register, stethoscope, and telephone and IRS agent in the nation will be attached.
Our immaturity has inspired the borrowing of antediluvian management practices ... which we apply to a new discipline which is supposed to revolutionize
those same practices. We accept medieval management mandates which say it's.
better to hire five $12K Mickey Mouse programmers than three Captain Midnights who might make $20K. Meanwhile we refuse to impose any discipline
upon our own efforts: we lack metrics for the productivity and effectiveness of
our systems and our people; we pay lip service to documentation, then gnash our
teeth at conversion costs and snarls.
So what do we do about it? (That's both of us talking.)
The theoretical base-remember that it's missing.
Our attitudes-let's not expect so much of our systems; remember that we!re
attempting giant-size feats with plain old puny people. How about a realistic
attempt at organizing our activities to allow us to begin to collect some of the
data -which can lead eventually to establishment of sensible norms amI. perfor..mance goals?
But don't be cowed by science: lefs not be afraid to hire someone because we
feel he has what it takes ... or fire someone because he doesn't. Let's remember
that it's irrational to expect people to"be rational.
And let's try to find the time to educate top management on the facts of life in
our crazy world, so that they too can learn to assess our efforts more realistically.
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INFORMATION
RETRIEVAL:
AN INTRODUCTION

methods and problems

by ROBERT M. HAYES
This issue of Datamation brings together a group of articles,
each concerned with one aspect or another of what has
become an increasingly important type of computer application-information retrieval. This "introduction" has been
written to provide a context and general framework within
which to view them.

D

The computer was originally designed for application to scientific computation and later
rapidly found application in business data processing. At an early time, however, other applicatIons were foreseen. In 1947 Vannevar Bush wrote "As
We May Think" in which he delineated the capabilities of
M emex-the computer, but used for tasks such as information retrieval and language translation. Since then, such
applications have become increasingly important, and the
term "information retrieval" has become a broad one, covering the problems in management information systems,
command and control, urban data banks, and dissemination of scientific information.
Information retrieval is certainly not a new concept: it is
an integral part of the communication process. Knowledge
has been recorded throughout the ages, and techniques
and methods for storing and retrieving it have long been
available. Yet, during the last several years, the size of
some information retrieval tasks has become greater than
previous techniques could handle. Equally important, the
tools for new techniques· seem to be available in modern
data processing equipment. The purpose of modern "information retrieval" is to use computers, photographic processes, and techniques of magnetic recording, as they have
developed over the past 20 years, to provide a capability
for solution of these problems comparable to that given the
scientist in the solution of his computing problems and the
businessman in the solution of his data processing problems.
•
Information retrieval tasks w}:lere these new techniques
seem necessary have been characterized by the feature of
extremely rapid growth. It has been pointed out that information today is produced and disseminated in such vast
quantities that human effort may be wasted over and over
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again, simply because it is not possible to determine what
work has already been done. On the other hand, mere
volume alone would not, in itself, be sufficient to warrant
new approaches. Even more important is the fact that particular pieces of information are generated in the confines
of more· and more limited areas of specialization, combined with the high probability that eventually the same
information will have utility in other areas of specialization. The growth of specialization is a well-recognized
phenomenon which is probably an essential part of the solution of complex decision making problems. Yet the effects
of specialization are to create specialized terminology and
jargon, to limit the area of direct communication, and to
make accessibility outside the specialized field increasingly
difficult. Although data in one area may well contain information relevant to a decision in some very different area,
the specialization of both the subject field and the language
raises almost insurmountable barriers against recognition
of this relevancy.
Illustrations of these problems in science and technology
are near at hand. The exponential growth of the scientific
publishing rate has already been pointed out many times.
The specialization of scientific disciplines is well. recognized. The rimltiple application of information is evident in
the growth of inter-disciplinary fields such as biochemistry
or mathematical psychology.
It must also be emphasized that these problems are
equally apparent in business and government. The flood of
paper work in modern industrial and governmental organizations is well recognized, and both specialization and
multiple usage of information are also very evident in
business and government. Thus, although most of the ra-

Dr. Hayes is director of the University of Calilornia's Institute
of Library Research and a professor In the School of Library
Service at UCLA. His experience includes work in numerical
analysis, real-time control, business data processing, and information handling. He has a PhD in mathematics from UCLA.
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tionale for work in the field of information retrieval has
been based on the needs of science and technology, these
other areas partake of the same characteristics and will
benefit in much the same way.
The term "information retrieval" has become so broad

A set of these records is arranged' in order by a specified
field (e.g., chronologically by birth date) and is called a
file.
.
In recent years, there have appeared a number of "generalized file management programs." Table 1 presents a list

GENERALIZED
FILE MANAGEMENT PROGRAMS
Organization

Program Name
GIS (Generalized Information System)
INFOL

TOMS
DM/1
Mark IV
CFSS (Combined File Search System)
FFS (Formatted File System)
ICS (I nformation Control System)

International Business Machines
Control Data Corporation
System Development Corporation
Auerbach Corporation
Informatics, Inc.
Service Bureau Corporation'
International Business Machines
North American Rockwell

Table

that it is useful to classify the, several different kinds of
systems into three groups: data base systems, reference
systems, and text processing systems.
Data Base Systems. The most widespread information
retrieval systems are those for data base file management,
which process records organized into fields, each containing a type of data in the record. These can be schematically represented:
Field l

Field 2

........

Field n

Record

Datal

Data 2

........

Data n

Example of
record for
a person

Name

Social Security

J. Smith

123-45-6789

March 1968

........
........

Birth Date

12-03-26

of some of the generalized programs now operating or
under development. (Descriptions of some of these programs appeared in the January 1968 issue of DATAMATION.)
These provide capability for adding records to such files
and changing the contents of specific fields of existing
records. In this respect they are like typical data processing
systems. Of more importance for purposes of subsequent
information retrieval, they also provide capability for
searching files in answer to requests phrased as Boolean
combinations (using logical and, or, and not) of specified
values in specified fields. One such request might be:
"Find all records with A in Field 1 and B in Field 2 or
with G in Field 1 and D in Field 3."
An example of a data base system occurs in business
data processing. in which day-to-day clerical operations
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field structure. The descriptions of many thi~gs-photo
graphs, engineering drawings, subject content of books,
etc.-require much more complex data structures. Information retrieval systems to process them can be called
reference systems, since they are used to store and retrieve
references to material rather than the content of it. Usually,
the records include subject terms, as part of the description, which represent the content and provide criteria for
selection. Such data are more difficult to search than those
dealt with by file management systems, because of the
complex relationships among subjects. Reference systems
therefore must include the ability to handle thesauri, describing the structure of the vocabulary of subject terms
and indicating for each subject term other terms which are
more general, more specific, similar or synonymous, etc.
Usually, the files in reference systems become so large that
only a portion of the records can be examined for a request.
Subfiles and indexes to them are established (at the extreme, one for each subject), so that only the references on
a specific subject need be evaluated by the computer.
The earliest reference retrieval systems were for scientific and technical information, particularly in support of
projects in federal agencies. Comput.er p:oduced. indexes
are published by a number of techmcal mformatIon centers, the largest being TAB by the Department of De~ense
Documentation Center, STAR by NASA, and Nuclear Scwnce
Abstracts by the AEC. In each case, the data base is
available for reference retrieval services to qualified requestors. A Clearinghouse for Federal Scientific and Technical
Information was established in the Department of Commerce to provide comparable indexes and reference retrieval services for the general public.
The same technique is used by libraries as a supplement
to traditional cataloging. As libraries mechanize clerical
processes-circulation control, ordering of books and journals, printing of catalogs and indexes, etc.-data bases
have become available for reference search as well. The
National Library of Medicine publishes Index Medicus, its
monthly index to journal articles in medicine, using a
computer. The magnetic tapes are then used, in a reference
system called Medlars. The Library of Congress is now
beginning to produce and distribute magnetic tape records
of cataloging data for books they acquire. Scientific and
professional societies and abstracting services, including
Chemical Abstracts and Biological Abstracts, plan to use
computers in publication, and tapes will be made availa?le
for reference searching. Table 3 presents a representatIve
list of reference systems.
Reference systems frequently function as part of document retrieval systems which deliver the reports themselves. The output of the reference system indicates where
the material can be found and made available to·. the
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generate large quantities of data. Management information
systems are used to identify these data, store them, and
retrieve them for further use, particularly decision-making.
Another example occurs in cities and states, where metropolitan data banks are used to acquire data from the
normal operations of government agencies, store and retrieve them, and analyze them using models of urban
development. Table 2 presents a list of some existing efforts
to create such data banks. Other examples are the hospitals
and medical centers .( among them Massachusetts General
Hospital and the Veterans Administration) developing
consolidated .medical records systems. The data come from
administrative forms (entry records, test results, prescriptions, etc.), from on-line monitoring of patients, and from
direct input by doctors and nurses. They are used to aid in
diagnosis, in care of critically ill patients, in research, and
in hospital administration. Perhaps the most advanced examples are the systems for command and control, used to
support military operations. The SAGE system, for example,
monitors signals from radar and telemetry, correlates them
with previous data, stores the results, retrieves and displays
them when needed for evaluation by analysts, and transmits decisions to command posts for continental defense.
Reference Systems. Data base systems handle highly
formalized descriptions in formatted records of defined
City or State
Alexandria, Virginia
Boston, Massachusetts
Chicago, Illinois
Denver, Colorado
Detroit, Michigan
EI Paso, Texas
Fort Worth, Texas
little Rock, Arkansas
Los Angeles, California
Louisville, Kentucky
Oakland, California
Pittsburgh, Pennsylvania
Portland, Oregon
Rochester, New York
San Francisco, California
Santa Clara, California
Tulsa, Oklahoma
Wichita, Kansas
State of California
State of Hawaii
State of Michigan
State of New York

Purpose
Administrative
Planning
Land Use and Tra-nsportation
Land Use
Social Welfare
Land Use
Business Development
School Planning
Administrative
Transportation and Land Use
Police Files
Land Use, Economic Devel.
Renewal
Land Use
Renewal
Land Use
Renewal
Capital Improvement
Administrative
Transportation and Land Use
Economic
Administrative

Table 2
Organization
American Bibliographical Center
American Petroleum Institute-Division of Refining
American Society for Metals
Applied Mechanics Review
Atomic Energy Commission
BioScience Information Service
R. R. Bowker Company
Chemical Abstracts Service
Clearinghouse for Federal Scientific and Technical Information
Institute for Scientific Information
library of Congress
NASA
National library of Medicine
Office of Education
.
Scientific Information Exchange

Use of Reference System·
To
To
To
To
To
To
To
To
To
To
To
To
To
To
To

Produce Index for Rist. Abstracts
Provide a Central Abstracting and Indexing Service
Provide a Documentation Service
Produce Word and Author Indexes
Produce Nuclear Sciences Abstracts
Produce Biological Abstracts
Produce Pub. Weekly, BPR
Produce Chem Titles, Chemical Biological Activities, Registry System
Provide Federal Scientific and Technical Information
Produce Science Citation Index
Produce Machine Readable Catalog Data
Produce NASA-STAR
Produce Index Medicus and Medlars
Support the Educational Research Information Center
Provide Reference to Grant Supported Research Projects

Table 3
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requestor. Historically, most document retrieval systems
have stored the reports on printed pages. Over the last several yeats, however, the physical size of many document
retrieval files has become so great that storage in microimage has become increasingly important. The variety of
such storage systems is illustrated by the list in Table 4-a

Text Processing Systems. In computer based publication,
text is recorded in machine language, and the programs
then establish page format, hyphenate, and control devices
for photo-composition which then produce offset masters
ready for printing. Table 5 lists a variety of existing text
data bases.

Microimage Form

CharacteristiCS
Of varying length, width typically 35 mm, with images stored at a reduction of 20 x 1.

Film Reels
Film Cartridges

Usually 35 mm wide and, 100 feet long, storing 2000 images of pages at 20 x 1 reduction.

Microcards

Cards, usually 3" x 5", containing up to 70 opaque positive images of book pages at 20 x 1 reduction.

Microfiche

Transparent cards, usually 4" x 6", containing up to 60 or more images of pages at 20

Aperture Cards

Paper cards, usually punched card stock, with one or more holes cut in them, each containing a frame
of 35 mm film with an image of a document or drawing, typically at 20 x 1 reduction.

Video-image Files

Magnetic tape video recordings of document pages, usually accompanied by digital identifying data.

?C

1 reduction.

Table 4

(Extracted from "Literary Works in Machine Readable Form," Dr. Gary Carlson, Brigham Young University, July, 1965)
Organiz(ltion

Machine Readable Text

Journal of Chemical Documentation
(3eowulf
The Bible
Dictionaries (Various)
Golden Book EncYclopedia
Encyclopedia of Science & Technology
Webster's Medical Dictionary

American Chemical Society
IBM Research Labs
University of Pittsburgh
Lockheed Missile & Space Co.
System Development Corporation
McGraw-Hili
RCA

Table 5
Program Name

Author and Date

"ORACLE"
"IDL"

Phillips
Sable

"Automatic Language Analyzer"
"Synthex"
"BASEBALL"
"Protosynthex"
"SADSAM"
"Fact Retrieval"

Householder
Simmons
Green, Clonsky
Simmons
Lindsay
Cooper

"SMART"
"STUDENT"
"SIR"
"DEACON"
"PLM"
"SQA"

Salton
Bobrow
Raphael
Thompson
Kirsch, et al.
Black

1960
1962
1962
1963
. 1963
1963
1963
1964
1964
1964
1964
1964
1964
1964

Source
Communications of the Association
for Computing Machinery
American Documentation

Journal of the Association
for Computing Machinery
American Documentation

Table 6

list which by no means exhausts the choices available. It
includes microphotographic forms such as film reels, film
cartridges, film cards (called microfiche), film strips, and
even film plates as well as combinations of films WIth other
forms of data storage. But it also includes microimage storage in magnetic analog form (the various video files) .
Most recently consideration has been given to the storage of the full text of reports in magnetic digital form,
since publishing by computer is becoming so widespread as
to guarantee the availability of text in that form.
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From the standpoint of information retrieval the advantage of full text in magnetic tape form lies in the potential
of language data processing. An almost classical example is
the preparation of a concordance-an alphabetic list of
Significant words from a text, showing the ,context within
which each appears. This technique has been used in
reference systems to produce indexes for articles from keywords appearing in titles, and for books from their content.
Computation of the statistics of text-word frequencies,
lengths, distributions, associations, etc.-has linguistic in-
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The second set of problems-communication-arises because the stored data must be selected so as to describe
things external \ to the system in form adequate for those
later, uncertain uses. The description of people, signals, or
ideas is not simple, since it is never clear what data will be
needed nor is it clear how the data should be represented.
The same issue arises in the translation of requests into a
form in which they can be handled. In data base systems,
this may mean simply the use of code books; in reference
systems, it usually requires the creation of dictionaries and
thesauri which, as described earlier, show the relationship
among terms; in text processing systems, the internal logic
for communication becomes extremely complex, to the
point that some investigators have claimed it exceeds present day knowledge of language structure and the capacity
of existing computers.
The third set of ,prob~ems-pattern matching-arises
because the purpose of retrieval is the selection of "relevant" data from the file, but the meaning of relevancy is so
ill-defined that' it is usually not clear how it should be
~easured. Furthermore, the uncertainty, or even actual
error, in the description of both stored data and requests is
so great that it is not cle~ll' that precise measures of relevancy are really meaningfuL Usually, it is necessary to
provide a succession of in~asures of match, the ultimate
one being the judgment of the user. Each serves as a screen
to limit the number of records to be examined, in more
detail, by later screens. These increase the likelihood of
missing desired items which maybe rejected by one screen
even though they would be accepted by a later, more
sophisticateq screen. -Ag'ain, the difficulties creat~d by the
quality of the origiqal descriptions becomes important;
since not all descriptive data Call or will be included and
significant re~ation~hips among descriptive' terms may be
missed. The combination of communication problems with
pattern' matching problems has led most of the people
developing information retrieval systems to the belief that
man-machine interaction is a necessity. As
result, much
attention has been paid to the use of "on-line" computing
techniques.
'
The fourth set of problems-file organization-arises
because in each of the important applications the size of
the file becomes so great that it is impossible, or at least
uneconomic, to scan every item in it. For example, whereas
a large matrix, such as would arise in solution of a partial
differential equation, might require at most 107 or 108
characters of storage or a very large inventory control file
might req4ire 10 8 to 10 9 characters of storage, the catalog
of even an average university library requires 109 to 10 10
characters. For large information retrieval problems the
size of the file can be as large as 1011 to 10 12 characters.'
With stich large files, it is necessary to structure them, to
store them in different levels of memory, to provide indexing mechanisms, to use the succession of screens as means
for reducing the number of records which need be examined in detail. It is this fourth set of problems which
really constitutes the ultimate technical issue, since it is
here that the size of file, the required response time, the
available equipment, the degree of selectivity, and the
accuracy of response all interact.

a

terest, to aid the analysis of written language. It also has
application in reference systems. H. P. Luhn suggested
that the relative frequency of occurrence of words in a text
was a criteriori by which the computer could select subject
terms to be assigned to the text.
Deeper analysis of text requires an ability to handle
syntax and semantics. Several approaches have been tried
by which the computer might be programmed to derive the
syntactic structure of a sentence from the syntactic classes
of the words in it (as specified in a dictionary). For
example, one approach, called immediate constituent analysis, considers simply the sequence of the words in the
sentence. From them, possible sequences of syntactic
classes can then be derived, and one of them hopefully will
be the only acceptable sequence. Another approach is
phrase structure analysis which, like traditional parsing,
treats sentences as combinations of basic phrases (the
"noun phrase" and the "verb phrase," for example). The
most complex approach is transformation theory which
treats sentences as variations of certain basic sentellce
structures. (For example, "The ball was hit by John." and
"Did John hit the ball?" are both clearly describable as
,
fairly simple variations of "John hit the ball.")
These kinds of text processing techniques have particular value in humanistic scholarship. Analyses of word frequency and of sentence structure have been used for analysis of style, since they reRect patterns of word usage.
Concordances and mechanical "collations" of text have
been used to aid textual criticism.
One of the major frontiers in information retrieval research is the use of text processing and logical analysis to
find answers to questions by analysis of the implications
derivable from statements made in the text. A number of
experimental question-answering systems, listed in Table 6,
have been used to demonstrate such capabilities and to
explore the technical problems involved.
characteristic problems in information retrieval
In the development of each of these systems for application to information retrieval, several problems arise which
are significantly different and more complicated than those
in the more traditional computatiQnal and business data
processing tasks. Roughly, these can be categorized into
four classes of problems: utility, communication, pattern
matching, and file organization.
The first, and most difficult to handle, are those problems relating to the utility of these systems. Their function
is to collect and save data, which has been produced for
some defined purpose, to serve later uses for other, usually
unpredictable purposes. Thus, business data arising from
accounting functions is saved for subsequent management
decision making; scientific articles printed for a particular
audience of readers are stored and referenced for the use of
other audiences; etc. But, whereas the original recording of'
the data may have had clearly defined value, related to the
purpose of its gener'l.tion, the utility for other, unknown
uses is not at all clear. Furthermore, the costs of acquiring
data in the first place usually represent the major cost
consideration. Since this is a "capital investment," it must
be amortized, in some sense, over these future, unknown
uses made of it. As a result, the costs of an information
retrieval system are difficult to justify. Furthermore, inherent in its operation is a high degree of uncertain(y, not only
with respect to the uses to which the data will be put but
even to the reliability of the data itself. In fact, a pri~ary
problem lies in determining what data will be acquired by
an information retrieval system.'
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summary
In summary~ information retrieval has become an are;l of
widespread interest and application for the computer. Although a variety of types of systems can be identified, they
all partake, to one degree or another, of certain fundamental problems-uncertain use of uncertain data, immense files, complex data structures, and marginal economic utility. But, in application after application, the problems h;lve been solved and useful operating systems have
been created.
•
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SURVEY
OF IS&R
EQUIPMENT

changing methods

by LAWRENCE H. BERUL
In the past year or two, thel:e has been an important shift in the system approach taken to
solve the problem of storing, retrieving, and distributing large amouhts of semi-permanent ref~
erence information-an operation that is commonly referred
to as IS&R or "information storage and retrieval." Until
then, two approaches were prevalent.
One approach involved expensive special-purpose microfilm equipment, such as MINICARD, WALNUT, FILE SEARCH,
cms and others, which typically automated only one or two
functions such as the search function or the document retrieval (or fetching) function. The other approach, which
has been widely written about, but achieved only to a limited degree in experimental settings, involved attempts to
automate the entire IS&R process, including the indexing,
abstracting and vocabulary control processes.
Both approaches fell short of producing a practical,
effective solution to the problem. The computer-oriented
approach ran into a few gaps in methodology and technology, such as the difficulties of automatic indexing and
abstracting, the high cost of computer processing and storage, and the inadeqnacy of man-machine communication
facilities. The result was a drastic scaling down of the
computer's role to the point where most of the IS&R functions still had to be performed manually.
The microfilm approach dealt with too small a part of
the over-all problem, and provIded too few benefits, to
justify a not unusual price tag of $200,000 or more.
With the. two main system approaches bogged down' in
the mire of real-world practicalities, little progress was
made toward fashioning a solution to the IS&R problem
that was applicable across the entire application spectrum.
The applicability of computers was limited to a relatively
few, very large-scale systems, and the automated microfilm
systems could be justified in only a handful of special
situations. This condition continued until the introduction
of the third generation of computer equipment, which
provided a basis for a compromise between the two approaches. :
The new computers provide a broad enough range of
capability at a iow enough price to justify their application
across a much broader range of IS&R functions than ever
before, and, in combination with microfilm and various
types of special-purpose equipment, make it possible to
automate IS&R operations sufficiently to produce a marked
improvement in IS&R systems of almost every type and
size.

D

mixed bas of requirements
One of the primary reasons there has been so much
difficulty solving the IS&R problem is that IS&R applications are extremely diversified. They generally consist of six

March 1968

basic functiOns, whose difficulty of execution and relative
importance vary according to the type of reference material
being managed: data, documents, or graphic-exclusively,
or in combination. Also variable from one application to
another is the economics of automation which depends not
only' upon the type of material being managed but also
upon the volume and the intended use ..
The first basic IS&R function is input. This involves
checking the material to make sure it doesn't duplicate
something already in the collection, cataloging it, and
creating some sort of bibliographic description of it, such as
a citation, an abstract, and/or a series of index terms. In a
data system, this function amounts to little more thari what
would normally be done in creating a data record. However, it is a major function in a system handling documents, which can be identified in an almost infinite number
of ways. Each document must be descriptively cataloged in
terms of the title, author, source, date, and any other
information that is useful in iC~ntifying the over-all document. In addition, a more detailed description of the various types of information contained in the document must
be generated in the form of an abstract and a series of
index terms. This is typically considered to be an intellectual function.
The second function is storage. In systems handling pure
data, or even a balanced mix of alphanumeric material,
computer-based storage media is a practical option. In
systems handling documents or graphic material, something considerably less expensive is needed. The usual
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of the Washington, D.C., office
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commerce and engineering),
and an MBA, both. from Drexel
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Washington Univ.
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choice here is mIcrofilm, which offers archival protection
and a choice of roll and unit-record formats. Document
systems have another storage problem: bibliographic material. Unlike the primary material, the bibliographic descriptions are suitable for storage on computer-based media, and, in fact, the bibliographic files of most large-scale
'document-handling systems are computer-based for search
purposes.
The next function is announcement-notifying the users
of the system about new material. that is available. In data
systems, announcement is simply the compilation of special
listings or reports, such as airline guides or recent statistical
data. In document systems, a wide variety of announcement media are used for current awareness purposes.
These range from Key Word In Context (KWIC ) indexes to
individually tailored Selective Dissemination of Information (SDI) notices mailed directly to the user. In each
case, computers have an important role to play.
A fourth function is search-firiding the material pertinent to a user inquiry. This is the area in which computers
can make their largest contribution as an IS&R tool. The
speed at which they can manipulate data and bibliographic
files has radically reduced the time required to search large
collect~ons. However, there is another aspect to the search
function that has not been susceptible to automation: the
intellectual process of formulating productive search quesHons. This is done by constructing the question around the
pertinent terms in the system's authority list. While this is
more of a problem in document systems than in existing
data system~, it will become a more important consideration in the latter type as the computer-based data stores
beCome larger and more complex in their organization.
Another function is retrieval-physically accessing the
material that has been identified by the search as being
pertinent to the user inquiry. This is probably the easiest
function to perform in both data and document systems.
When the collection is computer-based, retrieval, of course,
is fully automatic. Retrieval from microfilm-based collection's may be either automatic or manual, with little difference in response time. Unit record microfilm packages,
such as microfiche, generally have an eye-Iegibie title arid
address and are filed in tub or motorized elevator files.
Given the address of any single unit record, a person can
retrieve the record manually Within 10 seconds, which is
nearly as fast as most of the automatic microfilm systems.
The final function is delivering the material to the user.
In most applications, this has been done by mail because
of the high cost of any other form of communication.
A review of these functions makes it obvious that the
degree of automation that is technol()gically and economically feasible in an IS&R system varies greatly according to
both the types of material beiI).g handled and the system
requirements posed by the application. It is now generally
accepted that it is not practical to replace the man in an
IS&R system. Many functions require his intellectual capability and others can be performed cheaper manually than
automatically.
Having recognized the impracticability of automating
the entire process, and the poor economics of special-purpose systems addressed to a limited function, it is time to
identify the role of computers in an IS&R system. There are
three basic areas in which computers will have a major
role: processing, man-~achine interaction, and control over
special-purpose peripheral equipment.
The computer clearly has a number of process functions
to perform in the storage of bibliographic data, the compilation of indexes and other announcement media, the
searching of index .lUes and the printing out of search
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results. Because of the need for the man in the system, the
computer has to provide for a degree of man-machine
interaction, not heretofore available.
In addition, since there are a wide variety of devices
which may be used to automate various aspects of the
process, such as typesetting, reproduction, query-responSe,
document fetching; and possibly facsimile transmission, it
is desirable to provide some means of computer control
over this variety of devices.
The third generation of computers provides sufficient
capability to achieve these requirements, i.e., man-machine
interaction, routine computer processing and control over a
variety of devices.

flexibility, cheaper power
Third-generation computers have brought' the cost of
processing one million instructions down from $5.00 (on
second-generation equipment) to $.15. This, and the development of multiprogramming operating systems, makes
it possible to use a single computer for a mix of IS&R
functions or to add IS&R functions to the workload of a
machine that is devoted to other applications. Either way
the cost of having a computer-based IS&R system is greatly
reduced.
.
,
'The availability of larger, cheaper storage, at both the
primary and secondary level, has also made a difference.
The cost. and size of core storage has reached the point
where a large operating system for multiprogramming operations can be accommodated without paying a severe penalty in the amount of core left for processing operations.
Mass random.,access storage devices are now both large

The Motorola TP4000 Teleprinter.

enough and inexpensive enough to store large files online.
The cumulative effect of these developments is that the
computer can now service on-line terminals in real-time
while performing other background processing tasks. This
makes it economically feasible for the computer to play an
auxiliary but important role in a number of IS&R functions
in which automation was formerly economically questionable.
'
If the characteristics of the application justify it, inputs
to a data system can be made directly from on-line terminals. In document systems, the entire cataloging operation
can be done on-line. The advantage of this is that the
amount of paper-handling involved in the system input
process is greatly reduced. Also, the control procedures,
which usually involve .logging in and out batches of material as they move from one stage to another, is greatly
simplified. The computer automatically keeps track of
where. things are· by way of the on-line transactions it
handles; In the case of a large system, this reduction in
physical handling and simplification of control procedures
adds up to a significant improvement in' system efficiency.
DRTRMRTION

On-line operation also affects the intellectual functions
of indexing and formulating search questions. Both these
tasks can be performed faster and more effectively with the
aid of a computer-stored thesaurus or some other authority
list, portions of which can be displayed upon demand. The
search function can be speeded up even more by having
the computer tell the searcher how many items in the
collection are relevant to his questions and showing him
samples that can help him formulate more specific questions.
man-machine interface
Main frame improvements, by themselves, do not completely account for the new air of optimism in the IS&R
field. There have also been a number of key improvements
in peripheral equipment.
One of them is the availability of display terminals for
alphanumeric material that sell for $5-10,000 and rent for
as little as $125 a month. These terminals all have a crt
display and a cursor and keyboard for inputs and control.
They also operate fast enough for such operations as entering and editing bibliographic material, and conducting
searches to be carried out in a natural conversational mode
with the system. Typical of this type of terminal are the
IBM 2260, RCA 70/752, Raytheon DIDS-400, Sanders
720, Bunker Ramo Series 200, CDC 210, GE Datanet-760,
and the Stromberg-Carlson SCII00. What these terminals
lack is the ability to handle graphic materials and, unless
equipped with auxiliary telepririters, to produce hard-copy
outputs.

The CC-30 Display Console Using CRT Receiver.

For applications requiring a modest graphic input-output capability, a relatively low-cost terminal available is
one from Computer Communications, Inc., the CC-30. A
configuration consisting of a controller, a light pen, a keyboard and a portable television receiver used as the display
device, can be assembled for about $8,500. More sophisticated graphic input-output systems cost well upwards of
$25,000 and generally require special interface equipment
for remote use.
Hard-copy outputs can be provided, where needed, by a
variety of devices, ranging in speed from typewriter rates
of 10-15 cps up to 60,000 cps. The high-speed end of the
range tends to be impractical because broad-band communications lines are needed, and they are very expensive.
The low-speed devices have the disadvantage of not making full use of voice-grade communications lines,· but this
.problem can be solved with a local communications controller, where several low-speed typewriter-type terminals
are used in combination.
Between these two extremes there are a number of units
that operate close to, or at, the speed of 300 cps needed to
use the full capacity of the voice-grade lines. Typical of
these units is the Motorola TP4000, a desk-top model
capable of 120 to 300 cps and selling for something under
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$10,000. Teletype Corp. recently announced something
similar, called the Inktronic KSR, with a speed of 120
cps.
Units of this type are not necessarily supplementary to
display terminals. Probably a majority of the IS&R applications don't require display speeds, and in these cases, hardcopy devices with keyboards make a perfectly acceptable
and less-expensive on-line terminal.
At the other end of the economic spectrum from on-line
display terminals is voice response equipment. The obvious
advantage of this equipment is that it converts a $5.50 a
month telephone into an on-line terminal. The voice-response unit, of course, is an additional cost of about $500
per month. However, since a single unit can handle anywhere from 4 to 48 lines at one time, depending upon the
configuration, the cost per user is quite low.
A number of voice-response units are available. IBM
offers the 7770, which has a vocabulary of 128 phrases,
and the 7772, which has a recorded vocabulary of 1000
words and can synthesize additional words from stored
basic speech. units. RCA has a Spectra 70/510 unit, with a
maximum of 189 words. Cognitronics has a line of units,
called the Speechmaker, which can be interfaced with
nearly any computer.
One of the shortcomings of voice response is the limited
vocabulary. IBM has solved this problem in its 7772 by
storing basic sounds in digital code rather than pre-recording entire words. The sounds can be put together artificially
by a synthesizing "vocoder" to form a sizeable variety of
words. Another way of increasing vocabulary size is simply
to increase the size of the word storage.
Whatever the size of the vocabulary, however, voice response has a place only in the type of data systems that' are
.concerned with providing answers to very specific questions from a highly formatted file. Several applications of
this type are using voice-response equipment with good
results .. Perhaps the best known is the American Stock Exchange system, which uses a Cognitronics Speechmaker
to supply stock quotations. Another system is EDICT, which
the space and information systems division of North American Rockwell uses to provide the company's engineers with
design data. Data from more than 75,000 engineering
drawings is available from any of the company's 42,000
telephones via an IBM 7770.
optical character readers
Another important peripheral equipment development,
whose impact on the IS&R field is still limited but will
increase in time, is optical character readers. OCR equipment falls into two classes. One consists of the readers that
can recognize only special fonts, such as the IBM 1428,
which reads the 1428 font, and the Farrington Model 3010
Optical Scanner, which reads the Farrington Self-Check
and the IBM 1428 fonts, as well as the one developed by
the U.S.A. Standards Institute.
The other class of OCR equipment consists of devices
able to read a number of standard commercial businessmachine fonts. These machines usually cost more than
$500,000, which means that the keypunching volume must
be quite high to justify their use. Another shortcoming is
that the fonts the machine will recognize must be identified
in advance.
Typical of these machines is the Electronic Retina Com~
puting Reader, by Recognition Equipment, Inc., which
can recognize virtually any fixed-pitch type style, including
hand printing. Other machines in this class are the PhilcoFord General-Purpose Print Reader, which can recognize
any eight basic typewriter and business-machine fonts plus
many variations, and the IBM 1975 Optical Page Reader,
which can recognize as many as 200 fonts.
Because of the multiple-font and· cost problems, the'
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application of these machines in IS&R systems is currently
limited to the system input of moderately high volumes of
typed or hand printed data records. The use of OCR for
inputting published literature typeset material will hav.e 'to
wait for more recognition Rexibility.
image storage and retrieval
A variety of special-purpose devices neatly complement
the extended capabilities of the third-generation computer
and its peripheral units by providing ways of improving
the storage, retrieval, announcement, and delivery functions, primarily as they apply to systems handling docu-"
ments and graphic material.
The equipment related to the storage and retrieval functrons consists of microfilm devices for converting the original material to microfilm form and for retrieving material
from a microfilm-based collection.
Cameras for converting hard copy to microfilm are marketed by Recordak, Bell & Howell, IBM, Xerox, Remington
Rand, Stromberg-Carlson, 3M, NCR, Photo Devices, and
others. A variety of devices are also available to convert roll
film to unit record forms, such as aperture cards, microfiche, or magazines.
The area of microfilm-to-hard-copy conversion is not yet
very advanced. There are a number of reader-printers, such
as the Itek 1824 or the 3M Filmac 200, which under
operator control can make copies from any type of microfilm. The problem, however, is that the process is too slow
and the cost of the copies too high for production volumes.
The only well-known production-volume machine for pro-

The Houston Fearless CARD System.

ducing hard copy from microfilm is the Xerox CopyRo, but
it handles only roll film.
In the retrieval area, there are a number of systems
available that avoid the mistake of the early microfilm
retrieval systems by offering a reasonable cost-performance
compromise between a manual and a highly automated
system. Most of these systems use unit-record formats, such
as microfiche, and search only by direct address rather than
by bibliographic description.
One, the Compact Automatic Retrieval Display (CARD)
system is produced by the Houston Fearless Corp. Selling
'at under $5,000, it has a capacity of 73,500 pages and a
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response time of less than five seconds. Document address
is entered by keyboard; however, it could be adapted to
accept paper tape, or signals directly from a computer.
A higher capacity system for aperture cards or microfiche is the SELECTRIEVER, produced by the Mosler Safe
Co. This system, costing upwards of $20,000, stores up to
200,000 microfilm units and provides retrieval in six seconds. It retrieves by accession numbers, which can be
entered from the keyboard or on paper tape. A sophisticated version of the basic system provides automatic display and duplication of the retrieved material and transmission to a remote display.
The most successful of the systems built around roll
microfilm is the Recordak MIRA CODE which combines the
search function with document retrieval. It uses 100-foot
cartridges of 16mm microfilm. Each cartridge contains
2000 images, anyone of which can be retrieved by attribute (s) in 10 seconds and either viewed or copied. If
several cartridges have to be searched to respond to a
request, the retrieval time, of course, goes up. A basic
system consisting of a camera and retrieval unit sells for
approximately $30,000.
announcement equipment
The equipment concerned with the announcement function also falls into two classes. One class consists of devices
for producing frequent, low-cost current-awareness announcements of new material available. Since timeliness is
of primary importance in current-awareness announcements, production quality is sacrificed for production
speed.
The simplest device available to produce this type of
announcement is the high-speed computer printer with an
upper and lower case print chain. A more sophisticated
class of equipment is available for converting material on
magnetic tape into microfilm. This is done by generating
the characters on the face of the crt and optically copying
them onto microfilm.
Stromberg-Carlson has a line of such equipment to cover
low, medium, and high volume applications. Its SC4460
recorder converts magnetic-tape material to roll film or
microfiche at speeds of up to 90,000 cps. The characters
are proportionally spaced and computer forms can be overlaid on the microfilm to eliminate expense of forms printing.
3M offers an extra refinement in its Series F Electron
Beam Recorder by eliminating the wet development processing normally involved in producing material on microfilm. The advantage is faster processing.
Xerox has two machines for converting computer printo~ts into a form more convenient for announcement purposes. One is the Xerox 2400-IV, which reduces an 11" x
17" computer printout to 8~~" x 11". In high-volume applications (over 200,000 copies per month), copy costs come
down to approximately I¢ per copy. By comparison with
offset printing, the 2400-IV is especially suitable for small
runs of 50 copies or less. A transparent forms overlay can
be used to eliminate the need for preprinted forms.
The other Xerox device is the 3-2-1, which uses semimicro xerography (SMX) to produce a 3-diameter reduction of an image on card stock. The typical output format is
a single image on a tabulating card on which other information can be keypunched or edge notched for machine
processing. Since the image is large enough to be eye-.
legible, the card can be used both as an announcement and
as an order form that can be processed by computer. The
machine takes other size card stock, up to 8" x 8".
NCR recently took microimagery to a new extreme with
its Photo-Chromic Micro-Image System (PCMI) that can
reduce as many as 3200 pages to a single standard 4" x 6"
microfiche at the rate of 1000 pages an hour. Because of
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the high reduction ratio (200x), copy costs are very low. A
duplicate copy of a 4" x 6" microfiche containing 3200
images can be produced for 50¢ to $1, depending on
quantity. Viewers are available for rental at $10 to $15 a
month and can be provided with attachments to produce
hard copy.
The major application for PCMI is expected to be frequently-updated materials, such as catalogs and indexes.
Copy costs are low enough to replace an entire catalog or
index rather than update it. At a cost of $1 for a 3200image microfiche, a 10,000 page catalog can be replaced
for about $3. This is in contrast to a cost of approximately
$30 for microfiche that use normal reduction ratios of 15X18X.
The other class of announcement equipment is concerned with the production of book-form indexes and catalogs that are published on a relatively long semi-annual or
annual cycle. This type of announcement is generally of
graphic arts quality, which means that it uses a large
number of type fonts and has undistorted and proportionally-spaced characters and a resolution of 250 to 500 lines
per inch.
The most important advance made in this area is photocomposition.
One of the earliest photocomposition machines, developed in France, was the .Photon. It is capable of producing
camera-ready copy in a mix of as many as 16 different
fonts in twelve sizes, ranging from 5 to 95 points, at a rate
of 8-10 cps. Inputs can be made from either a keyboard or
paper tape. A more recent model, the Photon 900, is
capable of setting approximately 250 cps, with a restricted
type repertoire.
Another recent development in photocomposition is the
Mergenthaler Linotron, which functions at a rate of 1000
cps. A special model, designed for the U.S. Air Force,
called the Lexicol-Graphical Composer-Printer, can combine text with photographs and line drawings stored on
video tape.
RCA has successfully introduced its Videocomp system
which is linked to a Spectra 70 computer and can set type
at rates up to 600 cps.
Harris Intertype has also recently announced a 1000-cps
machine, and there are several others on the market.
The last class of significant special-purpose equipment is
facsimile equipment for delivering graphic material to remote locations. Slow speed fax has been used in the newspaper business for years. A busine~s version of such equipment is available from Xerox for $35 a month. Called the
Magnavox Telecopier, it 'requires approximately six minutes to transmit an 8W' x II" page of material over a
standard voice-grade telephone line.
Muirhead and Company, Ltd. has a faster device, called
the Mufax Courier 500, that can transmit an 8}~" x II"
page in approximately two minutes.
Alden Electronic and Impulse Recording Equipment has
developed a number of facsimile units that can be linked
directly to an automated microfilm retrieval system. The
transmission speed of the system ranges from 4 minutes
down to }~ minute for an 8W' x II" page, depending
upon the type of communications channel used.
The best known piece of high-speed facsimile equipment
is the Long Distance Xerography (LDX) unit introduced
by Xerox. This is designed to operate at speeds of up to 8
pages per minute. The monthly rental charges for the
scanner and printer are $550 and $650 respectively, plus a
surcharge of 2¢ a foot of copy for the scanner and 3¢ a foot
for the printer. There are numerous other makers of facsimile equipment, mostly of the low-speed variety.
Rela tively widespread use of facsimile transmission in
IS&R systems is some years away. Only the high-speed
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devices ar~ practical for handling transmission volum~s of
any size, and they require very expensive broad-band communications lines (Telpak C or D). Until the cost of broadband communications lines comes down, facsimile delivery
will be limited to a few applications where the number of
images to be transmitted is small enough and the responsetime requirements are lenient enough to use the slow-speed ,
equipment and the cheaper channels. One promising development is Western Union's Broadband SWitching Network, which provides a dial-up broad-band system on a toll
basis that services 39 major cities. This approach obviates
the need for large fixed costs for leased microwave or broadband commercial data communications channels.

state-of-the-art system
With the computer and special-purpose equipment now
it is possible and practical to put together a manmachine system that brings a new degree of efficiency and
effectiveness to the management of collections of reference
material. Figs. 1 and 2 show how such a system might be
put together and used.
Fig. 1 looks at the input and announcement functions.
New material is checked for duplication, cataloged, and
indexed from an on-line display terminal, with a man
available~

Fig. 1. Input and Announcement

performing the intellectual functions and the computer
performing the necessary file-lookup and entry functions.
In addition, the computer provides the man with the sections of the thesaurus, or other authority list, needed to
perform his functions. The original document is then microfilmed and duplicated for remote centers.
The computer uses the bibliographic files to generate a
variety of announcement materials. A microfilm catalog is
generated by a microfilm printer. Selective-disseminationof-information notices are generated by a computer printer
equipped with an upper and -lower case print chain. Other
limited-distriblition announcements, such as accession lists,
are also run on the computer printer and then produced in
the standard 8W' x II" size,. in quantity by a computerforms duplicator, such as the Xerox 2400-IV. Abstract
journals, indexes, and book-form catalogs are composed on
a computer-driven photocomposition machine and reproduced on an offset press.
Fig. 2 shows how the system would provide a remote
user with search and delivery services. The user formulates
his questions at an on-line remote display console. The
system could help him formulate his query by means of a~
series of questions and by displaying pertinent portions of
the computer-stored thesaurus. The system's response to
the query is a series of relevant bibliographic items, such as
citations, which would include the address of the source
documents in the microfilm file. The user evaluates the
citations and selects the material he wants to receive.
Since this system envisions some' duplication of the cen31
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tral collection at remote user locations, the user's selections
might be channeled to a local microfiche retriever-viewer,
which displays the selected material in approximately four
seconds. If the local file doesn't contain the required document material, the user's request is transmitted directly to
the central computer, which sends a duplicate of the original either by mail or by slow-scan facsimile. The facsimile
REMOTE USER

CENTRAL SYSTEM

Display Console

Teleprinter

I

~ard

I

the most popular format. Ultra-high-reduction microfilm,
such as NCR's Photo-Chromic Micro-Image System, will
be used to publish frequently up-dated materials, such as
catalogs and indexes. Portable microfiche viewers probably
will be available for under $50 to make the use of microfilm
as an information package more practical.
In addition, relatively inexpensive automated microfilmretrieval systems, in the range of $1000-$5000, will become
more popular. These systems will be concerned only with
retrieving microfilm by a:ddress, and the more sophisticated, expensive systems, which combine the bibliographic
search and retrieval functions, will probably disappear.
Facsimile transmission of image material will be somewhat more widely used than it is today but will still be
limited, for the most part, to applications in which a case
can be made for slow-speed transmission over voice-grade
telephone lines.
The more important changes will take place in the
organization of the central computer facility. Five years
from now, the heart of automated large-scale IS&R systems
may look something like the configuration shown in Fig. 3.
It will differ from the current facilities in three basic
respects.
First, "firmware" (a term c.oined by Ascher Opler in a
Jan. '67 article for DATAMATION,' "Fourth Generation

U.S. Mall
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Fig. 2. Remote User/System Communication

form of delivery requires five minutes and costs 25¢ per
page, plus toll charge. If all the user wants is a typed
bibliography, he requests a citation print out. This is produced on a local teleprinter from the data in the controller
buffer.
.
five-year proiection
It is possible, by analyzing the trends in equipment
described here, to project this typical system some five
'years into the future.
The equipment options available to designers of IS&R
systems will not change radically. Keypunching will remain the most common way of entering data off-line,
because of its long-standing position in the field and the
size of the existing investment in card-handling equipment.
However, magnetic-tape typewriters will begin to replace
paper-tape typewriters in quantity.
Optical character readers will still be practical only for
entering typewritten copy and material printed in a limited
number of type faces. Stenotype devices will be an attractive alternative to the keypunch or typewriter for preparing
inputs for the optical readers.
On-line terminals will be used much more widely because of the substantial economic advantage that lies in
having the computer carry out editing and formatting
functions. The cost of a crt terminal probably will come
down to the $1,000-$2,000 range for six to ten terminals
sharing common character-generation, control, and buffering facilities. Cost may be reduced even more by direct
view storage tubes, which do not require any buffering to
refresh the display, or the use of standard television receivers.
Voice inputs will be possible but will be used on a very
limited scale.
Voice response will be used more widely but will remain
limited to the application area of data systems dealing with
highly formatted material.
The use of microfilm will continue to increase, both as a
storage and publishing medium. Unit record microfilm,
such as aperture cards and microfiche, will continue to be
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Software") will be used to tailor the computer's capabilities
more closely to the IS&R functions. This will be an extension of today's micro-programming techniques in which
machine instruction sets are composed of micro-instructions
stored in a very fast and relatively inexpensive read-only
memory. By changing the micro-programs, it will possible to make the computer more efficient at search and
language processing.
Second, modules will be used to extend core or other
internal storage capacity up to as many as 20,000,000
bytes at a cost of 2-10¢ per bit. This will make large,
complex data-management and operating systems much
more efficient than is now practical.
Third, the data or bibliographic files will be stored in
mass random-access memories which can be segmented on
the basis of traffic levels. This will enable a number of users
to have access to different segments of the files simultaneously.
The over-all consequences of these three changes will be (
to significantly lower the cost of automating IS&R functions. Therefore the trend that was started by third-generation comp~ter equipment will continue and accelerate to
the point where there will be no reason why anyone can't
manage reference collections of aU types and sizes in a
highly effective manner.
•
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le.ading, the field

by W. C. DAVENPORT
T.he Chemical Abstracts Service (CAS), a division of the American Chemical Society, has
oeen providing chemical and chemical engineering information services since 1907. The
problem then, as now, was that the amount of chemical
literature published full-length in such "primary" sources
as technical journals, patents, reports, and books was too
great to be readily absorbed by individuals. In response to
the problem, Chemical Abstrapts1 (CA) was introduced to
provide a condensed record of chemical knowledge in the
form of abstracts and indexes, a combination designed to
help the individual gain access to primary literature. Today, even the condensed record is large, and its rate of
growth has reached alarming proportions. As a consequence, CAS retrieval techniques are being broadened and
improved.
Computer technology plays a major role in these
broadened techniques, and the manner in which men
and computers must interact to create effective and responsive information storage and retrieval services is the topic
of this paper. The approach taken is not the computerizatiOll of a manual system. but the development of integrated
information processing designed to take full advantage of
the computer's speed, accuracy, and flexibility while COllserving the professional intellectual effort that must be the
core of any information processing system.

D

Chemical Abstracts is a weekly serial containing abstracts of selected
original papers, patents, and reports of interest in chemistry. Since
1907, over 3.5 million abstracts have been prepared and published.

March 1968

This paper describes the key points that characterize
CAS' approach to . large scale scientific-technical information systems that must handle over 100,000 documents per
year. The first of these points is the "single analysis/multiple use" concept. Intellectual ability is a rare commodity
and essential to an information system. Therefore, it makes
sense to conserve that commodity and not use manpower to
perform repetitive jobs or to waste effort analyzing infor-

Mr. Davenport is a senior staff
advisor at the Chemical Abstracts Service. Formerly head
of the systems development department, he is now responsible for lon·g range planriing.
He has a BS in industrial engineering from Ohio State
Univ. and has been employed
by IBM and North American
Rockwell.
.
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mation that somebody else has already analyzed. Ideally
there should be only one intellectual analysis for any item
of data that must be input to the system, with no other
analysis required except for validation and error correction
recycles.
At the same time, we also want the greatest flexibility in
output. That is, we want the system to yield computer
searches, manuals, "hard" documents, and increasingly
more individualized services. To create this multiplicity of
uses from a single analysis requires the creation of a data
base, from whiCh any number of different combinations of
data can be drawn. Information added to the data base is
not necessarily destined for a single specific service. It must
accurately and completely cover the subject and be compatible with that already stored so that a single analysis of
new information will result in a data base from which
many services can be generated.
Another key concept is that computers should aid in the
preparation of manual ~ools, such as printed abstract journals and indexes, and that computer searches should not be
expected to entirely replace manual search. The computer
will, instead, create new forms of manual tools and improve old forms to make them more effective.
This paper examines the above approaches and the extent of the computer involvement at CAS from three points
of view: preparation of services, retrieval methods, and
integration with other scientific-technical information processors.
preparation of services
CAS information services are designed both for retrieval
and to help individuals keep abreast of developments concerning topics of interest: "retrospective search" and "current awareness." To provide these capabilities demands
prompt accumulation and delivery of all useful news,
based upon comprehensive coverage of primary literature,
and in the organization, form (printed and mechanized),
and degree of detail needed. Retrieval methods must provide access from many different points of view and must
have built-in responsiveness to questions unforeseeable
when the data is analyzed at input.
The publishing of abstract serials with indexes and the
preparation of corresponding computer ,search files are
complementary activities. Once an information processor
has acquired, selected, and prepared information for publishing, the creation of computer search files is but a
modest extension. However, to exploit fully the computer's
capability, computer files cannot be simply "tacked on" to
the established publishing sequence. Instead, the entire
publishing operation must be converted to computer processes so that operational economies can be realized and
additional services can be, generated at slight incremental
cost. CAS has therefore adopted the data base approach:
all publications and search files are entirely computer produced from the data base. (See Fig. l.)
The advantages of the data base-packaging approach
are substantially improved currency, reduction in unit
costs, new manual tools (indexes and brief "topic awareness" publications), and a computer-searchable data store.
Further, the single analysis/multiple use characteristic
makes effective use of the limited number of capable staff
members who can be recruited for literature handling activities. The data base can also be used for future publications, such as handbooks and compendia, and can be
stored 'in direct access units for on-demand inquiry from
remote terminals.

The first phase is preparation of the base. It contains
bibliographic and derived information for each document
covered, identified by topic and component (for example,
title, citation, author, abstract, index entries), recorded in
sufficient detail for use in publications and computer
search files. Computer involvement in this phase consists
primarily of translating input forms (which have been
designed to simplify the keyboarding task) to storage form,

"
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Fig. 1. Integrated publishing arid search file
preparation

[J Primary publications
Manual operations
Machine operations

o

o

editing the input for consistency and completeness, and
supporting manuscript revision and correction to avoid the
complete re-input of any correct data.
The second phase of the operation is packaging; this
phase produces reference and awareness services, indexes,
and computer search files. Reference service is the c,ondensed record published (via computer typesetting and
conventional' printing) in the form of serial abstract issues
and indexes. CAS prepares volume indexes every six
months and collective indexes every five years. The abstracts contain enough information to answer some inquiries without reference to the primary literature; however,
their primary function is as a screening device for deter. .
mining whether or not the original paper is of current
value. Indexes are compiled as soon as the abstract issue
is composed. The computer transfers the abstract page
references to the appropriate index entries, arranges the
indexes, and controls typesetting to prepare master printing plates.
The awareness services are compilations of abstracts
dealing with a more limited topic. They' are produced by
combining material selected from the CA issues and formatting it to highlight chemical substances and other key
points. This separate publication is a small collection of
topic-oriented material that might otherwise be scattered
throughout a large compilation and is organized to make
searching efficient. Indexes to the awareness services are
prepared on a curre" t basis and collected into volumes
every six months.
As a co-produ of both reference and awareness services, compute files are generated for use in searching and
selective dissemination processes. The advantages of computer searching, are that vast quantities of material can be
scanned and the search need not be based on either a
classification system or a hierarchical index. This latter,
point is particularly important in handling inquiries unforeseeable during data base preparation. Because the computer can search a large store without regard to the hierarchical arrangement, the number of access points is increased to permit effective retrieval of information not
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D Ulllil i::1 lew lllullllt~ agu lhere was, admittedly, little to
choose between the leading premium brands of magnet ic
computer tape. Now, at last, there is a tape that stanc1s out
from the crowd in quality and performance.
[] Test after test has proved TVP 2 superior in the chilracteristics that count most. Fewer dropouts, cleaner edges, dras-
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Overall product/service'capability for
data communications
"Key Approach" provides product compatibility, plus
comprehensive service at low cost
Henry Emker, Vice President Communications Division

Now, RFL's complete line of data transmission equipment and accessories,
designed for speed, accuracy and economy, is supported by RFL's "Key Approach" Services.
First, a free consulting design service helps ·solve digital communications
problems in supervisory, business machine, telemetering, computer and data
acquisition systems. Next, a complete customer service department assures
minimum downtime on critical sysformation simultaneously. There is no
tems; and finally, RFL provides, at
need for accurate and expensive synminimal cost, its extended warranty
chronized clocks in end-equipment. The
contract for long-range protection.
need for accurate timing is also eliminated, permitting operation through adHIGH-SPEED, NON-SYNCHRONOUS·
verse conditions. The 3227 makes more
FREQUENCY SHIFT CHANNEL
efficient use of transmission time since
synchronizing pulses are not integrated
with the data. It operates up to 1200 bits
per second on telephone circuits and at
higher speeds on wider bands.

and amplitude attenuation insures distortion-free transmissions over minimum
grade voice lines.
SYSTEM COMPATIBILITY
All channels are fully compatible with
most other data sets including Western
Electric types. Interfaces can be supplied for negative logic, positive logic
and to EIA 232B specifications.
LONG-TERM RELIABILITY
Conservative circuit load design per
Mil Handbook 217 results in high MBTF
figures. Design features include silicon
semi-conductors, I C circuits, tantalum
capacitors, and extra strength epoxy
glass base for etched circuit boards.

SELF-CONTAINED CLOCK OUTPUT
MODEL 2056
High Speed Data Channel

The RFL Model 2056 operates at any
speed up to 2400 bits per second on a
non-synchronous basis on standard
bands, and much higher, with wider
bands. It uses frequency shift keying and
special techniques for reducing fortuitous distortion or jitter and is relatively
unaffected by variations in signal and
high noise levels.
SIMULTANEOUS BINARY AND
CLOCK TRANSM ISS ION

. ...•
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The Model 4000 data channel provides its own synchronized output at
both the receiver and transmitter. It is
capable of high-speed rates for both
clock and data information and operates
at discrete bit rates of 600, 1200, 1800
and 2400 over telephone circuits, and
higher speeds over wider facilities.
VARIABLE LINE CONDITIONING
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This new coherent modem, Model
3227, is capable of transmitting high
speed binary coded data and clock in-
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Ir:lput Data and Clock Synchronism
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Phase Delay Equalization

The newly designed Model 25400 Adjustable Delay Equalizer is totally compatible with all RFL data sets as well as
all other data transmission facilities. This
variable system provides precise equalization of communication paths with respect to either phase or amplitude, or
both, which is essential to high-speed
data transmission. Resultant flat response

Desk Set Mounting

APPLICATION FLEXIBILITY
There is practically no limit to the variations and modifications possible in RFL
designs to suit specific applications.
These include frequency, bandwidth,
module configurations, accessories and
mounting designs.
"KEY APPROACH" DESIGN SERVICE
Remember, to complement a wide
range of equipment, RFL offers a comprehensive, up-to-the-minute custom design engineering service for interfacing
and data transmission problems, at no
charge or obligation. Call your nearest
representative or a factory engineer. Application notes and detailed specifications
are available on request.

(ijID
RFL Industries, Inc.
Communications Div. • Boonton, N.J. 07005

TEL: 201·334·3100/ TWX: 710·987·8352 / CABLE RADAIRCO,NJ.
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recorded at the highest index hierarchy levels. Awareness
services are also important in this respect because they
provide alternative (topic) organizations of the store. As a
result, searches can· be limited to the much smaller topic
data base with which the inquiry is concerned.
Chemical information has a characteristic not found in
other scientific disciplines. This is the "language" of chemistry, which is based upon pictorial diagrams representing
molecular structures, and upon complex, lengthy names
that are also related to molecular structure.
Because a complex structure can be drawn with different
orientations by different chemists, it is difficult for chemists
always to recognize ~l structure. Since 1965 CAS has been
operating an experimental Chemical Compound Registry
System based on a computer algorithm that normalizes a
keyboarded record of the elements, bonds, and attachment~ symbols of molecular structural diagrams that define
chemical substances. The algorithm efficiently converts the
record to a unique and lmambiguous form regardless of the
. drawing orientation or of the order in which the diagram
symbols are recorded. (See Fig. 2.) Existing reg~stry numbers are retrieved or file additions are ~ssigned new registry
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Diagram at left is a. chemical structural formula. Circled numbers are ref~rences to
the table at right. Table represents the computer record (connection table) for the
structure prior to conversion to cannonical form.

Fig 2 Computer representation of ~hemical
structural formulas

numbers. These registry numbers are unique for each substance. Among the uses of the registry numbers and structural representation files are: correlating information concerning each substance despite ambiguous names and separated· data sources, searching the store for specified diagram subgraph characteristics, and linking inter- and intradisciplinary systems that are concerned with the properties
of chemical substance.
.
rt!quired technology

Scientific-technical inf~rmation processing in general,
and chemical information processing in particular, requires
technologies beyond state-of-the-art computer processing.
As a result, implementation of data-base-oriented operations has .required the· developmenf of specialized input,
storage, and output capabilities. Primarily because of the
complex chemical names, chemical information publishing
demands the use of the Roman and Greek alphabets, upper
and lower case letters, several type fonts (italics, boldface,
small capital letters), .and superior and inferior positions.
In all, nearly 1500 symbols are used in CA issues. Storage
problems are further complicated by the variability of the
information components: for example, names of chemi~al
substances range from two or· thr~e to several hundred
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characters in length. Considering the character range required, the extreme variability of the data and the fact that
not all components are always present, the problem-oriented programming languages are, at best, very inefficient.
The representation problem is solved through the use of
a double-byte character representation ( one byte per
unique character, with one additional byte to reflect the
variations) in a double field arrangement that permits
lexigraphical ord~ring unaffected by font and case. Standardization helps to reduce programming loads. The data
base files are recorded in a data directed format; the same
information component (field) is standardized; the same
representation conventions are used in all CAS systems;
and the major processing subprograms (keyboard-to-storage-form translators, edit routines, formatting routines,
etc.) have been standardized.
.
CAS has also worked to make keyboarding more efficient. Conventional keypunching has been phased out in
favor of computer compatible magnetic-tape-generating
data recorders (Mohawk Data Sciences' 1101 and
1181). Typewriter keyboards and type elements have
been modified so that common symbols are directly keyboarded in lower case with flagged or programmed provision of upper-case characters.' Then the upshift positions
are freed for other characters such as Greek letters. The
least frequently used symbols are input via three-character
rimemoriic codes. This approach is based on a statistical
analysis where it has been found that the most common 80
characters account for 99.5% of all characters in the data
base. Case, font, superior-inferior, ~md special symbols are
a~commodated by conventions. using the remaining eight
keyboard positions for flags. In addition, several types of
keyboarding shortcuts have been developed; for example,
computer programs automatically provide italicized and
capitalized characters in chemical names, and the computer also expands useful abbreviations.
Computer typesetting has also been a problem. Most
computer-driven printing dev~ces offer a very limited number of characters and virtually no typeface variation. Furthermore, quality is problem f()r printed publications. In
1965 CAS began using a special 120-character IBM 1403
print chain th~t has the full Roman alphabet in upper and
lower case, 12 commonly used Greek letters, 14 special
symbols, and on-line, superscript and subscript np.merals.
Now CAS compqsition is being converted to a modified
IBM 2280 Film Recorder that can record all of the nearly
1500 symbols required to compose the CA issues. Characters are formed by program-controlled stroking of 35mm
film with an electron beam. Soon, molecular structural
formulas can be composed on-line with the text, eliminating
the need for artworJ< and film-stripping. Film output is
converted to offset plates for conventional printing. The
quality obtained through this prqcess is excellent (equivalent to hot type), and compo~ition proceeds at a rate of
between 1500 and 5000 cparacters per second, depending
upon the character range used and the printing quality
.
desired.

a

current status

CAS is now in the midst of a step-by-step conversion of
all operations to
computer basis. Our approach during
this conversion has been to proceed in an orderly fa~hion
from pilot-scale operation to ·full-scale production, solving
problems as we went along. For example, in developing the
CAS Chemical Compound Registry System, we operated
on a very .limited basis for six months before we began
registering compounds that we encounter in indexing CA.
Similarly, the introduction of new computer-based current
awareness services has been deliberately paced: Chemical

a
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Titles in 1961, Chemical-Biological Activities in 1965, and
Polymer Science and Technology in 1967. As a useful test
of the problems to be encountered when all CA abstracts
are computer based, we are now producing Basic Journal
Abstracts containing the abstracts selected from 33 core
journals. Each of these services has a corresponding magnetic tape search service and is available for subscription in
magnetic tape form. During the next two years, we will
convert Chemical Abstracts issues and indexes to a computer base and we will offer a new type of indexing/search
service containing bibliographic identification and keyword
index entries for all CA abstracts.,
retrieval methods

in information systems such as CAS operates, retrieval is
the process of identifying references to documents that are
likely to contain information of interest to the inquirer. As
such, retrieval can take the form of an archival search, an
awareness service, or selective disseminat~on~ Any of these
retrieval forms accomplish' the same mission: to get the
right information to the right man at the right time.
, Improvements in retrieval methods, then, can be mea-

manual access tools is equally significant. For example,
computer generation of rotated indexes provides an increase in the useful access points available for manual use.
An example is the KWIC (Key-Word-In-Context) indexes
that are compiled by highlighting each non-trivial word in
its preceding and following context. But although KWIC
indexes have the advantage of being relatively inexpensive
to prepare, the user must inquire under more than one
entry; there are no "see" or "see also" cross references, and
the number of index pages is greatly increased. CAS has
also applied the KWIC approach to the element symbols in
chemical molecular formulas to produce additional indexed
access to the over-all information store without further
intellectual effort. Such an index frees the user from the
hierarchy used to arrange molecular formulas in a traditional molecular formula index.
As noted earlier, the primary purpose of awareness services is to deliver the information concerning a topic into a
concentrated stream promptly so that a subscriber can
more readily keep abreast of developments. However, re-.'
lated information is often appropriately included with
other topics. For example, the biological effects of a given
compound would be reported in Chemical-Biological Activities and the corresponding molecular structure is recorded
in the Chemical Compound Registry. The data-base ap·
proach provides the means to interrelate these several

CAS PROFILE
Chemical Abstracts Service, along with the parent
American Chemical Society, is converting information systems to computer-based operations that
produce a variety of literature services including
reference, awareness, computer search files, and
manual indexes. Material covered by CAS comes
from more than 11,000 periodicals published in
54 languages, from patents issued by 25 nations,
and from numerous irregular sources. All told,
some 300,000 bibliographic source items are examined each year. Abstracting is provided by
3200 volunteer abstractors located throughout the
world. For the past 20 years, the' chemical literat~re has grown at the rate' of 9% per year, compounded, and there is no clear indication that this

sured in increased relevancy of the information retrieval,
increased timeliness in making the information available,
and decreased cost in preparing the information.
In respect tb printed indexes, currency and cost can both
be improved through single analysis/multiple use processing. Reducing the number of times an item must be handled reduces the' time and cost required to prepare it for
publication. Moreover, with a data base available from
which index entries may be selected, a computer search or
a magnetic tape index may precede a printed one by two or
three weeks due to the savings of printing and binding
time.
This must not be interpreted to mean tha,t published
indexes will be phased oU,t in favor of computer searches.
The value of indexes for manual use must be placed in
proper perspective. Many information users do not have'
computers and many inquiries do not require the power
(and expense) of computer searching. Although an over-all
improvement in literature access often results from computer searching, the computer's contribution to improved
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rate will decrease in the near future. In 1967 the
printed output' of the Chemical Abstracts Service
was more than 60,000 pages bearing some 570,000,000 printed characters. Chemical Abstracts,
the world's omnibus chemical and chemical engineering information service in the English language, carried abstracts from 258,000 papers and
government reports and some 52,000 patents. By
1970, at the current rate of growth, the number
of bibliographic items to be handled will grow to
360,000, and the volume of printed output will
expand to some 74,000 pages, not including new
services. It is expected that during the next 10
years, the number of items abstracted in Chemical
Abstracts will exceed 3.5 million.

pieces of information. Compounds discussed in ChemicalBiological Activities and Polymer Science and Technology
are included in the Chemical Compound Registry System
with cross-reference links established through the registry
number in the awareness service and the awareness service
reference in the Registry Files.
, computer searching

The computer's ability to read the store of material rapidly, comparing the contents of the store with the content of
an inquiry,and to select from the store those items which
satisfy the inquiry, greatly exceeds manual capabilities.
Although text searching does not always lend itself to exact
answers, it is well to remember that where the Row or store
of literature is large,comprehensive searching and scanning might not otherwise be practical. The impact of the
computer text search is, simply stated, to extend man's
ability to read great amounts of information; albeit, with
reduced "comprehension." As a result, computer text
searching is effective and useful, even when not exact. The
:DATAMATION

CAS text search systems match the inquirer's terms with
terms appearing in the data base. and list the bibliographic
references for those information units that contain the
specified terms. The search terms may be words, phr~ses,
parts of words (prefixes, suffixes, imbedded letter sequences), authors' names, journal identification, or, in fact,
any stored data .. The terms may be assigned numerical
weights to indicate their relative importance in the search.
By applying Boolean logic operators, the searcher can
construct correlative search questions requiring that several
parameters be present (or absent) in a specified combination. This AND logic makes a search more restrictive. A
question consisting of terms of A and B with AND logic
would retrieve only references to documents that contain
both terms. OR logic expands the basic search terms to
include synonyms and related terms. For example, a request for references to sulfur compounds found in petroleum could' be defined, in part: AND sulfur, OR sulphur, OR
sulfide, OR sulphide, OR thiophene; AND petroleum, OR
crude oil, OR gasoline, OR oil. A search of this type would
retrieve references to documents containing any of the
terms of the first group in combination with any terms in
the second group. NOT logic specifies that a given term
must not be present in the store being searched. The text
search strategy can be very specific or quite general, as the
user desires, and the search can cover the whole text of
abstracts, titles, index phrases, or inverted term files.
Another CAS search system in experimental operation
. permits the searching of chemical structural formulas for
structural subgraphs. This technique uses a comprehensive
set of screens (bits indicating structural descriptors) to
both provide rapid rejection of graphs and controlled degrees of question-to-file structural similarity. By including
Compound Registry Numbers as parameters on a text
search, it is possible to achieve correlated structural and
text searching. When the entire data base is fully integrated, this correlative capability will be obtained in one
run.

future capabilities
Although the current CAS search systems are serial tapeoriented processes, research in progress will result in online capability. Direct access storage and searching of
chemical literature presents a formidable. problem in the
size of the store. By 1971 over 3,000,000 compounds will
be in the store, abstracts will be accumulating at the rate of
almost 400,000 per year, and index entries will accumulate
at a rate of 3,000,000 per year. The files must be organized
to obtain the best balance of storage costs and access time
for a variety of access approaches and search strategies.
There are suitable techniques (for example, list structuring) for direct access handling of stores limited to thousands of items. However, when the store grows to millions,
these approaches become costly due to the excessive length
of chains. CAS is investigating alternative approaches such
as file partitioning and compact storage of efficient screens
for rapidly scanning large blocks of information. It is too
early to be able to determine the effectiveness of these
approaches.
The packaging phase is being generalized to provide a
wide range of customized services based .on processing
capabilities. This will make it possible to produce both
standard and customized services through the application
of standard processing subsystems, each controlled through
parameters that specify the information sources, components, subjects, and character set options desired.
Another future capability about which we can speculate
is the preparation of handbooks and compendia from the
computer-based archives. Through reprocessing of th~ accumulated· tape files, state-of-the-art compilatipns of ab-
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stracts and indexes can be prepared related to any topic
definable in terms of the data base subjects and content.
Through the combination of such periodic reviews with
age-limited direct access capability, a powerful new set of
tools will become available when data base achives accumulate to suitable size. Particularly attractive to the
chemical community is the prospect of obtaining handbooks
of molecular structures with corresponding references.

integration with other processors
As information processors convert to computer-based
operations, the potential for efficient information interchange increases. To exploit this, CAS and the parent
American Chemical Society are experimenting to develop
techniques for mechanized information interchange on a
large scale.
One form of interchange is the exchange of abstracts
between primary journals and secondary services. Common
standards have been adopted for the ACS primary journals
and Chemical Abstracts, permitting the use of ACS abstracts in CA with minimum additional editing. CAS/ ACS
cooperative experience with the Journal of Organic Chemistry, and the Industrial Engineering Chemistry Quarterly, has demonstrated that the approach is sound and a
third journal has been added, the Journal of Physical
Chemistry. The significance of this experiment is increased
by the ACS conversion to computer-based publishing. CAS
and ACS are developing a compatible set of character
representation standards, file formats, and field content
and identification standards that will permit direct interface via magnetic tapes produced as co-products with
puhlications.
Another form of cooperative interchange under way is
the linking of systems where there are common information
requirements. Information concerning chemical substances
is of concern in petroleum technology, medicine, atomic
energy, food technology, agriculture and, in fact, most
technological disciplines. A means· of interlinking the information files is provided through the CAS Chemical Compound Registry System. For example, compound structural
information of common interest to CAS, the National Library of Medicine, and the Food and Drug Administration
is being routinely processed in the CAS Registry System.
Structural information concerning compounds tested for
usefulpess in cancer research has been processed. in a
separate, confidential chemical structure data base under
contract to the National Cancer Institute. Close coordination has been maintained between the structural handling
systems of several foreign chemical companies, professional
societies, and the CAS systems. Through these cooperative
exchanges, the data bases of CAS and other processors
are becoming compatible and directly interchangeable.
Through the registry link among the various systems, it is
possible to approach the store of any compatible system
and to retrieve compound-oriented information from any of
the other systems.
Other experiments are under way aimed at illustrating
the feasibility of combining retrieval files in dissemination
centers. One of these experiments, conducted by the Nottingham Research unit of the Chemical Society (London),
is a selective dissemination service based upon Chemical
Titles, Chemical-Biological Activities, arid the National Library of Medicine's MEDLARS (MEDical Literature Analysis and Retrieval System) retrieval tapes. The advantage
of the dissemination center approach is twofold: (a) to
provide local service to organizations too small to operate
large scale computer-based search systems, and (b) to
combine the data bases from several discipl~nes into one
comprehensive data base that, in total, serves the interests
of participating institutions.
•
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COST AND

the way to go

ADVANTAGES
OF ON-LINE DP
by ROBERT R. BROWN
Many computing people believe on-line data
processing costs more than traditional batchmode data processing, and therefore is only
.
justified when a significant dollar value can be
assigned to improved user response time. The intent of this
paper is to dispel this belief by showing that when batch
and on-line processing are combined in a multiprogramming mode on a single computer the costs of on-line and
batch are comparable for many applications and for soine
applications on-line costs less.
With comparable costs, the attendant advantages of online processing make it much more desirable than normal
batch processing. Some of these advantages are:
1. Faster response time for both inquiry and update.
2. Simpler controls and audit procedures, due to fewer
people involved in the update process.
3. User scheduling of his cut-off for updating becomes
a negligible consideration in systems design and operation.
4. Revision of procedures becomes much easier since
input and output are decoupled from each other.

D
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5. Errors in files are less at any time becaus~ the correction procedure is fast and simple.
6. Return to the unit-record concept is now possible

Dr. Brown is direct'or of computing and data systems services at the Space Division of
North American Rockwell Corp.
He was previously a special
advisor to the government and
has also been affiliated with
Aerospace Corp., University of
Southern California, and IBM.
He has a PhD in mathematics
from UCLA, specializing in numerical analysis.
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since each record can be retrieved and changed on
an individual basis without batching considerations~
Some of these advantages will be' considered in more
detail later.
Costs of on-line processing' have become favorable with
the advent of third generation computers. Factors effecting
this advantage are:
'
1. Less expensive core storage.
2. Large capacity direct access storage devices (DASD)
with reduced storage costs. Examples are IBM 2314
disc, RCA RACE, etc.
3. Multiplexers, terminals and appropriate computer
hardware and interrupt logic to allow the physical
attachment of these terminals in sufficient" quantity
(say 100) to do the job.
4. Software for multiprogramming, handling the terminals, and allowing easy use of direct access storage.
In this paper, the term batch processing refers to conventional processing on a tape-oriented IBM 360/50 with
256K bytes of memory (or a comparable computer) in a
mono-pragramming mode. [Multiprogramming is feasible
with this amount of memory only for simple procedures
such as card-to-tape with the second initiator, or if the
multiple applications each require only a small amount of
memory. As an example, the multiprogramming with variable number of tasks (MVT) version of OS /360 requires
upwards of lOOK bytes for OS/360 itself, and the COBOL
compiler requires about 90K bytes, thus leaving less than
66K bytes for additional programs while doing compilation. Also, to use multiprogramming effectively, additional
DASD must be provided for at least the job input queue.
Since this additional DASD adds to the cost of the system, but
can only be exploited for applications with appropriate core
requirements, operation of a 256K computer\in mono- or
with limited multiprogramming (multiprogramming with a
fixed number of tasks) is the most logical choice from an
economic viepoint.]
environment and workload
On-line data processingl refers to the following kind of
computing environment:
1. The entire data base resides in direct access storage
and is available for both on-line and batch processing at the same time. Some historical data sets may
be kept on tape, but these are not used for normal
processing.
"
2. Updating of the data base is done on-line by the user
with custom designed message handling programs
from keyboard terminals or data collection units.
3. Simple inquiries (i.e., messages that require only a
few lines for input-output and are not of the search
type) are done on-line by custom designed message
, handling programs.
4. Complex inquiries (i.e., those that generate large
reports or require file search) are done daily in the
batch mode.
5. On-line transactions are received, queued with other
on-line transactions and processed to completion, all
with priority ahead of batch processing.
6. Both on-line and batch processing use standard software and common subroutines to interface with the
data bases. 2
7. Interface to input and output message queues is
similar to the data base interface. 2
8. The on-line system must be in operation during the
lin this context, an on-line system is not a time-sharing system nor does
it support on-line programming, heuristic programming, interaction with
processes, or cognitive processes.
2Both these characteristics minimize the need for additional training of
programmers.
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time the user needs it. In industrial plants this can
vary from five days a week, one shift, to seven days a
week, three shifts. During these periods the on-line
system should be active except for emergencies. In
order to get a high percentage of usable time during
these periods, a backup computer is desirable. This
required hardware redundancy is obtained by using
another computer which normally runs in batch
mode. Appropriate switching gear is needed so that
switching can be done in a matter of minutes, not
hours, when a hardware failure occurs.
9. On the same computer, many on-line applications
are implemented. One or more on-line transactions
and one or more batch jobs are being processed at
the same time. The exact number of each is determined by total core memory size, amount of memory
required for the batch applications, amount of memory required for on-line transaction programs, number and types of peripheral devices, etc.
10. If the on-line terminals are inactive for one or two
shifts, the disc storage used for on-line data bases
can be used for other purposes at that time (since
the types of DASD used are dismountable) .
The ultimate goal of data processing should be to keep
all data bases current during the day, and to proc~ss
reports reflecting this activity during the night so that they
are available the next morning.
Since the level of on-line activity will vary significantly
during a work day, the mix of on-line and batch is naturally complementary in this setting. When on-line activity is
high during the day, batch activity is slightly reduced;
however, during the night when on:'line activity is low,
batch throughput is at its maximum. This mode of activity
is natural for an industrial plant and, therefore, will ultimately make the scheduling simpler.
Since the computer is used in a non-dedicated mode
(that is, not dedicated solely to on-line processing), the
cost of on-line processing is only the cost of the special
assets acquired for that purpose (such as terminals, dedicated DASD, additional core memory, etc.), plus the prorated cost of the computer time used for on-line processing.
In a multiprogramming environment the normal method of
costing a job is to prorate common asset costs over all jobs
processed. (Details of how this should be done are beyond
the scope of this article.) Extra costs of the special assets
should be borne by the on-line applications.
The ideal application for this kind of on-line system is
one with a relatively high volume of on-line transactions of
pre-definable types. The number of transaction typesrequired per application is relatively small since only a
limited number "of kinds of updates and inquiries are
needed. This kind of design is well suited for the typical
industrial application of data processing; however, it may
not apply to low activity data bases or activities where the
set of transactions is large or undefinable, as in the general
library information retrieval problems.
Message response time is an important consideration in a
system such as this. A terminal user becomes unhappy if
forced to wait what he considers to be too long for the
system to digest his input. The response time for a message
in this on-line environment is the time required to process
the messages already in the queue plus the processing time
for the message in question. Response lime is, therefore, a
function of processor speed, status of the queue when the
message is entered, complexity of message processing programs, message priority, and number of active message
processing programs.
Since complex transactions are to be held for overnight
batch processing, all of the messages accepted on-line involve reasonably short processing times. The system offers
reduced response time by multiprogramming several mes41
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sage processing programs during periods of high transaction volume. 3 The other variables (processor speed, number of terminals and total message volume) must be controlled at system design time to yield acceptable response
time during conditions of peak message load with assumed
distributions by type.
The user should find this design entirely satisfactory.
Since simple inquiries are answered quickly, the need for
other than overnight services to complex inqu,iries is greatly
reduced.

on-line cost elements
To illustrate the economics of on-line data processing
systems, the following paragraphs enumerate the additional· costs involved .in on-line processing and indicate
typical costs for the example which is to follow.
An IBM System 360 on-line system requires the following
additional hardware:

1. Additional core for MVT and the appropriate tele2.
3.
4.
5.
6.
7.

processing software.
for system residence and data bases sharable
with the backup computer.
Multiplexer channel to control terminals (if not standard) .
Interface control units for terminals.
Terminals.
Communication lines.
Manual switching gear for the teleprocessing equipment.
DASD

On a 360/50, the multiplexer is sta!ldard, resulting in no
additional cost. The net cost of the· interface control (IBM
2703), terminals (IBM' 2740), communication lines, ·and
manual switching gear is $60-$100 per week per terminal,
depending on quantities. Take, as a typical number, $70
per terminal per week. For DASD using disc, the cost of
putting either of the programming systems on disc is comparable.
. The cost of storing 1,000 bytes of a 2314 is between $.03
and $.04 per month, depending on loading. Take $.03 per
1,000 bytes per month as average.
Another 256K storage for a Model 50 is approximately
$6,400 per month; however, not all of this is needed for
MVT and the on-line software. The remainder should make
the batch processing more efficient. But let us assume
$1,000 a week or $4,000 per month additional cost for the
core memory needed for on-line processing. This amount.is
dependent on the number of lines used for applications,
number of terminals used for all applications, etc., and is,
therefore, difficult to estimate for a general example.
The incremental amount of core required for additional
applications and terminals is small compared to the amount
required for one application. This is due to the large
amount of core required for the general purpose software
as compared to the smaller amounts needed for the additional tables required to define the lines, transactions, etc.,
for added applications. As a result, proration of the core
cost is very dependent on the total number of applications
on the computer. One easy way to prorate core cost for a
particular on-line application is to divide the number of
transactions per week for -that application by the total of
transactions for the week of all applications.
Take as an example a data processing job which has
3 11 ICS-An information Control System/' R. R. Brown and P. Nordyke,

North American Rockwell Corporation, 1967.
(Presented to:· FID/IFIPS 1967 Conference on Mechanized Information
Storage, Retrieval, and Dissemination, at Rome, Italy, June 1967.)
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50,000 records in its data base, each 1,000 bytes long. ·The
change rate on this data base is determined to be 5,000
records a week with an average change requiring two cards
of data as input in the batch environment. Various reports
are printed for this application, but in the batch environment the complete contents of it are printed weekly. Later
on, assumptions concerning the total transactions for all
applications will be made.
In batch processing, keypunching and verifying required
for updating costs $.10 a card or $1,000 a week in our
example.
'
For on-line processing, the question of how many transactions on the average can be processed on a terminal per
day must be considered. During an 8-hour day, 100 transactions/terminal is a light load, while 300 is fairly heavy.
With 5,000 updates a week, 10 terminals lightly loaded
will do the job, with sufficient time remaining for inquiries.
The requirement for inquiries is difficult to estimate, but let
us assume 5,000 inquiries per week in addition to the
updates.
By doing a careful job of system design, the people using
the terminals can be the same people who were once doing
other jobs in a batch processing environment. For example,
under batch, some were transcribing data onto keypunch
sheets, some were balancing batch.es and getting control
totals, others were transmitting, carrying, signing receipts,
keeping logs, etc. Therefore, little if any additional labor is
needed to input dat~ from the on-line consoles.
Controls of the updates in a batch system are conceptually easy, but because of the large number of persons and
steps in the process many controls and control reports are
required. (One complex application known to the author
has 26 control reports.)
In an on-line system, the user gets an immediate hard
copy plus an update transaction report daily. Discrepancies
can be immediately corrected. Auditing is conceptually
harder, but with careful design is not costly. To make sure
that excessive errors are not made at the on-line consoles,
careful selection, training, and control of personnel using
the consoles is required.
The computer costs involved in the on-line update are
similar to the computer costs in the batch process. Although updating is a complex process, the basic editing,
locating the master record, changing· the master record,
replacing the master record, changing the control totals,
etc., are about the same for batch and on-line systems, in
terms of cpu time required.
The net result is a more accurate, timely file for the online system, with costs generally less than or equal to the
batch process including the input phase, which in our
example is $700 a week for ten terminals versus $1,000 per
week for keypunching.

direct-access storage
Let's now look at DASD costs. The cost of storing a page
of infOlmation with 40 100-character lines (4,000 characters) is $.12 a month. The cost of printing tapes is about
$2.50 per thousand lines, or about $.10 per page.
The cost of the DASD device can be oHset by the elimination of the printing of one report showing the entire data
base during the month. The elimination of report printing is
feasible with an on-line system since inquiries can be made
at any time to answer the questions that were previously
answered by referring to the printed report and to the
changes made since the last printing. The on-line system
gives better, shorter response time and more accurate responses to inquiries than any system using periodic printouts. If the printing of this data base report can be reduced
from weekly to bi-weekly, the cost of DASD represents a
significant savings compared to print costs.
In our example, the pro rata cost of DASD is 50,000
DATAMATIDN

records x 1,000 bytes/record x $.03/1,000 bytes = $1,500
a month. Printing the data base weekly costs:
50,000 records x 1,000 bytes/record x 1line/100 bytes
x $2.50/1,000 lines = $1,250 per week.
Printing the data base bi-weekly instead of weekly would
obviously justify the cost of the DASD.
The cost of the additional core required for the on-line
system depends on the number of on-line applications over
which on~ can prorate this cost. A 360/50 should be
capable of handling 100,000 simple on:-line transactions a
week and still have over 50% of its' cpu cycles available for
batchprdcessing. This is an estimate based upon on-line
processing time data collected on a limited set of applications on both IBM 1460 and 360/50. On a 360/50, data
indicate that simple transactions require under 100 milliseconds (ms ) of processing time. I/O times on a 2314
average between 200 and 300 ms per file access.
Since additional seeks are required to the index tables in
order to locate data in an indexed sequential file, a typical
transaction requires two or three accesses to DASD. The cpu
is free for other processing during most of the disc seek
time.
From this limited set of data we see that a 360/50
running 20 hours a day can process:
one transaction/ sec. x 3,600 sec./hour x 20 hours/day
x 5 days/week
360,000 trans./week (for one messagehandling program).
This, of course, is a maximum; a more reasonable number
is 100,000 transactions a week. The amount of cpu time
used is less than 100 ms/transaction; thus 100,000 transactions/week = 10,000 secs./week cpu time used. In orie
week of five 20-hour days, there are 5 days x 20 hours/day
x 3,600 secs./hour = 360,000 secs. Thus, cpu time required
for message processing is only 3% of the total available
time. Other cpu time is needed for batch processing, file
reorganization, restarting, etc. An estimate of 50% cpu time
for on-line processing seems extremely generous.
Our sample application would t4en be charged 10,000
transactions/100,000 total transactions, or Ylo of $1,000
a week or $100 a week for the prorated cost of the additional core storage, assuming a loaded system. This is about
$.01 per transaction, or al?out $10 in addition to $70
terminal cost. In our example, this additional $100 per
week still means that the termInal plus core allocation costs
of $800 are less than keypunching costs of $1,000 per
week.
Keeping the cost· of core storage per application low is
contingent upon effective loading of the system. The economics of computers demand heavy loading in order to
keep the prorated cost for each job low. Overloading of online systems will ultimately lead to long queues and poor
terminal response time. Insufficient data is available at this
time to estimate optimum loadings for any given set of
applications.
Careful system design is needed in order that the on-line
system does not try to function as both a batch and on-line
system and as a result incur the costs of hoth. Experience
with early on-line systems often led to the misconception
that these systems were necessarily more costly, but this was
due to bad systems design and .lack of, adequate hardware
and software.
In the early 1950's, many data processing designs were
duplications of earn systems, generally very inefficient and
very expensive. Some people still cling to the idea that you
cannot beat a good eam system. This kind of thinking can
also produce inefficient, high-cost on-line systems.
The' development costs of a system have two parts,
design and programming. Design costs are difficult to estimate and depend heavily on the experience of the designer. Design of on-line systems is demanding; but what
good design isn't? Establishing a design team which under-
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stands a new technology is not easy, but the flexibility
possible with on-line systems can soon overcome their lack
of experience. The cost of design will in my opinion become less, but not before many expensive designs occur.
Programming costs are very similar for on-line and batch
systems. This follows primarily from points 6 and 7 in our
des.cription of the on-line environment. North American
Rockwell is writing its on-line transaction handling routines
in COBOL with the exception of two standard subroutines
which make concatenation and substringing easier.

other advantages of on-line processing
As was mentioned earlier, a major advantage of on-line
processing is the 'separation of the updating and reporting
process. Combined with careful system design, this makes
it possible for changes to be made in either the input
process, the output process, or the structure of the data
base without affecting any of the other parts of the system.
This advantage can also be achieved with a dedicated nonon-line disc storage system. To achieve this advantage, and
at the same time standardize the programmer's approach to
file organization and manipulation, North American Rockwell Corporation uses a system of standard disc routines
called DL/I.4 While the cost of developing DL/I is known,
it is difficult to assess the savings it will produce. However,
it is felt that the functional independence achieved may
ultimately be the most important feature of this on-line
system. One of the largest complaints about current
data processing systems is not cost of operations but the
hir'ge amount of elapsed time required to make changes in
an implemented system. DL/I reduces such complaints.
Another economic advantage of an on-line system results
from the fact that it is not subject to the large number of
data errors in reports issued from batch systems, caused by
the cyclic environment of batch processing. Many data
changes take place while a batch is being collected. As a
result, at processing time, some data are incorrect or already out of date. More important, in a rapidly changing
data base correcting errors in a batch mode is very difficult
and time consuming. With a large system having a twoweek processing cycle, errors in the incoming data that are
not caught prior to data base update remain in the file for
four to six weeks at least. The amount of manpower used in
trying to resolve these errors can be costly. Their existence
is extremely frustrating to management. On the other hand,
on-line systems are kept up to date perpetually, provide
ease of error correction, and avoid lengthy cyclic re-processing. It is difficult to attach an economic value to file
accuracy, but it may be a more significant f~ctor than the
direct costs already studied.
Though it is impossible to prove conclusively that on-line
processing' costs are less than .batch processing costs,
Brown's Conjecture states:

«In all data processing systems with high file activity,
on-line processing costs are no more than conventional
batch. With good systems design, on-line costs can be
less for most cases. In all cases with nearly equal costs,
the added effectiveness makes on-line systems vastly
superior."
For those who believe my conjecture, your organization
should begin to plan your company's immediate entrance
into on-line processing with your own equipment or
through a data processing service bureau. For those in the
service bureau business, establishment of a good capability
to service this area is a key to future success.
•
4DL/I Manual-Space Division; North American Rockwell Corporation.

43

Nat all airborne memories fit here
This little 51/2 lb. "black box", measuring only 7" x 31//' X 51/2",
remembers over 4,000 different 24-bit words with complete integral
address and sense microelectronics ... and withstands some pretty
nasty environments.
'
It remains operational in temperatures from -55° to +100°C
- takes shocks up to 25 g's - and flies to 70,000 feet without
special cooling (MIL E-5400, Class II qualified).
Plugged to a Central Processor, it provides accurate digital
data storage for navigation, fire control, guidance, and those
critical things important to designers.
Whether your application is airborne, vehicular or shipboard, you
should get all the facts on this capable, compact memory by contacting: Sanders Associates, Inc., Memory Products Dept., Nashua,
New Hampshire 03060. Phone: (603) 883-3321. Ext. 6017.

Creating
New Directions
In Electronics

A few more facts about the
Sanders MAM-200 Series:
Cycle Time - 2.0 J.L sec,;
Clock Rate - 500
kHz maximum; Access Time - 0.8 ±
,0.1 J.L sec.; Access
Modes Random
monolithic selection, parallel read-write. The MAM200 incorporates both
NORa and ORO in its design. Our brochure SA-196
has the complete story.
Just tell us where .. , and
we'll send a copy.

Sanders DS-4100 Magnetic Tape Recorder. It's cartridge
loaded, lightweight and compact. For more information,
write for bulletin SA-202.

P!!Il~3~~J SANDERS
iiiIiI ,~::-:~,~~~ ASSOCIATES, INC.
T,M,. SANDERS ASSOCIATES. INC.

MEMORY
CIRCLE 21 ON READER CARD

PRODUCTS

DEPA'RTMEN~

THE
CENTURY SERIES

·. . - .
l

ncr's new offering

"'j'
,. The long-anticipated introduction of. NCR's

new computer line. took place with a series of
worldwide meetings and demonstrations on
March 5.
Th~" launching covered a family of new systems, christened the Century Series. Two members of the
family were demonstrated and announced as available for
September delivery. The Century-IOO is a low-cost configuration. With a rental under $2350 per month, this is
said to be the lowest cost system yet introduced with disc
file and full operating system capabilities. On long-term
leases, the price will be under $2,000. The basic configuration is 16K core, disc drive, card or tape reader, and 450 lpm
printer. The Century-200 is a medium-range system.
Also announced was a large-scale, multi-processing system, the Century-400, but details are not yet available and
delivery is at least a couple of years away.
The family features upward compatibility of programs:
any program written for the smallest configuration avail-

Each installation will get a disc file with one pack
designated ils the "system disc." The basic disc drive,
newly introduced with the Century Series line, houses two
removable packs, each with approximately 4.2 million
bytes of capacity. One of these packs, subject to change,
will be designated as the system disc. Up to 13% of the
storage area on this pack will be dedicated for peripheral
storage of software, diagnostics, peripheral identification
tables and a continuous log of software utilization and
system malfunctions.
At startup, resident executive routines are read from. the
system disc into main memory. Separate executive roitfines
on the same disc are provided for monitor and I/O operations. Thus the disc represents a vehicle for software updating. As new software routines are written, they will be
distributed on discs to NCR branch offices. The new
routines will then be copied onto the system disc at customer installations.
All Century Series systems use a single monolithic circuit

able can run, without modification or revision, on any other
system within the family.
The company also noted that COBOL and FORTRAN are
both available on all systems-including the basic, 16K
model. The Century-IOO is said to be' the smallest system
capable of using COBOL. This is achieved through use of a
subset, supplemented with disc file references for extended
commands. The Century-IOO also' offers a FORTRAN II.
FORTRAN IV is available on larger models.
All Century systems offer NEAT/3, a proprietary programming language, as a major part of the software. This
package is said to handle such functions as collating, merging, and file updating without requiring coding.
All Century Series systems use a basic 16K thin-film rod
memory module, similar to that of the 315. Memory cycle
time is 800 mlnoseconds.

throughout the logic, arithmetic and several functional
areas. This single circuit is combined on a total of only 16
wiring boards for memory and logic operations.
The Century-IOO accesses one byte at a time; the 200,
two; and the 400, four. Even the lowest cost system includes up to 63 index registers. Printers, disc drives, card
and tape readers share memory, power supply, and logic
elements with the central processor.
The removable-pack disc files include l2-head
read/write assemblies which cover the 192-track cobaltplated discs with 16 discreet moves of a maximum of .2".
Movement time for the heads averages 40 milliseconds,
with a maximum of 70 and a minimum of O.
As peripherals to the new systems, NCR also introduced
a new line of CRAM (Card Random Access Memory) files.
Access time has been reduced to an average of 125 milli-
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seconds while capacity has been expanded substantially to
125 million . characters per file. Eight CRAM files may be
linked with a single controller.
Interfacing of peripherals is through common trunks.
The Century Series processors and software recognize all

peripherals as equal and interchangeable. This is because
all code conversion and formatting is done within the
peripherals themselves.
Character formatting for all peripheral transmission and
communiCations operations is in USASI codes.
The NCR accounting machine and data processing sales
force has been given further training to support this new
. line, including systems indoctrination, application development and programming techniques. Some 2,000 marketing
organization personnel have been trained for selling and
supportIng computer systems.
Two separate simulation/emulation packages are available for the Century-200. For NCR 315 systems, simulation is established through a combination of processor features and a cabinet with special circuitry. These features
are supported by hardware' emulation. Compute speed
under simulation/emulation is at a ratio of 2.5: 1 as compared with conventional 315 systems.
Simulation for IBM 1401, 1440 and 1460 systems is
achieved through the addition of several circuit cards to
the processor and the use of an emulator program. Compute speed is at a 1: 1 ratio with the 1401. For the 1440
and 1460, compute speeds are proportionate.
With third generation systems, compatibility will be
achieved through USASI standard COBOL and FORTRAN.
•
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CENTURY SERIES SPECIFICATIONS
PROCESSOR

Centurv-100

Centur.;,:200

Cycle time
Memory size

800 nsec
16K and 32K

800 nsec
32K,64K,
128K,256K,
384K,512K

I/O common trunks
(8 positions per trunk)
DISC FILES

2

8

(REMOVABLE-PACK)
Total capacity
Capacity per pack
Number of tracks per disc
Disc size
Disc coating
Head structure
Access time, ma~imum
Access time, average
Access time, minimum
CRAM FILES
Capacity per file
Average access time
Re-access time
Transfer rate
LINE PRINTERS
(REVOLVING DRUM)
With Century-100

With Century-200
Characters

lister attachment

8,388,600 bytes
4,194,300 bytes
192
7" i.d., 14;3" o.d.
Nickel-cobalt plated
12 "flying" read/write heads per assembly
70 msec
48 msec
20 msec
125 million bytes
125 msec
23·msec
64K cps

Slow speed: 450 Ipm maximum
High speed: 450 lines alphanumeric
900 lines numeric
Alphanumeric speeds to 1,500 Ipm;
numeric to 3,000
132 per line on Century-100
132 or 160 per line on Century-200
64 characters in full set; 52 when
double set of numbers is used
Prints six 22-colurtm tapes at 2,000 Ipm

OTHER PERIPHERALS
Full lines of magnetic tape handlers, card readers and punches, punched tape readers and punches, MfCR sorters, optical journal tape
readers, communications interfaces and terminals are available.
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Telemux IV System
1 Voice Grade Line
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TIMED-SHARED COMPUTER USERS

save Ihe cosl 01 mUltiPle communications
lines 10 Jour central computera remote TELEM UX IV concentrates data
from many different types of low speed
input terminals over one voice-grade line
for exampie, as many as 26 individual ASR.33 teleprinters
as Input devices can be concentrated over a single 2400 baud line
For details,
contact Louis E. Swinand
Sales Manager (609) 424-2400
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IBM introduces the
new System/360

••
It's big. Big enough to take on scientific or commercial
jobs for companies that need more powerful
computing. It has an expanded main storage capacity
four times greater than the next largest model of
System/360. And it's fast.
This combination of size and speed means that in
scientific areas you can solve more complex problems

faster ... problems like differential equations, linear
programs, matrix inversions or simulations.
In commercial areas you can use Model 85 for the·
complete range of business applications, from
determining optimum use of resources to general
accounting. But now you can do them
faster than before. Probably the most important feature

••

••••
••

Modei 85.

o
is compatibility- the ability to grow into this model from
a smaller model, without reprogramming.
Model 85 is backed with tested programming support
including FORTRAN, COBOL and PL/I. It's backed
with a library of application programs for both
science and industry. And it's backed with the
IBM Operating System/360, a comprehensive set of

language translators and service programs.
In 1964, IBM announced System/360 as an open-ended
system capable of satisfying a wide range of
computing needs. Model 85 is part of this concept.
Model 85 is not for everyone. But if
you have large-scale and expanding computing needs,
think Model 85.

I
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Reading both
7and 9 track
digital tapes?
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A single, tape unit that reads both of the industry-standard digital tape recording formats-with format selection at the flip of a switch. You no longer need
two tape units for those installations processing computer-written tapes; include a Hewlett-Packard READ/READ Tape Unit that will read both.
Think of the savings this offers in the design and production of your digital
system-and the flexibility you'll be able to offer the user.
Your choice of tape units for READ/READ operation may be either the
3030 Series with tape speeds to 75 ips, or the 2020 Series offering the optimum
in economy of tape speeds below 45 ips.
Other tape units in the 2020 and 3030 Series class offer single-format capabilities for both writing and reading.
Whatever your application, the flexibility of Hewleh-Packard's 2020 or 3030
Series Digital Magnetic Tape Units can provide a tape unit with the optimum
configuration to interface to your digital system.
For more details, call your local HP field engineer or write Hewlett-Packard,
690 Middlefield Road; Mountain View, California 94040.

HEWLETT
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MAGNETIC
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3030 SERIES

THE
DEMISE OF
THE KEYPUNCH

new, inexpensive
input devices

by MALCOLM K. LEE
Recently, a group of data processing management people from another department store visited the May Company of California headquarters in Los Angeles to compare notes about the
newly-computerized charge account billing operations. The
visitors were with a slightly smaller department store. They,
too, were in the process of converting from a manual billing
machine to a computerized accounts receivable system. It
developed quickly that the real focal point of their interest
was the cost of getting data into the computer. A little discussion showed why: In comparing notes, it developed that
their expense for keypunches alone was equal to 50% of all
the equipment rental in olir two-computer installation.

cost sensitivity increasing
For our part; this encounter helped to crystallize some of
our own thinking about input specifically, and about overall data processing costs in general. We are convinced that
the data processing industry is experiencing two major,
significant trends concurrently:
1. Increased capabilities are being introduced, largely
through new generation hardware.
2. At the same time, management people are becoming
increasingly sophisticated in the art (it is not yet a science) of evaluating data processing costs.
The area of expenses for data processing operations will,
we are convinced, become increasingly sensitive in the immediate future-starting from right now and continuing
for three to five years. This is partly because data processing users in general have been through, or are still experiencing, a financial blood bath through system conversions
which are making a sham out of cost predictions and
savings forecasts.
Increasing manag~ment sophistication bears on another
facet of the same situation: There was a time when management was willing to accept internally-generated cost
comparisons. That is, if
new data processing system
could improve on a company's previous costs-if expenses
were lower for bills issued by a computer than when the
work was done manually-managers tended to feel they
were ahead of the game. However, as applications have
been standardized throughout whole industries, this has
changed. Today, you have data processing costs at least as
good as those of your competitor.
Our further experience leads us to believe that wherever
cost consciousness becomes a factor, a serious review of
input techniques will become mandatory. This, too, reRects
the general industry situation. With present-generation
hardware-supported by manufacturer-supplied applica-

a
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tion packages-computer processing itself is not likely to
be the critical point of system efficiency for a business
application. By comparison, however, our findings indicate
that the chief input technique now being used, keypunching, has grown obsolete-that the day of the keypunch is
finally drawing to a close.
At our data processing operations in both Los Angeles
and Denver, keypunching either has been eliminated or is
in the process of being phased out. In a· variety of input
applications, the transitions have delivered savings ranging
hom 30% upward. Depending on the specific application
at hand, two separate, modern mechanical input techniques have been used to replace keypunching.
1. For alphanumeric data, we are using NCR 731 keyoperated magnetic tape recorders.1 Applications include
master file conversions, file updating, program entry and
program editing.
2. For entry of numeric transaction data, we are utilizing optical font sales registers and adding machines. These
registers and adding machines make their entries on
printed tapes in a series of stylized numbers and operating
codes known as National Optical Font (NOF). Data en-

Mr. Lee heads his own company, Malcolm K. Lee & Associa;es, Minneapolis, which specializes in the design, development and installation of retail edp systems. His former
position as manager of corporate data processing for the
May Dept. Store Co. is the basis
for the experiences related in
this article.
1This machine, which closely resembles a keypunch, encodes data
directly on magnetic tape for direct input through 200 bpi tape handlers.
The 735, marketed nationally by NCR, is manufactured by the Mohawk
Data Sciences Corp.
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coded in this way can be read directly into data processing
systems through optical journal tape reader peripherals.
The adding machines are used primarily for accounts receivable numeric input from charge sales tickets. These
units have built-in check digit verifiers for account number
validation. The sales registers produce optical font journal
tapes of all transactions. They are computer-processed as
part of a highly automatic sales audit routine. In addition,
we are well along, in Los Angeles, toward converting
initial applications under which the sales registers will give
input for detailed retail inventory control and buying operations.
'
Savings realized froin these two new input techniques
accrue, in turn, from two primary sources:
1. People
. 2. Equipriient costs

beats labor shortage
In some instances, the chief advantage of the new input
devices has been that, they have enabled us to sidestep
acute shortages of trained keypunch operators. With the
735, side-by-side tests have shown that output delivered by
clerk-typists is comparable, both in productivity and accuracy, with that of trained keypunch operators.
In the case of the optical font adding machines, we have
been able to use personnel with no previous applicable
experience at all. They have been able to reach acceptable
standards of productivity and accuracy within hours. In
the case of adding machine input, over-all labor costs are
down more than 25%.
Equipment costs, in the case of the 735 magnetic tape
units, relate to flexibility and productivity. These machines,
for example, can be switched for use in either input or
verification mode with the simple flicking of a switch. One
machine serves both purposes, providing greater flexibility.
One of these magnetic tape units rents for about the same
as a conventional keypunch and verifier. But, according to
experience in converting a master file of some 165,000
accounts in Denver, the 735 input is easily one..:third more
productive than keypunching.
Significantly, the reasons for these improvements center
chiefly around the elimination of features and capabilities
generally regarded as advantages for keypunching. In the
case of direct magnetic tape input, it is important to bear
in mind that new concepts are at work. New standards of
thinking must be. accepted and adhered to by systems
management people.
Specifically, the individual readable card is generally
thought of as a major advantage in keypunching. In practice, however, our definitive tests have shown that operators spend altogether too much time handling cards. It is
far better to backspace a "blind" magnetic tape and reenter data than to take the time and trouble to examine
cards column-by-column or patch the error hole.
When mistakes are made, they can be corrected on the
magnetic tape unit through simple backspace and re-entry
procedures. With a keypunch, the operator must throw
away a card. All the work which went into creating it up to
the point where the error is made is non-productive effort.
Further equipment savings can be realized in the computer room itself through the elimination of a card reading
peripheral. In business data processing installations, card
reading and punching capabilities can cost as much as 1520% of total computer rental. When input is handled on
the 735 units, these functions can now be processed, at
magnetic tape speeds, on magnetic tape units.
With optical font adding machines, equipment savings
are even more dramatic. This is illustrated by experience in
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the Los Angeles .operation. Accounts receivable input is
now handled on NCR TR-431 adding machines equipped
with 411 check digit verifiers. These units were purchased
outright at costs directly comparable with 20 months of
rental on keypunch machines with check digit verificatIon
capabilities. Since input speeds of the adding machines,
and keypunches are about the same, our net effect is that
we bring our input equipment costs to zero in 20 months.
Based on the size of the Los Angeles operation, this one
saving alone comes to close to $4,000 per month.
Savings just as substantial have ·been realized in the
labor costs associated with accounts receivable input. Getting specific again, consider the average charge ticket document. It requires two lines· of numeric data entries-a
total of 17 digits. Per-ticket labor cost in Los Angeles today
is a maximum of $.0039. In this particular labor market,
keypunch entry costs would be at least 40% higher.
Cumulatively, then, 'accounts receivable input in Los
Angeles is running less th~n half of what it would have
been had we elected to keypunch the data.
As indicated, the new input techniques db require acceptance of different operating philosophies by data processing and systems management. These differences can be
illustrated by looking briefly at the techniques used in the
master file conversion in Denver and in accounts receivable
input in Los Angeles.

master file conversion
In Denver, the accounts receivable master file was converted from manual posting on bookkeeping machines to
an NCR 315-100 computer ·system. Concurrently, this store
also converted a number of other applications including
payroll and sales audit, from another computer system to
the 315. This meant that up to eight keypunch machines
were still available for master file conversion and' other
input applications. The 315 also had, on a temporary basis,
a card reader.
This environment made for an ideal, head-to-head test
between magnetic tape encoded and keypunch input.
Source media were cards imprinted from the address
plates. As indicated, the total conversion involved over
165,000 account master files.
.
The great bulk of the conversion work was handled on
two 735 units. On one of these machines, the work was
done by clerk-typists with no previous data processing
experience. On the other, veteran keypunch operators were
assigned. The typists actually picked up the 735 operatIon
a little faster than keypunch operators. Within a few days,
however, both were averaging a minimum of 12,000 keystrokes per hour.
By comparison, a small amount of master file conversion
input was processed on keypunch machines. Productivity,
over-all, averaged 9,000 keystrokes per hour on the keypunches. Even where keypunches were used, our '. Denver
people preferred the 735 for verification. Demonstrating
the flexibility of the new input method, the original, unverified cards were run through the computer to capture their
data on magnetic tape in 735 format. Verification was then
handled on the 735 units.
Though outwardly a small point, it is worth noting that
part of the preference which has emerged for the magnetic
tape input devices on the part of the operators lies in the
more pleasant surroundings which are generated. Specifically, the 735 machines are virtually noiseless. Veteran
keypunch operators, in particular, find it immediately refreshing to get away from the constant din generated by
conventional card punch machines. .
File maintenance or program changes entered through a
735, incidentally, are generally set up for match-merge
tape updating by the computer. The operator enters the file
number, field number and new data. Updating is handled
DATPlMATIClN
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There's only one best way
to store and handle
disks ...

. .. and you're looking at it .... Wright
Line offers 4 cabinets with full suspension
drawers. The advantages are numerous ...
protection against dust . . . no danger of
knocking one disk off a shelf while reaching for another ... and much easier handling of the disks. The model shown is the
twelve disk cabinet and it is just part of
the complete family of cabinets and trucks
to handle the 1316, 2315 and 2316 disks.·
We'll be happy to send you our new brochure giving complete details.
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Full suspension drawer cabinets and
library units for maximum safety and
protection for both 4" and 6" disks.
Counter height cabinets have plastic
laminate tops.

The most beautiful and most versatile
card files available today. Line includes
counter top model with plastic laminate
surface, truck and transfer files.

Provide complete work stations by adding work surface and drawer space at
the key punch machines. Attractively
styled units for use with all key punches.

For More Information. Circle Reader Service Card No. 102

For More Information. Circle Reader Service Card No. 103

For More Information. Circle Reader Service Card No. 104
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Custom designed accessories for third
generation computers. Line includes
Data Stations and Control Centers with
efficiency tops plus card handling and
storage equipment.

Models for punching only or for punching and simultaneously printing. Printing punch has tab stops. Plastic card
punch for Hollerith and other coding
in plastic badges and cards.

For More Information. Circle Reader Service Card No. 101

For More Information. Circle Reader Service Card No. 105

For More Information. Circle Reader Service Card No. 106

MATC-aATROru

DATA STATBONS
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Much more than just a calculator, Mathatron has the capability to solve complex problems that are written directly
with the keys. Mathatron can also be
programmed and can make logical
decisions.

Specifically designed for data process
ing applications, Data Stations combine
the best features of a desk and a tub
file with custom storage for cards and
supplies.

Custom trucks for transporting cards,
tape, disk packs and all other data
processing supplies. Trucks combine
straight tracking with easy turning and
ramping.

For More Information. Circle Reader Service Card No. 107

For More Information. Circle Reader Service Card No. 108

For More Information. Circle Reader Service Card No. 109
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The safest, easiest handling, most economical method of storing tape. Complete line of Tape-Seal cabinets, trucks
and accessories is beautifully styled to
compliment computer equipment.

M

. . . and other products:
o TUB FILES • GUIDES • CONTROL PANELS • PANEL STORAGE •
BINDERS • DATA-CELL STORAGE • SORTING RACKS • Wright Line
serves the data processing field exclusively with full-time Wright Line field
specialists in all areas of the United States, Canada and throughout the world.

160 GOLD STAR BOULEVARD, WORCESTER, MASSACHUSETTS 01606
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KEYPUNCH .. .
by the computer itself, which produces a printout of
changes and! or new file records for visual auditing a'nd
verifica tion.
accounts receivable input
,
The accounts receivable operation in Los Angeles is of
major magnitude. This May Co. division maintains almost
~ million charge accounts. ,Transactions peak to over
100,000 daily.
Transaction'input is routed through the sales audit department which handles its balancing partly with the help
of the computer. As indicated, 40% of control registers in
the Los Angeles area stores now produce optical journal
tapes. Individual registers are computer balanced,. with
printed journals sent daily to the sales audit department.
For accounts receivable input, charge sale tickets are
batched in groups of not more than 300. On each batch,
sales auditors place a header document which includes an
item count and charge balance.
Th~se batches are distributed as working units to the
operators of the new adding machines. At the beginning of
each batch, the balance and other control data is entered
by the operator. Then, for each charge ticket, the operator
enters the account number first. This is authenticated with
a light signal from the check digit verifier. Then, for actual
transactions, the operator enters, in a single line, the department code and amount of purchase. At the completion
of the batch, the adding machine total is pulled. In the
great majority of cases, these zero balance against the
input.
Before the input is released to the computer, all batches
of documents are checked at an audit desk. Balance errors
of less than $1.00 per batch can be written off on the spot,
though the out of balance conditions are noted and accounted for. Errors of more than $1.00 are traced by
comparing the .printed adding machine tapes with the
documents. Entry errors, when they are found, can be
corrected simply by re-entering the transactions on an
adding machine tape and attaching the corrections to the
end of the original tape. The errors can either be crossed
off to render them unreadable or they can be picked up
and adjusted by the computer. If errors are spotted in the
sales audit transmittal, it requires two signatures, one from
the sales audit department, the other from the input section, to authorize the adjustment.
This degree of audit control over input items is, we
believe, beyond the capacity of verification through any
keypunch techniques short of full keystroke verification,
which is out of the question, because of the expense, for a
job of this magnitude. To illustrate: during the first three
months of optical adding machine input, including both
account conversions and new data entries, more than 300,000 transactions, worth some $6.5 million, were processed.
In this entire volume, a total of $0.54 was out of balance.
Wh~n this performance was brought to light, input department auditor, Arthur Spence, assured us that he knew
where the out-of-balance condition existed and that he
could correct it if we wished. However, Sam Shaffer, our
controller, accepted the difference-provided it would not
happen again!
A feature worth noting in connection with both magnetic tape and optical journal tape input is that these methods
eliminate the transmission of loose source documents to the
computer room. With optical input, it is possible to get a
caliber of input backup which has previously been unavailable. All entries are made on two-part, NCR carbonless
paper tapes. After transactions for a batch of charge tickets
have been captured~ the duplicate tape is folded and kept
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with the batch. Should the original tape become lost or
mutilated, the duplicate tape can be used for direct computer entry-eliminating the possible requirement for "repunching" this data.
The cost of optical input is minimized by the technique
used in our Los Angeles computer room. We actually have
two separate systems installed there. Input, output and
general housekeeping are handled on an NCR 315-100,
while actual volume computation is handled on a tapeoriented NCR 315 RMC. Except for switch able tape
drives, the two systems operate independently of each
other.
The 315-100 is set up for multi-programming operation.
On an interleaving basis, this system operates two NCR
420-2 optical journal readers at close to their full speed and
also two 900-line-per-minute printers. This means that the
II a system can be converting optical input data to magnetic tape for processing on the RMC concurrently with
the reading of RMC-created tapes for the writing of customer charge statements and management merchandising
reports.
Under the conditions described here, it is clear that the
keypunch has become obsolete as a device for handling the
volume of data being processed. The savings of $16,000 to
$18,000 per year in card costs alone are significant. But
over-all improvements are far greater-into the range of sixfigure doliar amounts annually.
Based on this experience, it would seem worthwhile for
managers of data processing installations handling large
volumes of keypunching to re-examine their input costs.
The time has come when more efficient and economical
methods are available to effect the savings for which cost•
conscious management is continually pressing.

"Our only trouble at present is a shortage of
really efficient computer programmers./I
©DATAMATION
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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.
Outstanding tape durability can
be gained at the expense of
increased head wear; remarkable
coating adhesion could mask
inherent internal weakness (and
result in premature breakdown); .
"high-powered" magnetic properties
may cause the tape to be electrically
incompatible with your computer
system.
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
wi II not deteriorate with storage or
hard use.
What do we mean by balance?
Read on.

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

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 l"Deet. Use of a marginal
tape in such circumstances often
results in a gradual deterioration of
quality. Dropouts increase; costly
computer time is lost.
tape"
Audev K-68 takes these new,
Take one of those tough tapes and stringent conditions into
consideration. Its magnetic
torture it. No amount of pulling,
scratching or stripping off with
properties, coatingthickness and
pressu"re-sensitive tape will cause
surface smoothness are balanced
the surface to flake or shed oxide.
for total compatibility with all
" But this, too, may be an
computer systems and for equal
performance at densities from 556
imbalance. What you may not see is
bpi to 3200 fci and beyond.
a stiffness and brittleness which
How? A balanced interplay
could make the edges particularly
between low loss magnetics, precise
vulnerable to damage.
'

. Don't get stuck by
It's a dirty shame
the "sticky
t• .
what some "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

Audev K-68's balanced I"'1"\1'1,{"\r-"",...,
properties prevent coating failure.
The binder is hard enough to prevent
self-generated dirt caused by
abrasion, yet tough enough to keep
the edges from deteriorating.
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.
Balance also affects a tape's
electrical characteristics.

smo
ces
se
crowding, peak shiftand dropout
sensitivity without changing 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
ri pe tomatoes. They react poorly to
temperature extremes in storage or
transit; they "bruise" easily when
moved from transport to transport.
Not Audev K-68. Base and
coating 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, ti me-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.
Testa sample reel on your
transport. For a change, try a
balance, not a compromise.
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DYNAMIl:'
MEMORY
LO [ATION

INTERLAKEN, SWITZERLAND

The highest computer system in the world is located in the Swiss Alps at an altitude of 11,700'. 0 The
computer selected for. this demanding environment-a Honeywell DDP-224. For on-line mass storage at
high altitude and temperature extremes, a Digital Development Corporation Series 7302 disc memory
system. 0 Installed in August 1966 at the famed international station of the Jungfraujoch, this on-line system collects and processes input data received from high resolution photo-metric observations of selected
regions of the sky. 0 The Universite de Liege, Institut d'Astrophysique, Belgium, utilizes the information
for scientific research to extend man's knowledge of the u~iverse. 0 If high performance rotating memories
are your concern, contact Digital Development Corporation, a subsidiary of the Xebec Corporation, 5575
_Kearny Villa Road, San Diego, California 92123, Phone (714) 278-9920 ..
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plan and s'ave

by V. W. RUSKIN
Many articles on edp stress the importance of
thorough and detailed analysis of information
system design, computer hardware performance
. and cost, software, staffing, cost of stationery,
forms, installation, conversion and operation, prior to issuing
computer equipment specifications.
However, no one, to the best of the writer's knowledge,
has ever isolated and quantified the relative importance of
these factors to company profit (or expenses) .
A fortunate coincidence recently enabled the writer to
quantify these factors precisely in the case of two mediumsized companies of comparable size in the same industry. It
is hoped that the comparisons presented in this article will
provide company executives and edp managers with a
yardstick on the relative system analysis and design effort
that is justified in terms of potential savings.
The writer was recently asked to review, and advise on,
the edp systems of two companies in the same industry,
both having about 200,000 customers, sales of $30 to $50
million annually, and about 1,000 employees, but located
in different parts of the country. In both companies, customer accounting and billing was the largest edp task,
representing about two-thirds of the system workload. The
balance consisted of present and future programs for management information reports, general accounting, payroll,
plant accounting, inventory, shareholders' records, sales,
purchases, engineering, operations and dispatching.
The companies adopted quite different approaches and
selected two different systems, two different manufacturers, different machine and peripheral equipment configurations, and widely differing levels of staffing, to do essentially identical jobs.
Fig. 1 shows the total edp expenditures of Company A
were 62% greater than those of Company B. To show the
relative size of the various cost components, all costs are
expressed per dollar of the more economical hardware
selected by Company B.
The first question that comes to mind is "how much of
this difference in total edp costs is due to selection of a
different hardware manufacturer?"
Company B had previously obtained a quotation for its
specified equipment configuration from the same manufacturer that Company A placed its order with. If we used this
manufacturer's quotation to eliminate any variation due 'to
different manufacturers, we then arrive at the comparison
shown in Fig. 2. This shows that the total edp expenditures
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of Company A would still be 55% greater than those of
Company B, even if management policy were to stick to
one manufacturer, and not to go to competitive bids from
others. Thus, the difference in edp costs between the companies was only slightly affected by choice of manufacturer, and must largely be influenced by other differences,
which will be discussed below.

difference in systems
The next question is, "Was there a difference in approach that might cause the large difference in total edp
costs even if the same manufacturer were used?" (See Fig.
2) .

Company B undertook a time-consuming and detailed
system desjgn before issuing a tender specification to various manufacturers for equipment.
Company A initially satisfied itself that a new (third
generation) basic machine would be more versatile and
less expensive than the aggregate costs of the two smaller
(second generation) computers it would replace. Company
A then ordered the new basic machine. Subsequently they
then finalized and made what changes in the order for
peripherals were thought to be necessary as they pro-

Dr. Ruskin is a partner of P. S.
Ross & Partners, president of
V. W. Ruskin & Associates Engineering Ltd., and a special lecturer at the Univ. of British
Columbia, department of mechanical engineering. He has a
master's degree in business administration and a PhD in engineering.
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ceeded with system planning and design. It was considered unfortunate but unavoidable that by the time the
order was finalized, the rental cost of machine and peripherals had climbed above the estimate on which the original
"
decision was based.
Company A's billing system design was based on their
present method of billing. Their 200,000 customers were
divided into 20 billing cycles per month, each on a separate tape reel. For safety reasons, accounts were to be
copied on "father" and "grandfather" files which were to be
updated, so that 60 billing files have to be continually

turnaround, would need only one quarter of the tape files
of a separate cycle billing system, and would require fewer
update runs on the computer. The faster bill turnaround
with Company B's system resulted in an important side
benefit of reduced working capital and interest charges,
amounting to over $100,000 a year, for which no credit is
included in Figs. 1 and 2.
Careful system analysis by Company B also enabled
savings by obviating the need for a disc "scratchpad", by
printing bills two at a time on serial bill forms using a less
expensive printer, by eliminating the need for an optical
reader, and by various other improvements.
In ~hort, Company A planned to use an improved version of their existing cycle billing system; Company B

ITEM

COMPANY A

COMPANY B

Hardware Rental
Computers, peripherals and tab equipment

$1.69 per year

$1.00 per year
(Base)*
0.26 per year
0.03 per year

Stationery, Forms
Amortization of start-up and Facilities Cost**
Staff
Analysts and Programmers
Operators
Keypunch
Managers and Chiefs

0.41 per year
0.05 per year

Subtotal Staff
TOTAl-EDP COSTS
PERCENT
Notes:

$0.29
0.29
0.34
0.16

$0.36
0.53
0.59
0.22
$1.70 per year

$1.08 per year

$3.85 per year

$2.37 per year

162%

100%

*AII costs are compared per dollar of the more economical hardwa re s~lected by Company B.
**Five-year amortization of costs of additional air conditioning, elevated flooring, power supply, initial stock of tapes and discs, staff training,
parallel running during conversion.

Fig. 1. Compari~on of Annual EDP Costs to Perform
Essentially the Same Job
ITEM
Hardware Rental
Computers, peripherals and tab equipment
Stationery, Forms
Amorti~ation of start-up and Facilities Cost
Staff
Analysts and Programmers
Operators
Keypunchers
Man.agers and Chiefs

COMPANY A

COMPANY B

$1.69 per year
0.41 per year
0.05 per year

$1.12 per year
0.26 per year
0.03 per year

$0.36
0.53
0.59
0.22

Subtotal Staff
TOT Al-EDP COSTS
PERCENT

$0.29
0.29
0.34
0.16

---$3.85 per year

$1.70 per year

$1.08 per year

155%

100%

$2.49 per year

Notes: *All costs are computed on same basis as for Fig. 1.

Fi,g. 2_ Comparison of Annual EDP Costs if Hardware
Supplied by Same Manufacturers*

managed. Theoretically, information on the accounts of all
customers in the same cycle should arrive on the same day,
so one cycle can he processed each working day.' In practice, information from customers in different areas and
cycles arrives several days early or late. Files from several
cycles have therefore to be processed each day since it
would be undesirable, from the point of view of working
capital and the interest thereon, to wait until the same
cycle comes up next month before processing and sending
out bills.
Although Company B had previously also used cycle
billing, their analysis showed the advantages of a new
"cycle-free" billing system design, under which bills are
sent out to each customer the same day that information
about his monthly account comes in, regardless of what
cycle he is in. Analysis showed this system wonld speed bill
60

planned to use a completely new "cycle-free" billing system, which would lead to savings.
The degree of effort spent on sy~tem design also resulted
in the difference of stationery and form costs, shown in
Figs. 1 and 2. The difference is partly due to the use of prenumbered serial bill forms printed two-up by Company B,
and partly due to more keypunch cards and numerous
multiple detailed reports or breakdowns routinely produced by Company A's system.
Conversion costs are defined here as the cost of additional air conditioning, special Hooring, power supply, initial stock of tapes and discs, staff training and parallel
running rental for equipment during conversion. (It does
not include existing program conversion, which is included
under programming staff costs.) If amortized over five
years, the difference in conversion costs between the two
CATAMATICN
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companies was not significant compared to the total edp
cost involved.

staffing
It is interesting to note from Figs. 1 and 2 that annual
staffing costs in each case are just slightly larger than
annual equipment rental costs. The staffing costs in this
article represent bare salaries without fringe benefits or
overheads.
Most managements would dearly love to know whether

Company A

. to information system design, and how much to other
factors. However, there is no doubt that the difference in
information system design was a significant factor. Company B designed their information system from the point of
view of minimizing the labor of data capture and keypunching, use of mark-sensed cards and the like. They also
tried to minimize routine output reports by printing summaries and "management by exception" reports.
Company A's system produced many more voluminous'
routine reports with very detailed breakdowns, which required much more keypunching of classifications and subclassifications, more card and more printed output handling. Company A also experienced second shift and over-

NOTES:

o

Due to other factors
Due to, or influenced by, choice of system design
(a) All costs are compared per dollars ($1.00 p. a.) of the more economical equipment selected by
Company B
(b) All savings are expressed in percent of the low total EDP cost of Company B ($2.37 p. a.)
(c) Staffing costs are bare salaries only, without fringes or overhead

@

Relative Costs
High A-Low B

COST ITEMS

Possible(b)
Savings
% of Total
EDP Cost

COST OF EQUIPMENT
Due to choice of system design (J)

$1.57 to $1.00(a)

Due to choice of manufacturer (2)

$0.12 to $0.00

5%

COST OF STATIONERY (3)
cards, forms, supplies

$0.41 to $0.26

6%

$0.05 to $0.03

1%

$1.70 to $1.08

26%

5-YEAR AMORTIZATION of (4)
start-up and facilities costs:
• air conditioning,
• flooring, power supply,
• initial stock of tapes and discs,
• staff trai~ing,
.
• parallel running

24%

COST OF STAFFING:(C) (5)
•
•
•
•
•

analysts
programmers
operators
keypunchers
managers and chiefs

TOTAL EDP COSTS
PERCENT

$3.85 to $2.37 p. a.
162% to 100%

62%

Fig. 3. Potential Savings Yardstick

their edp staffing costs are reasonable. In theory, management could compare edp staffing costs with another company of similar size in the same industry, which performs
similar data processing tasks. In practice, it is seldom
possible to find, and obtain actual costs from, a truly
comparable company (or competitor). In the particular
case investigated, where the companies did happen to be
comparable, it was found that the number and cost of
staffing for Company A was 57% greater than for Company
B.
The cost of staffing is dependent on company policy,
organization and personnel, as well as information systems
design.
It is difficult to determine how much of the 57% difference in staffing costs between Companies A and B was due
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time costs due to uneven work scheduling and rigid monthend deadlines.

potential savings yardstick
Before casting any stones, readers should reflect that the
approach taken by Company A was neither uncommon nor
necessarily bad at the time. While numerous earlier articles
may have argued the merits of a thorough, and necessarily
time-consuming, information systems analysis prior to specifying basic and peripheral computer equipment, no one
had previously quantified the magnitude of possible sav:ings.
These potential savings turn out to be surprisingly large,
having regard to Company A's total edp costs being 62%
higher than Company B's, as shown in Fig. 3. From this
61
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Our Computers Talk ...
But Our People Tell Them What To Say
Chemical Abstracts Service is the world's largest singlediscipline processor of scientific and technical information.
We have made significant progress in developing a complex
of interrelated computer systems for input, storage, "packaging," and output of scientific and technical information. In
developing these systems, we find that almost every day
we "bend" the state of art just a little bit to implement a new
capability or develop' a new application of computer technology. Among the solid accomplishments we've chalked up
are the following:

PUBLICATION SYSTEMS
• The world's first commercial publication employing
KWIC indexing.
• The world's first scientific journal produced entirely by
computer.
• One of the world's first publications/search information
services. (We now have five)

INPUT/OUTPUT SYSTEMS
• Two practical systems for inputting chemical structure
information, including:
• The world's first large-scale use of chemical structure
typewriters as input devices, with programs to translate
a diagrammatic input into a compact, automatically,
searchable storage format.
• The standards, conventions, and programs for efficiently inputting virtually any definable character.
• Two systems for "breaking the 64-character barrier"
including:
• The first commercial appJication of 120-character print
chain.
• A sophisticated cathode-ray-tube "typesetting" system
based on the IBM 2280 that will intermix text and
graphics in a single operation. (Within the year, we
will be routinely producing publications with this
system.)
This is what we've done so far, but it's only the beginning. If you want a part in this continuing research
program contact:
Mr. Frank A. Healy

Chemical Abstracts Service
2540 Olentangy River Road
Columbus, Ohio 43210
AN EQUAL OPPORTUNITY EMPLOYER

figure, it appears that the difference in equipment rental
accounted for a total of 29%, of which 24% was attributable to the choice of information system design, but only 5%
to the difference in prices between equipment manufacturers.
The difference in stationery, forms and supplies accounts
for 6%, most of' which was attributable to the choice of
system design.
The difference in amortization of start-up and facilities
costs is less than 1%, and is not significant.
The difference in the cost' of staffing accounted for 26%,
a significant portion of which was attributable to information system design.
Since the computer rental and staffing costs in many
medium-sized companies aggregate about a quarter of a
million dollars or more per year, savings such as the figure
of 62% found in this example can be very significant in the
company's profit. In large companies the magnitude of
potential savings might be even greater.

conclusions
A quantitative analysis of the difference in total edpcosts, and in the approach used, by two comparable medium-sized companies' in the same industry leads to the
following conclusions: .
if'
1. Top management should insist -on a thorough, competent and detailed information systems analysis and design, prior to issuing equipment specifications for computers, because potential savings might be over 60%.
. 2. Choice of manufacturer may account for only a 5%
saving in total edp costs and may be offset by other
considerations, such as service, expandibility, familiarity
with manufacturer, etc. Choice of information system design through careful analysis could thus be over ten times'
as important (and profitable) as obtaining competitive
bids from various manufacturers.
3. It follows that, even if management decides to purchase equipment only from one specific manufacturer, a
thorough and competent system analysis and design prior.
to issuing equipment specifications is still extremely desirable because it might cut total edp costs by 55%.

postscript

* * * *

After the foregoing analysis, it' struck the author that
there exists practically no basic information about computer user costs. In general, management cannot determine
just what similar organizations about the same size are
spending on edp to do the same things. The author consequently initiated a survey to un'cover the costs of equipment and staff by in9ustry, size of company, type of
application, hours of use, etc., as an industrial engineering
project at the University of British Columbia.
As reported in the December, 1967, DATAMATION News
Briefs, p. 67, survey questionnaires have been printed and
have been sent to a cross-section of 'computer users in
Canada and the United States. The questionnaires do not
ask company names and the survey results will thus be
anonymous. The author would urge companies to complete
and return any UBC questionnaires they receive. Those
who did not receIve a questionnaire, but wish to provide
information, should write to: "Computer' Survey," Department of Mechanical Engineering, University of British Columbia, Vancouver 8, B.C. Canada.
•
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FOR MOHAWK CIRCLE 26 ON READER CARD~

TAKE THIS EASY STEP TOWARD
FREEING YOURSELF FROM

PUNCHED CARDS
fUDis Elm! is E1 self-mElfI/a!!!
Mse irt lltIJ Els![ f@!! m{})!!8 dellail/s
l!l!J([J Mil flIiJf!))!!lfJJ Pm't[ !OJer£aI!#afC([j!!d8!!$ a/J1Jr1I Il. iIJJ]fP) fJItiIJJ] "JfP)I!$
When your data processing operations are tied to punched
cards, you don't have much time to look for a better way to do
the computer input preparation job!
That's why we're making it easy for you to get the facts about
MOHAWK Data-Recorders and Line Printers, and how they can
improve your throughput.

MOHAWK 1101 DATA-RECORDER

o

ROUTINE TRANSCRIBING AND VERIFYING-Basic unit ir
the Mohawk Data-Recorder line. Provides for transcribin~
information from source documents direct to standard com
puter magnetic tape, verifying on the same machine. Data i~
recorded on 7 channels at 200 BPI. This is the "work horse'
of the Data-Recorder line. (MOHAWK 1101.)

o

DATA-TRANSMISSION - Each terminal originates, sends
receives-all on magnetic tape-completely checked dat1
over voice grade communication facilities. Obsoletes thE
single-use terminal. (MOHAWK 1103 LDC.)

Use this ad as a convenient inquiry form. Check off the units
that interest you ... remove the whole sheet from the magazine,
fold it as instructed, staple or scotch tape it, drop it in the mail.
It's already addressed and we even pay the postage if you're
in the U.S.

w
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w
:::c
:::c

u
«
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w

o

Basically, MOHAWK Data-Recorders let you transcribe information from source documents direct to computer-compatible
magnetic tape, and verify on the same machine. Verified tape
becomes computer input.
With circuitry modifications, Data-Recorders work in conjunction with other on-line devices (as described on this page and
the following page), plus their routine recording functions.

o TOUCH-TONE®

RECEIVER -Receives numeric data fron
any keyboard telephone through a 403E3 modem or equiva
lent. A system includes two tape recorders to reduce queu
ing time. Facilities for format and check digit checking arE
available. (1123TTR)

Before mailing this to MOS Corp.
1. Remove this sheet by tearing on perforation at left.
2. Fill in the box below.
3. Check the units of interest to you.

o

the MOHAWK keyboard. Stored program codes identifl
fields to be added or listed. Adding machine cycle time doel
not interlock the MOHAWK memory. (MOHAWK 1104 AMC.

4. Fold, and seal or staple.
5. IF MAILED FROM POINTS OUTSIDE THE U. S.A.: Enclose
mailer in envelope addressed to MDS Corp. Apply postage
stamp required by your postal regulations.

·

.

o

PUNCHED PAPER TAPE READER -Reads punched pape
tape data, converts it to recorded data on magnetic tape ir
Data-Recorder. Variable data can be added to the magneth
tape records through Data-Recorder keyboard. (MOHAW~
1105 PTR)

o

PUNCHED CARD READER - Ideal for turnaround docu,
ments. Automatically reads punched card coded data, re'
cords it on magnetic tape in the Data-Recorder. Handwritter
information or other variable data can be manually key,
entered on the tape. (MOHAWK 1106 PCR)

o

DATA-RECORDING/PUNCHED CARD READER/DATJl
TRANSMISSION - Combination offers routine transcribin~
and verifying, plus punched card reading and data transmis'
sion. (MOHAWK 1109 OPC.)

Date.............:......................................
Dear MDS: Please send me more details on the
MOHAWK units checked.
Name.....................................................................................................

ADDING MACHINE CONTROL -Operates same as 110'
with a net balance adding/listing machine operated fron

Title.......................................................................................................
Company...........................................": ..................................................
Address ................................................................................................

(More on next pago,

] DATA RECORDING/ADDING MACHINE/DATA TRANSMISSION-Combination offers routine transcribing and verifying, plus adding machine and data transmission. (MOHAWK
1112 DPA.)
] DATA RECORDING/PAPER TAPE READER/DATA· TRANSMISSION-Combination offers routine transcribing and
verifying, plus paper tape reading and data transmission.
(MOHAWK 1115 DP7.)
] DATA RECORDING AND INPUT/OUTPUT TYPEWRITERCombination offers routine transcribing and verifying, plus
typewritten output. (MOHAWK 1118 DLP).
] TYPED HARD COPY, CORRESPONDENCE BCD CODE ON
MAGNETIC TAPE-For applications where documents are
manually typed, and data must be simultaneously recorded
on magnetic tape. (MOHAWK 1181 TWK.)

o

LINE PRINT-OUT FROM 7-CHANNEL MAGNETIC TAPE
UNIT-1250 Ipm :160 character line. Printer connects
directly to a 729 ... or MDS 2207 Mag Tape Unit. (MOHAWK
7160 OFF-LINE PRINTER.)

] DATA RECORDING/OUTPUT TYPEWRI.TER/DATA TRANSMISSION-Combination offers routine transcribing and
verifying, typewritten output and data transmission. (MOHAWK 1183 DPP.)

o

LINE PRINT-OUT FROM 9-CHANNEL MAGNETIC TAPE
UNIT-1250 Ipm:160 character line. Printer connects
directly to 2415 (800 BPI) ... MDS 3207 Mag Tape Unit.
(MOHAWK 9160 OFF-LINE PRINTER.)

] CHANNEL/BIT CONVERTER - Offers routine transcribing
and verifying, plus capability to convert 7-channel, 200 BPI
to 9-channel, 800 BPI, or vice versa. (MOHAWK 1122/902.)
] 9-CHANNEL, 800 BPI ON MAGNETIC TAPE-Basic unit in
a Data-Recorder series offering capatibility with certain
computer systems requiring 9-channel, 800 BPI magnetic

o

LINE PRINT-OUT FROM S/360-1250 Ipm:160 character
line. Printer connects directly to multiplex channel. Controller is included within printer case and price. (MOHAWK
3160 ON-LINE PRINTER.)

tape input. Also available with data transmission ... will
communicate with 1103 LDC. (MOHAWK 6401.)
P.O. Box 630, Palisade St. • Herkimer, N.Y. 13350 • Telephone 315/866-6800

] LINE PRINT-OUT FROM DATA-RECORDER-Off-line printout direct from Mohawk Data-Recorders. Frees your computer from on-line print-out. (MOHAWK 1320 BUFFERED LINE

CANADA-Home Office:
MDS-Canada Ltd •• 26 Lesmill Rd .• Don Mills, Ontario. Tel. 416/445-2740
GREAT BRITAIN: MDS-Great Britain Ltd . • Prudential House, Wellesley Rd.,
Croydon, Surrey CR 9-3LD • Telephone 01-686-7626

BEL G I U M • F RAN C E • G E R MAN V • ITA LV • S WIT Z E R LA N D

PRINTER ... above.)

Printed in U.S.A.

FIRST CLASS
PERMIT NO. 73
HERKIMER
NEW YORK

BUSINESS REPLY MAIL
No Postage Stamp Necessary if Mailed in the United States
7

Postage will be paid by

MOHAWK DATA SCIENCES CORP.

P.o. Box 630, Palisade St.
Herkimer, New York 13350
Dept. D

Cheap mass storage for small computers
and how.to get the most out of it
For some people the only limitation of the small computer is
the price of the extra memory. What's needed is low-cost
mass storage, and lots of it. For filing data. For quick and
convenient program manipulation.
DIGITAL, the leader in small computers, has a low-cost disc
and unique magnetic tape unit tailored for the small computer. Now, new software is available to take even better
advantage of this low-cost memory.
DECdisc adds 32,768 words of memory for $6,OOO.Addltional
expander discs (up to 3) can be added at $3,000 each. That
means a total of 131,072 words of disc memory for $15,000.
A full scale PDP-SIS computer with 36,864twelve bitwords
of memory, for example (4k core plus disc), costs $18,500;
DECtape, Digital's unique fixed address magnetic tape sys~

tem, provides over 200,000 words of storage· ona3X-inch
reel. It's the lowest cost mass storage available anywhere.
. You can edit and debug programs on line. Then you canput
your programs in your pocket and take them away until you
want them again.
New keyboard monitor software all but eliminates the laborious use of paper tape and cards; You .edit from the keyboard,
compile from the keyboard,assemblei load, store,debug all
from the keyboard. What mighthavebeen hoursordays in
getting the computer ready for use, is now just minutes.
Available now. PDP-8/S off-the~shelf.PDP~8
in one month. PDP-8/lin the sprir)g. DECdisc
and DECtape immediately available. Send for
our new Small Computer Handbook. It's free.

mamaama

COMPUTERS· MODULES
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rhis is the fastest wraparound that ever
)rotected magnetic tape. Mostly because
)ur design eliminates writhing time:
~II

wraparounds open with a flick of
he clasp. That's the easy part. Then
Nhat happens? Well, a ope case stays
lat, circular, and slightly open to
lVelcome the tape back in. You hold the
;ase in your left hand, drop the reel on
.he aligning flange, and flip the lock.
fhe rims of your reel rest automatically
n a plastic seal all the way around.
rape's natural enemies - dust,
1Umidity, coffee - can't get in.

I
I,
I,

)oes that sound easier than taming a
Nriggling, rebellious, elusive snake?
~nd ours is just as slim, doesn't break
IVhen you drop it, slides in a rack, and
langs on a hook.

@
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Data Packaging Corporation
205 Broadway, Cambridge, Massachusetts
Tel. (617) 868·6200 TWX 710-320-0840

HEXAPAWN:
A LEARNING
DEMONSTRATION

reassurance

by J. l. HUGHES and K. J. ENGVOLD
There is some evidence that the basic problem.
solving function of computers is generally un·
derstood, 'although at varying levels, by the
American public. A 1963 surveyl, indicates that
people sense the enormous computational power that
computers can bring to bear in solving modern business
and scientific problems. For this reason, they regard the
computer's contribution as useful and beneficial. Accompanying this positive attitude toward computers, however,
is an underlying sense of anxiety. This arises from the
belief that the computer is a serious threat to man because
it possesses an intelligence that dwarfs man's. Many
people do not realize the contribution that programmers
make to computer performance. Instead, they ascribe the
performance to some inherent, mystical ability of the
computer. This naturally results in their regarding the
computer with considerable awe.
The computer mystique is parti~ularly strong in the
area of artificial intelligence. While many people may be
aware that computers can learn to play chess or checkers,
they do not really understand the process by which a
computer does this. Since most technical articles in the
field are written at a faidy abstruse mathematical level2
and most popular articles are of the science-fiction variety,

it is difficult for the public to gain any insight into this
area. Thus, the aura of mystery continues.
There is therefore a need to communicate to the public
the basic principles underlying computer artificial intelligence in order to dissipate some of the mystery surrounding computers. One means of meeting this need would be
a brief, clear-cut demonstration of the way a computer
"lea'rns." The game of Hexapawn, developed by Gardner 3 ,
answers this requirement nicely. It is played between man
and computer on a 3 X 3-square board with six pieces
which move like chess pawns, i.e., they can move straight
ahead one square if it is vacant, or they can capture an
opponent's pawn in a diagonal square and occupy it. In
order to win the game, one side must either reach the
third row, capture all the opponent's pawns, or make it
impossible for the opponent to move. All computer moves
are selected by a random number generator. When the
computer, loses a game, the move leading to the loss is
eliminated so that eventually only winning moves remain
to be chosen at random. Thus, the computer soon "learns"
to be invincible.
.
At present, this game is played in executive computer
concepts courses by simulating the role of the computer,
as described in Gardner. The results have been very

Dr. Hughes directs research on
computer display educational
systems for IBM's DP Educa·
tion Research Department. He
has also been active in pro·
grammed instruction, projects
and in the development and
evaluation of computer train·
;ng courses. He has a PhD in
psychology from Columbia
Univ. and is a Fellow of the
American Psychological Asso·
dation.

Mr. Engvo/d is a member of the
research group for computer
display educational systems at
IBM's DP Education Research
Department. He has also been
an instructor for the Air Force
SAGE sy'stem and the 7040
computer, developing course
packages for remote transmis·
sion and display equipment.

1. Lee, R. S., "The Computer's Public Image," Datamation, December,
1966, pp. 33-38.
2. Feigenbaum, E. A., & Feldman, J. (Eds.), Computers and Thought, New

York, McGraw-Hili, Inc., 1963.
3. Gardner, M., "How to Build a Game-Learning Machine and Then Teach
it to Play and to Win," Scientific American, March, 1962, pp. 138-153.
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successful, but some participants still have reservations
about the concept of artificial intelligence because they
have not actually seen the game played on a computer. In
order to drive the concept home more firmly, therefore, it
was decided to program the Hexapawn game on the
computer as a demonstration suitable for presentation to
small groups.
Fortunately, by means of cathode ray tube display terminals, it is possible to improve the interaction between
opponents which occurs during a game. The Hexapawn
board and pawns can be displayed on a screen and all
moves can be made merely by applying a light pen. to
appropriate locations on the screen. This ease of interaction speeds up the playing of the game and makes it an

six inches on a side and containing three computer pawns
and three player pawns in the upper and lower rows,
respectively- (Fig. 1). Below the board, the screen reads
"YOUR MOVE," indicating that it is the player's turn to
move. The game is played as follows:
1. The player selects a move by touching a light pen to
the screen over a player pawn, which then disappears.
2. To complete his move, he light-pens the square
where the pawn is to move, and the pawn is displayed in
. the new location. The message "MY MOVE" then appears
below the board, a signal that the computer is ready to
make its move (Fig. 2).
3. The player initiates the computer move by lightpenning an area labeled "MOVE" at the right of the board.
By means of a random number generator, the computer
selects its move and the new board configuration is
displayed (Fig. 3).

Fig. 1

Hexapawn Starting Board Configuration.

Fig. 3

Board configuration after first move by computer.

Fig. 2

Board configuration after first move by player.

Fig. 4

Display of Message and Scoreboard after player
wins'the first game.

experience comparable to the real thing. In order to
explore the advantages of displays for this and similar
man-machine interaction applications, therefore, an IBM
2250 Display Unit was used as the input/output unit for
the Hexapawn demonstration. The Hexapawn program to
control the display unit was written in FORTRAN IV (Level
D) and run on the System/360 Model 40.
how hexapawn is played
After pressing a function key at the display terminal,
the player sees a 3 X 3-square playing board measuring
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4. The screen also displays "YOUR MOVE again and
waits for the player to make his next move.
This sequence continues until either the player or the
computer wins the game. In' order to begin a new game,
the player light-pens an area labeled "SETUP" at the right
of the board. When a win occurs, a scoreboard containing
the number of wins for each side appears in the upper
right of the screen. A message which varies with the score
also appears below the board (Fig. 4). The purpose of
changing the messages is to remind the audience of the
dynamic learning process that the computer is undergoing
DRTRMRTIDN,

Want a system that
retrieves and refiles
at the touch of
a button?

Come to
Automated handling of records on tion of these, and In
microfilm -even by the millions, is a
Put in another way, thiS
basic advantage of the RECORDAK you only need to .know sornet;hiIl!l
MIRACODE System. It takes only a . about what you're looking for.
split second to "file" anitemonmicro~ REcoRDAK MIRACODE System does
film, only seconds to retrieve it for the rest ... searches through the micro~
reference, only seconds to refile it.
film ... gives you a count of the images
But there's more to this automated that match your search parameters
record-handling system. One good ... and displays the desired image or
example is the MIRACODE System's images in seconds. Want a facsimile
unique ability to "browse" the file- print? Just press a button.
to locate a desired image by practically
For more details, contact: Eastman
any indexing method. By accession Kodak Company, Business Systems
number ... by time ... by author ... Markets Division, Department XX~3,
by descriptor ... or by any combina~ Rochester, N.Y. 14650.

"Recordak" and "Miracode" are trademarks of Eastman Kodak Company.
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BOAC wants

confirmation in print
of every passenger
reservation made anywhere
in the world. Right now.

Easy, when you
ask Kleinschmidt.
Kleinschmidt is the language
of modern telecommunications.
Home offices talk to division
headquarters. Computers talk to
production control. And in the case
of BOAC, Kleinschmidt data
printers in ticket offices provide
passengers with fast, convenient
flight reservations and confirmation.
Working in communications systems
like BOAC's, the Kleinschmidt 31 pM
Data Printer "talks" with
unbelievable speed and simplicity.
It prints-out up to four times as fast
as most other teleprinters. Operates
with far fewer moving parts and far
more reliability. Outperforms all
competition.
And like other Kleinschmidt dat4
printers, the 311 is compatible with
telecommunications equipment of
all makes. It can fit directly into the
system you now have, or the one you
are having designed for you.
Of course, Kleinschmidt is a language
most original systems manufacturers
already understand.
But we're always glad to repeat
the message.
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and, hopefully, to add some humor to the demonstration.
For example, if the player scores the first win, the message
reads "YOU WIN THE FIHST GAME; BUT JUST WAIT UNTIL I
LEARN HOW TO PLAY THIS GAME." Or, if the computer wins"
repeatedly, the message might be "YOU LOST AGAIN. I
GUESS THIS ISN'T YOUR DAY." Twenty-two different messages appropriate for different stages of the game series
were set up in a data table. This number appears to be
adequate for the usual demonstration, but additional
messages could easily be added.
Other features of the display include the appearance of
"HETHACT" on the right of the screen after the player has
made the first half of his move, i.e., indicated the piece he
wants to move but not where he wants to move it (Fig.
5). If he wants to change his mind at this point, he lightpens "RETHACT" and the piece will be restored to the
board. He cannot retract his move after it has been
completed on the grounds that completing a move is really
equivalent to taking his hand off the piece moved, an
action that confirms the move in a "real" game.
However, if the player wishes to halt the game after a
move has been completed, he can do this by light-pen-

the loss is removed from its behavioral repertoire. Thus,
eventually, the computer can only make moves that result
in wins. Let us examine more closely how the program
accomplishes the selection and elimination of computer
moves.
Each time the computer has to move, the program
searches a two-dimensional table to see if the current
board configuration has been encountered before. If not, it
is packed into a word and stored into the table. The
program then determines all possible moves from the
current board configuration and stores the resulting
configurations into a row of words alongside the current
board configuration. Thus, the table, originally empty, is
filled as the computer encounters different board situations
during the game.
A random number generator then selects one of the
moves associated with the current board configuration.
Since the maximum number of possible moves from any
board configuration is four, the random number generator
was programmed to produce numbers ranging from one to
four. If the indicated slot in the table is empty, it
generates another number until a move is found. When a
move is located, the resulting new board configuration is
displayed on the screen.

Fig. 5

Fig. 6

HEXAPAWN .. .

Display of RETRACT after first half of move by
player.

ning "SETUP," which appears at the right of the board after
all moves following the first one" (Fig. 6). This action has
no effect on the score, but resets the board for a new
game. Thus, a player who sees from the board position
that the computer is beating him can take advantage of the
computer by upsetting the board, so to speak, and
rearranging the pieces for another game. In the interests
of preserving amity between opponents, the computer was
not programmed to respond to this display of bad
sportsmanship.
The scoreboard accumulates the number of wins for
each side. At any time, if the player hits a function key,
the scoreboard can be wiped clean and the computer's
experience in learning to play Hexapawn cleared from
storage. A new sequence of games and" a different set of
learning experiences for the computer can then be initiated. The computer also accepts this new indignity, the
equivalent of a massive frontal lobectomy, without protest.
how the computer learns

The heart of the Hexapawn program is the algorithm by
which the computer learns to play the game. Although a
number of possibilities suggest themselves, the original
method proposed by Gardner was adopted because its
simplicity makes it easy to explain to demonstration groups
how a computer learns. The algorithm provides that every
time the computer loses a game, the last move preceding
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Display of SETUP after completion of move by
player.

After a move, the program determines whether the
computer has won the game. It must therefore test
whether a computer pawn has reached the bottom row,
whether the player pawns are blocked from moving, or
whether all player pawns have been eliminated. If any of
these conditions is met, the computer wins. (Conversely,
the same tests are made after a player move to determine
if he has won.)
When the computer loses a game, the learning algorithm requires the elimination of the last computer move
that led to the loss. The program accomplishes this by
inserting zeroes into the word in the board table corresponding to the board position resulting from the last
move. This move can therefore no longer be selected from
the table by the random number generator, "and the
computer cannot lose a game by making this move
again.
It should be noted that the computer must lose in order
to learn. Eventually, after the computer has experienced a
number of losses, all the moves resulting in these losses
will have been eliminated, and only winning ,moves will
remain. At this point (after 13 losses), the computer will
be unbeatable. Incidentally, and perhaps ironically, the
computer learns faster against better players, because it
gets beaten more often in the beginning and drops out its
losing moves sooner. Psychologists might note that here is
an instance where early traumatic experiences, at least in
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The end of the line

is the point where FACOM 230-10 starts
to put on a' terrific performance.
The end of a data communication line
was exactly what we had in mind, when
we designed the 230-10 - a small economical modei peerless as dependent or
independent satellite computer of largescale data centers.
With every 230-10 installatioOn we provide a complete software package: library programs, service routines, program
and operating manuals. The wide variety
of FACOM assemblers, compilers, utility

routines and application packages permits the perfect choice for your hardware
configuration and applicational need. We
call it "tailored" software; the most effective method for simplified programming
and one of the elements in FUJITSU'S
"best cost/performance ratio."
Call us before your data communication
problem has reached the end of the line.
We'll use one of our computers and end
your problem.

® F~~!n~~! a~} :tc!r!n~n
Marunouchi, Tokyo, Japan
Main Products: Telephone Exchange Equipment 0 Telephone Sets 0 Carrier Transmission & Radio Communication Equipment 0
Space Electronics Equipment 0 Telegraph & Data Communication Equipment 0 Telemetering & Remote Control Equipment 0
Electronic Computers & Peripheral Equipment (FACOM) 0 Automatic Control Equipment (FANUC) 0 Electric Indicators 0 Electronic
Components & Semiconductor Devices.
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computer development, have a beneficial rather than a
harmful effect on later performance.
lessons from the demonstration

Let us examine what can be learned about artificial
intelligence from the foregoi~g. In behavioral terms, we
have an initially naive computer acting purely at random
that can be readily beaten by a player who understands
the principles of the game. As a result of its experiences,
i.e., losing games, the computer modifies its behavior by
dropping losing moves from its response repertoire. When
all of these have been eliminated, the computer becomes
unbeatable at playing the game.
Since learning can be defined as the modification of
behavior resulting from experience, the computer can be
shown to have met this criterion in playing Hexapawn
under the control of a program that modifies itself after
each game. The response contingency adopted, i.e., eliminating losing moves, although simple in principle, is
nevertheless quite e.{fective in making a signi~cant change
in the computer's behavior over a short period of time.
The learning algorithm adopted makes it relatively easy to
explain to demonstration groups how the program does
this. Once having grasped this principle, they are then
ready to understand the role of heuristics in limiting the
computer's search for alternatives in more complex situations. The computedzed Hexapawn game should therefore
prove useful for teaching the basic principles underlying
computer artificial intelligence.
.
By approaching the concept in this way, less resistance
to its acceptance should also be encountered because the
mechanistic-and therefore less-threatening-nature of
the computer's learning process can be more readily
appreciated. If increased understanding of this important
computer area can be achieved, perhaps a start can also
be made toward the reduction of the unconscious negative
aspects of peop1e's attitude toward computers noted in the
surveyl.
Another aspect of artificial intelligence that should be
stressed is the role of the programmer in designing the
program. It should be emphasized to demonstration
groups that it is he who selects the method by which the
computer will learn and prepares the appropriate program
to accomplish this. Examples of how the programmer
could have varied the computer's learning algorithm, e.g.
by weighting winning moves, by eliminating moves on a
probability basis from the board table, etc., could be
discussed briefly to illustrate how the computer's learning
ability is under the programmer's control.
Other characteristics of the Hexapawn program also
demonstrate how the programmer (and player) can retain
control over the computer's behavior. If the player
cha~ges his mind while making a move, he can light-pen
"RETRACT" and his pawn will be restored to its original
position (Fig. 5). The "SETUP" feature (Fig. 6) permits
the player to call off a game at any time if the computer
appears to be on. its way to winning. A more drastic
means of control also exists if the computer has learned to
play the game too well to suit the player. The latter can
hit a function key and completely blot out the computer's
previous experience so that it is reduced once again to
making many losing moves at random. While these are
rather trivial controls in the present situation, they do
serve to illustrate to demonstration groups how man, by
means of programming, can exercise appropriate safeguards to assure that he remains master of the computer.
Since fear concerning the latter is apparently shared by
many, pointing out the existence of these possible pro-
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gramming safeguards should help to allay anxiety stemming from this source.
The Hexapawn program 4 was written in FORTRAN IV
(Level D) to run under the· FORTRAN Console Programming System 5 • It also uses subroutines of the Graphic
FORTRAN System. The Console Programming System or
CPS requires one systems tape and three scratch tapes.
The object program specifies the type and scope of the
image and data manipulations at the IBM 2250 Display
Unit by calling appropriate CPS subroutines stored on
the systems tape. Since a similar program, written in
FORTRAN IV except for the display processing, had already
been prepared by the senior author for the 7044 Graphic
System, it was possible to use most 6f the logical FORTRAN
subroutines with minor modifications. The major changes
occurred in programming the 2250 Display Unit in FORTRAN
and adding new features to the other programs.

FIGURE 7
GENERAl FLOWCHART OF HEXAPAWN GAME

Fig. 7

General Flowchart of Hexapawn Game.

A general flowchart of the Hexapawn program appearsin Fig. 7. It consists of a main program and 14 subroutines which, together with the CPS and GFS subroutines,
. occupy 188,560 bytes of storage. All of the display
processing is done in the first subroutine, so that conversion to another graphic programming system that uses
FORTRAN, such as GPAK(i, would be mainly a method of
•
rewriting this subroutine.
4. Copies of th·is program may be obtained by sending a tape to the authors. The address is: I BM Education Center Dept. 914, South Road,
Poughkeepsie, N.Y. 12602.
5. The FORTRAN Console Programming System (CPS), New York, IBM New
York Scientific Center, February, 1966.
6. GPAK, Version II, Hawthorne, New York, Program Information Department, September, 1966.
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only thing that suffers is his pride.
Link says that their Auto-Lift Drums·
have been outstandingly reliable.
(In fact, they're using them on several
other aircraft simulators.) They're
also sold on Bryant's low cost per bit
At the heart of the system is a 3
and the interfacing compatibility of
million bit Bryant Auto-Lift Drum
that provid~s a digital interpretation the Drum with their GP-4 computer
of a 727 flight. When the pilot makes system.
a move, the simulator reacts instantly, Write us at Bryant Computer
just as a 727 would; simulating such Products, 850 Ladd Rd., Walled Lake,
things as broken landing patterns,
Michigan 48088. Ask for "On Line"
Application Note #4. We'll make a
rough weather and mechanical
"Bryant Believer" out of you too.
malfunctions. If the pilot goofs, the
It's a Flight Simulator, built by Link
Group to bridge the "safety gap" in
commercial pilot training. And it
does just about anything its winged
sister can do.
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Let us show you how this system can be
expanded to the configuration shown.
Contact your nearest SCC Sales Office
listed below and s,et up an appointment for
us to come to see you.
WASHINGTON, D.C.
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301 / 779-2510
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New

DAC Series

-

Reliable

Acoustical
Coupler

Adaptable

plus
* Packaging
design and unique filtering circuits gives superior
noise rejection
* There
is space for additional modular circuitry to provide, serial
to parallel, or the reverse, character recognition circuits and
, more

\'

* Circuit monitoring is provided by an assurance speaker with
volume control
I

* Half or full duplex operation allows flexible usage

.",

* Standard EIA (RS232B) interface or readily adaptable to others
* Portability - only 10/1 6/1 6 and 5% Ibs.
X

DATA COMMUNICATIONS SYSTEMS, INC.

X

11

4230 CENTRAL AVE. N.E.

MINNEAPOLIS, MINNESOTA 55421
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(612) 788-9295

PRe designs real-time management
informatiol1 systems. Inclusive.
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Our conviction is that an automated Management Information System must encompass
not only hardware and software, but what we
might call peopleware as well. For the structure of any M.I.S. essentially creates an environment - flexible, expansible and tailored to
the nature of the problem - within which people function and do useful work more efficiently. This total environment is taken into
account by Planning Research when we
undertake the architecture of a Management
Information System.
We begin by defining both the economic
implications and the technical specifications.
We design and optimize the system to work
efficiently with the people who use it. We pro-

PEOPLEWARE

cure the most effective hardware for
the job (we make no hardware of our
own). We create the software. We train the
personnel. This approach ensures that the
whole system will work more efficiently and
interact successfully with the people who use it.
We can take this approach because PRC is
a most unusual group of people whose disciplines include economics, business administration, behavioral psychology, most branches of
engineering, the classical sciences and mathematics. These and other disciplines interact on
multidis~iplined teams to form the most powerful analytical tool yet developed for the
solution of computer system problems.
To find out what this total approach can
mean to you, contact Mr. J. N. Graham, Jr.,
Vice President and General Manager, Computer Systems Division.

PLANNING RESEARCH CORPORATION
Home office: 1100 Glendon Avenue, Los Angeles, California 90024
An Equal Opportunity Employer. Candidates are invited to write to the Administrator for Professional Staffing.
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How to choose
between the two great
disc packs.
Both of these disc packs are great.
The following checklist will help you
figure which is greater. *
Memorex
Mark I Disc Pack

The Other
Disc Pack

Memorex
Mark I Disc Pack

The other
Disc Pack

)

For more information, write us at Memorex Park, Santa Clar<;l, California 95050.
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Announcing the world's .
most advanced new
family of computers.
"

,

TheNCR
Century Series•
.Never before so much
.performance a~
·so Iowa cost.

NCR announces a new family of
computers. The Century Series represents a new chapter in electronic data
processing and incorporates the most
modern technological developments.
We spent years designing and perfecting the Century Series of computers. For all levels of users. For both
business and scientific applications.
And for easy, low-cost installation.
A compatible family of computers.
The Century Series will meet your
requirements today and
tomorrow. You can
increase capacity
and power as your
needs change. No
need to start over
again. ,And no expensive reprogram'mingo
Great advancements in
computer technology are incorporated in all members of the family. Their internal memories utilize thin
film, short rods. Offering speed in the
800 nanosecond range. Yet automated
manufacturing techniques have made
this ultra-fast memory !ower cost than
slower core memory.
Monolithic integrated logic circuitry
is used throughout the Century components. This new generation of super
circuits has the power of conventional
or hybrid types used in the past and at
a fraction of the size. A universal type
is arranged in only six different patterns to make up 80% of all logic
circuitry in the Century. This standardization achieves a high degree ofop-

erating reliability at greatly reduced
cost.
Dual spindle disc unit is an important common feature of all Century
computers. For small Century systems
it provides magnetic file processing.
For larger Century systems the disc
unit serves as a storage device for op~
erating software.
Wide range of CPU memories, from
16,384 to 524,288 eight-bit characters.
Future Century computers will
offer memories up to
one million
characters. The lowest
cost Century· offers three-way simultaneity and on-line processing.
You can move up to nine-way' si':'
multaneity and multi-programming,
and eventually to multi-processing
and 17-way simultaneity.
'
Expandability! All Century com:-

puters have it. You can add'
more disc units with 108 or
180 kc.transfer rates and eightmillion character capacities. Card
Random Access Memory (CRAM)
'units' each with a capacity of 125 million characters. Magnetic tape units
with transfer rates up to 240 kc. 3000
LPM printers. MICR sorter/readers.

OCR readers. Punched card and tape
equipment. Remote on-line devices.
Sophisticated software! No other
computer in the same price range as
any Century computer can offer as
much. Compilers, operating systems,
applied programs and utility routines.
All written, tested and ready-to-go for
all members of the family.' Programming languages: COBOL, FORTRAN
and NCR's own NEAT /3. You'll appreciate the completeness of the Century
operating system. The monitor section,
for example, can completely schedule
a Century computer's operation. Programs are loaded and automatically
executed in the desired sequence
based on priority, date or special conditions.
NEAT/3, a language with built-in
simplicity, incorporates simple English instructions with powerful tools
that enable the computer to generate
its own program. Complicated rogic
and coding are eliminated because flexible procedural instructions and pre-programmed
major computer functions are
combined in one language.
Get the complete'story
of the Century. There's
much more to tell about
the Century Series that
gives unequalled per-dollar performance. Call your
NCR representative today'
for more information or.
write to The National Cash
Register Company, Dayton,
Ohio 45409.

1~lcsl~1
THE NATIONAL CASH REGISTER CO" DAYTON 45409
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a million prospects

PROCESSING

ON THE FARM
by NORMAN B. ANDERSON

D

The world's oldest and newest technologiesagriculture and data· processing-are meeting
along an expanding frontier. In the few years
. since the first exploratory encounter between
farmer and computer, a fruitful area of joint enterprise has
developed.
Data processing services available to farmers today range
from simple accounting aids to highly sophisticated methods using linear programming for least cost rations and
farm planning, better known as resource allocation. The
type of service needed in each individual case depends, of
course, on the size and diversity of the farm and the specific
goals of the enterprise. Ideally, the computer should help
the farmer optimize usage of all available resources-land,
labor, livestock, capital, and equipment~
Computer applications for farmers are still in their beginnings, and potential benefits have not yet been fully
realized. But the magnitude of the promise is already
apparent.
At present, approximately 15,000 farm enterprises in the
United States rely on automatic data processing in some
phase of their operations. But it is estimated that more than
a million farms may eventually benefit. This prediction
rests on the premise that any farmer with more than $10,000 annual gross is a potential candidate for dp services.
Today, this premise is being widely substantiated.
Until quite recently, it was widely assumed in the data
processing industry that only large, diversified farming operations might reasonably employ computer services, and it
is true that the more sophisticated methods of data analysis
are mainly suited to large farming enterprises. Linear programming, which will be discussed later, is a case in point ..
But within the last year or so, it has become evident that
very simple data processing routines can be of considerable
help, especially to small farmers.
Typically, the small farmer lacks both time and inclination for paperwork. As a result, his bookkeeping may be
inadequate. Lacking essential figures about his own business, he generally relies on intuition rather than facts in
running his· business-a technique likely to leave him behind in today's competitive world.
To help the small farmer overcome this handicap, a
growing number of local banks in farm areas (encouraged
84

by the American Bankers Association) now offer .accounting procedures known variously as Rec-Chek or PAM (Personal Accounting Management).
In these systems, the farmer puts a three-digit code on
every check he writes. This code identifies the purpose for
which the check was written-fertilizer, fuel, seed, labor,
etc. Deposit slips are similarly coded to show the Source of
the earned money. When the farmer gets his monthly bank
statement, every debit and credit is clearly identified on a
nine-column form which constitutes a complete incomeand-expense account with up to _98 separate categories.
Income or expenses can be allocated to separate enterprises
such as specific crops, dairy, poultry or beef operations and
to specific sub-categories such as labor, seed, fertilizer,
harvesting, etc. In addition, the bank provides quarterly
and yearly summaries.
The charge for this service is quite moderate. For example, the Bank of Kremlin in the tiny farming town of
Kremlin, Okla. (population 150), charges 10¢ per item
processed. Even at this modest fee, the bank earned more

Mr. Anderson is program administrator, agriculture, at IBM,
White Plains. He has been with
the company since J952, start~
ing as a marketing representative. He ha~ a BBA from the
Univ. of Wisconsin.

DATAMATICIN

First: 45 day delivery.
Now: New prices
from $18,000.

SEL 810A 4K, 518,000
SEL 840A 8K, 560,000
Last year we installed over 100 computers and learned two
things: Whatexcellent machines they are. How to produce them
more efficiently.
So we doubled our production capability. Result: in August we
announced 45-day delivery. Now, across-the-board price reductions of 10-20% on typical computer and peripheral configurations.
Same great features. Nothing changed.
For example, the 16-bit SEL 810A has all integrated circuits.
Three priority interrupt levels. 4K memory. Inputl output typewriter. High-speed multiply and divide. Real time 110 structure.
The 24-bit SEL 840A features include: all integrated circuits.
8K memory. Three hardware index registers. Hardware multiply
and divide. Power fail safe. Inputtoutput typewriter. Multi-level
indirect addressing. Real time 110 structure. And a real time
monitor.
C~II

Joe Popolo in our Marketing Department. Give him your

specs~ He'll give you a quote. Probably' within two hours. The

.
number: Area Code 305/587-2900.
If you vyrite: P. O. Sox 9148, Ft. Lauderdale, Florida 33310

Systems Engineering Laboratories
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ON THE FARM ...

than enough to offset the rent~l of the punched card
equipment after the first six months of operation.
The farmers find the new service even more profitable.
By the time the plan was put in operation, in January,
1966, 95 area farmers had signed up, reported V. W.
Mendenhall, the bank's president.
"Many were astounded to see how much they had been
spending in certain categories," says, Mendenhall. Some
were surprised that certain sideline crops were more profitable than they had supposed. This proved that previously
they had no clear picture of their own operations. Now, for
the first time, these farmers have a rational basis for production planning, credit planning, and-best of all-for
claiming tax exemptions they might otherwise have overlooked."
The Bank of Kremlin performs these accounting services
on punched-card equipment as an adjunct to its normal
processing of debit and credit entries for demand deposits.
Encouraged by the enthusiastic acceptance of this service,
the bank has ordered an IBM System/360 Model 20 and
expects to move into more sophisticated methods of data
processing as part of a farm advisory service.
The more advanced computer-based accounting programs include:
_
Enterprise Accounting. ,Computers analyze basic farm
records to pinpoint cost and profit performance of various
crops. Inventory control based on projections of market
conditions is a key part of these programs. Programs are
also available to analyze crop yields on the basis of selected
varieties, and to evaluate such factors as special fertilizers,
chemical weed control, planting methods (between-row
and within-row plant spacing) and even moisture condi'
tions.
Tax Accounting. Keeping track of such complex tax
factors as various depreciation rates and write-off for buildings, machiriery, etc. '
linear programming for management
Aside from providing accounting aid, computers now
offer a wholly new management approach for larger fams,
based on' the principles of linear programming. The computer is fed all obtainable data on a given farming operation. It then evaluates possible mariagement alternatives
and figures the potential dollar returns for each. As in
industrial applications, the computer is able to put forth
the management plan with the greatest profit potential by
analyzing and comparing a great many interrelated but
variable factors.
One -linear program, for example, analyzes feed formulas
to take advantage of changing prices in the various feed
components while keeping livestock adequately fed at all
times. Moreover, the program determines the cheapest nutritionally adequate feed mix, and shows how to minimize
the cost per pound of beef sold. A program of this type
considers such factors as cattle prices, feed ingredient
prices, length of feeding period, nutritional requirements,
and the price quoted on the appropriate futures market. It
indi~ates the optimum size of feeder cattle to buy and the
most profitable rate of gain.
To obtain the necessary 'input data for this program,
participant livestock farms and feedlots have installed devices to measure the various ingredients of a feed formula
by the pound or by the bushel. Accumulating such data, in
addition to paying for computer time, may be costly but
one w~st coast cattle feedlot estimates they are saving 50¢
to $1 per ton of feed used.
In the poultry industry, estimates have ranged to $2-$4
per ton cost reduction over previous manual methods of
86

calculation. A recent issue of Broiler Industry magazine
carries an article on Bayshore Foods, Inc., Easton, Md.,
which notes that computer utilization has (1) cut feed
costs on 150,000 tons yearly by 2-4%, which means the
computer is paying for itself; (2) broiler breeder egg
production can be forecast and kept uniform up to H~
years ahead; (3) feed formulas can be changed and in the
hands of the feed mixer within 3Q minutes.
Linear programming of this type is based on a mathematical model of a particular type of farming operation,
and such models are now being widely develo'ped in the
agriculture departments of various large universities in
farming states such as Pennsylvania State University and
Arizona State University. At Arizona State Dr. R. J. Becker, ,professor of agricultural economics, is teaching a course
using mathematical simulations. Typically, farmers supply
data _for'the computer on total farm acreage, soil fertility
levels,_ expected crop prices, local weather conditions, capital and labor at hand, anticipated production and related
costs. The computer thereupon suggests: what crops to
plant, amounts and ratios of fertilizer for each crop, insecticides and herbicides to use, how to distribute labor, how
much capital to apply against each rotation, and the minimum tillage required for good seed beds.
The first farmer-controlled and university-guided dp
center has been established in Madison, Wis., under the
direction of Dr. John R. Schmidt; chairmari of the department of agricultural economics. Named the Agricultural
Records Cooperative (ARC), the center is constantly expanding and improving computer applications to farm
problems.
In soil analysis, for example, ARC linear programs can
consider some 300 possible fertilizer applications for some
40 specialty crops before printing out a recommendation.
Dr. Leo Walsh, soil specialist of the University of Wisconsin, enumerates some of the factors involved: "We consider
yield potential, subsoil fertility and moisture, cropping sequence, probable precipitation~ and even the level of managerial ability before a recommendation is made. It is only
through the use of the computer that we are able to go into
this much detail for each farmer. We feel that we are more
. accurate because we are able to base our recommendations
on more than just soil samples and soil test results."

l

II

improvi,ng the breed

Herd improvement is another program in ARC's computer-assisted farm service. "We're ready to go with our
sheep and beef-cow program right now," says Dr. Vern
Felts, a Wisconsin professor in charge of, progeny records.
"Our sheep records will help us construCt an index based
on the weight of the lamb, fleece weight and twinning
ability. In the beef-cow program we will have available
carcass data on slaughtered calves, weaning and yearling
weights and weaning and yearling scores. So we should
have some pretty sound data for herd selection." Similar
programs have been developed for poultry genetics.
Extensive analysis through'linear programming naturally
requires detailed input data. In fact, the amount and
accuracy of information furnished to, the computer is the
key to successful decisions. Large farming enterprises already using extensive record-keeping systems are therefore
the prime prospects for computerized planning. "The time
taken by our tax records," says one farm manager, "is
roughly 90% of the time needed to furnish enough data for
farm management purposes. So the extra effort and time
needed to fill out the additional blanks may pay enormous
dividends."
In the example of resource allocation for farm planning
costs, receipts and cash returns would have to be d~terClATAMATIClN
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COBOL-AID WORKS TWICE AS FAST AS ASPIRIN TO REDUCE
THE FATIGUE AND HEADACHES CAUSED BY COBOL
PROGRAM MAINTENANCE ... AND COSTS ONLY $ISO

•

COB 0 L C R 0 S S

,-

PROGRAM

REF ERE NeE

A I D

PGLINE

PGLINE

PGLINE

024130
033170
026150
011030
010080
011180
033030
038040
012170
009190
011,030
010010

025120
035140

026130

PGLINE

011060
010090
012050
033120
039080

016120
010120
013060
034080
039150

017030
035070
046160

017040
02.2170
015110

017050
023010

023020

.PGLINE

PGLINE

025060
035180
048060

026100
036070

PGLINE

016170

You're right!. COBOL-AID is not a revolutionary new product ... but, neither is aspirin. COBOL-AID is a cross reference listing for individual source programs and for multiple programs
of a system. Operating at near reader and printer speed, COBOL-AID attac ks the Procedure
Division of COBOL Source Programs. It cross-references every data name, literal, and library
name by page and line number. Like the index of a technical manual, COBOL-AID gives you a
comprehensive list of data names and tells where they are located. That means greater accuracy, few~r compiles, and faster program maintenance.
With COBOL-AID you get fast relief from the tedious search for any statement affected by
a program change. By using COBOL-AID's combined cross reference list, you can evaluate the
magnitude of changes to master files in terms of the entire system, not just an isolated program.
The active ingredients of this valuable time-saving aid include 3 COBOL Source Programs,
2 IBM DOS Sort Programs, DOS Job Control, and full documentation. COBOL-AID is designed
for all S/360 COBOL Configurations.
COBOL-AID is available without a prescription. But we warn you ... it is definitely habitforming. Test the remedial values of COBOL-AI D for yourself, right at your own installation.

r------~-------------------

COMPUTER RESULTS CORPORATION
1680 Riverdale Rd. West Springfield, Mass 01089

Just fill in and mail the
)

Please send COBOL-AID on approval. After 30 days, we will send
$350 as full payment or return program. We agree not to duplicate the
program and shall not permit use of the program, gratuitously or for
valuable consideration, by anyone other than our corporation.

coupon. We. will send you
COBOL-AID to use for 30
days. After one month,

NAME ____________________________TITLE ___________

send payment ($350) or

FIRM ____________________________________________

return program •

.

~

ADDRESS________________________________________
CITY ________________ STATE----------ZIP CODE----

..
Q •.

Another

time~saving

I . .
..
L. ... _~---~_ ... ___ ----~_ ... _~-~- ... - - J

aid for programmers from

COMPUTER RESULTS CORPORATION/~:~tO s~~~~~~~~~,R~~~~. 01089
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ON THE FARM ...
mined for each crop possibility. Depending on the degree
of past record-keeping information, input data may be
easily developed from a combination of available records
on operating experience. "We have found this effort has
increased pi'ofits substantially and has assisted administrators to make better management decisions, worth many
times the cost of the computer" -so states the agricultural
economist at one large farming operation in California.
To an increasing extent, farm cooperative groups, associations, banks and private concerns are becoming interested in setting up data processing service centers. In
Provo, Utah, the Dairy Herd Improvement Computing
Service-one of 12 such centers in the country-uses a
System/360 Model 30 to analyze production and breeding
records of 120,000 cows on 1,400 affiliated farms of the
Dairy Herd Improvement Association ..
The computer, working from data supplied by the dairymen on special forms, prints out a complete record of each
cow's current production, along with its historical production figures. Another report shows the individual cow's
standing in relation to the rest of the herd. By comparing
production records with breeding, the dairyman knows
which sires and dams to breed, which to provide additional
feed, and which to cull from the herd.

dp education efforts
Essential to the success of data processing services for
farms is a preliminary educational campaign, instructing
farmers as to the best methods of record-keeping and data
acquisition. Clients should also be aware that computer
readouts should always be interpreted against the palpable

realities of farming, rather than being followed blindly on a
purely theoretical basis.
"In many cases," reports a dp service manager, "farmers
expect too much from linear programming. The computer
can offer guidance in management decisions, but it can't do
the farmer's basic thinking for him."
As an example, the rancher-grower must develop the
specific feed formulation that will satisfy his requirements,
then the computer can determine the least-cost ration from
the analysis of his available inventory and could then tell
him the specific items that could lower his cost.
.
Farm advisory- services with data-processing facilities are
already available in many states, either through state universities, state farm bureaus, banks and lending institutions, or-increasingly-through farm cooperatives and
private consulting firms. Costs are still far from standardized. Universities, for example, often develop their programs under research grants and make them available to
'farmers either free or at nominal cost-the farmer thus
being indirectly subsidized by tax money.
But universities are often more interested in developing
new programs than in providing a general farm service.
Consequently, they may only accept cases that will further
their research projects. The need thus persists for more
cooperative or privately owned farm data processing cen, ters operated on a fee or contract basis.
Seen in broad perspective, the conjunction of farming
and data processing fits quite logically into the pattern of
historic change that has transformed farming in .our century. It is in line with the current transition from labor to
capital as the major farm input. It characterizes a new era
in farming in' which sophisticated planning and management is as vital to the farmer as the ability to raise crops or
livestock.
•
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CLARY Model AN·I6· offers
High Reliability and
Mil Spec compliance.
• Designed to meet or
exceed applicable parts
of Mil-E-16400,
Mil-E-5272 and
Mil-E-5400
• 5000-hr. MTBF in
military airborne
operation
• Compact - 3" H. x·
3" W. x6~" D.
• Lightweight - less
than 4 Ibs.
• Cartridge loading
• 1500 characters per
minute
• 64 alpha-numeric (ASCII
Code) characters
Performance Prov.en on many Programs
FIll B Aircraft Mark II
Avionics System
RF111 Aircraft - Avionics'
System
DMED - Mobile
Commu!,)ications System
DAsCll - Mobile
Communications System

PERSHING - Mobile
Automated Checkout
Equipment
SSCNS-·Ships SelfContained Navigation
System
Advanced HAWK - Fire
. Control

Ask for Data Sheet
No. S-173

CLARY MODEL 2000
Fully qualified Severe
Environment Printer
• Up to 21 columns
(12 characters per
column)
Model 2000 has
qualified on many
Programs. (Names
on Request)
Ask for Data Sheet
·S-181

CLARY
CORPORATION
OATA EGUIPMENT OIVISION
3 7 0 WEST CLARY AVENUE
SAN GABRIEL, CALIFORNIA 9'1776
[2'13) 287-6'1'1'1
•
(2'13) 283-2724
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what say?

"X = ZY
12 COS (CM-3)"
"FISCAL BUDGET 1962 . . . $3,765,574.32"
"SALES A3646 . . . $12,000 . . . 6-10-65"
"SHIPPED 5-5-65 •.. 9 GROSS"
"INVENTORY J-67443-A . . . 12 UNITS"

tell it to the new CONTROL DATA® 3300/3500
time-sharing systems for business/scientific computing

'.

CONTROL DATA 3300/3500 Computer Systems introduce time-sharing tailored to your individual data processing or computational
requirements, with new flexibility ideal for a whole spectrum of
medium to high performance needs. Here is power to make business
more scientific - scientific problem-solving more businesslike.
And with the comprehensive range of Control Data peripherals
available to you (many of them shown here) information can be
input and output in any preferred format, from widely separated
locations. 3300/3500 Systems talk the language of research production control - engineering - accounting - business management - you name it. And, talk the language of ordinary individuals, through people-oriented peripherals, newest breed of
Control Data I/O devices that permit scores of people to use 3300/
3500 Computer power simultaneously as if the system were totally
dedicated to each user. 3300/3500 Computers offer a choice of

several power configurations . . . automatic program relocation
features ... main core memory of over one million cha~acters ..•
1.25 or 0.8 microsecond central memory cycle ... new and powerful commercial data processing instructions ... improved performance from existing software library ... new time-sharing software
systems. We can provide complete documentation, hardware and
software demonstration, and practically immediate delivery!

and talk about price/performance '
... better than anything yet, even from Control Data: If you're
paying $10,000 or more monthly it's well worth looking into the
CONTROL DATA 3300/3500 Time-Sharing Systems. They're no
mere experimental beginnings, but the first concrete and proven
time-sharing systems in their price/power class. For information contact our representative in your area; or write our Minneapolis address.

CONTROL DATA
- - -.

. . .

8100 34th AVE. SO., MINNEAPOLIS, MINN. 55440
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UScotch" Brand NO.77?
The computer tape
Western Union depends on.

When accuracy is vital and errors canr
be tolerated, the computertape that meE
Western Union's needs is "Scotch" Bra
No. 777 Computer Tape.
Western Union's advanced communi(
tion systems carry critical infdrmaU
vital to our nation's economy and defem
I nformation loss or errors onthese syster
can prove very costly, even disastroL
After testing and evaluating all compu1
tapes, Western Union chose "Scotct
Brand No. 777 for these systems.
THE REASONS: reliable error·free perf(
mance; long term dependability ov
thousands of passes; complete compa
bility through all bit densities and cor
puter systems.
AUTODIN - This system designed I
Western Union for the U.S. Department
Defense employs computers in nine rei;
centers and serves more than 2,700 su
scribers. "Scotch" Brand No. 777 is USE
in this vital defense installation whe
error-free reliability is imperative.
INFO-COM- This new computer-co
trolled system will handle thousands
messages a day through centers atAtlant
Chicago, New York and San Francisc
"Scotch" Brand No. 777 ,meets the sy
tern's exacting demands, provides quali
assured performance at all bit densitie
SICOM-This new system for the secu
ities industry permits subscribers 1
inter-connect their headquarter's wire ar
order rooms, and branches and posts c
the floors of New York and American stO(
exchanges. Where split-second commun
cation is vital under a giant workloaq, th
choice is ··Scotch" Brand No. 777.
WHAT ARE YOUR NEEDS? Find out ho
you can profit from the long-range, erro
free reliability of IIScotch" Brand No. 77
Computer Tape. Write: Market Service
Department, Magnetic Tape ~ Ir\'t=
Division, 3M Center, St. Paul,L!J U[
Minnesota 55101.
comPAt

Who knows more abou
computertape than.th~
people who perfected it

Do. you know what
it takes to make your
computer draw li~e this?

4.

I

l

CalComp
that's what.
All it takes is a CalComp Plotting System. To get the picture,
call or write: Dept. 0-3, California Computer Products, Inc.,
305 Muller, Anaheim, Calif. 92803. Phone (714) 774-9141.

•••••••
Standard of the Plotting Industry

(TALENTED ENGINEERS AND PROGRAMMERS REQUIRED-RIGHT NOW.)
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COMPUTING
IN LATIN
AMERICA

people problems

by SERGIO F. BELTRAN

(

'-:--]-- The last three years have witnessed an important increase in the number and size of computer installations in several Latin American
[
countries. For example, in Mexico, the rate of
growth in the number of installations has been approximately 30% per year (1965: 90 computers; 1966: 110;
1967: 150); in Colombia, in spite of severe financial difficulties, the number of installations is expected to double
during 1968; Venezuela and Chile will probably see a
doubling of installations during the next two years; and
Brazil's 200th machine should begin operation during this
year. In Argentina, where a large-scale GE 625 has been
installed, the rate of growth is also gaining momentum.
This rate of growth in these countries makes more evident the unevenness of computer science development
among them. It also dramatizes how critical the shortage of
properly trained personnel has become, and to what extent
the "take-off" in many countries will depend on adequate
training of pioneering groups of skilled specialists.
At the same time, the complex problems faced by the
majority of installations impose the necessity of closer collaboration and a more active and constructive sharing of
costs and responsibilities between users and manufacturers.
With a relatively small number of each computer model
installed in these countries, the manufacturers face understandable difficulties in providing software and maintenance support to the extent that it is provided in countries
where the amount of machines makes possible substanti,al
investments in these aspects.
The establishment of the Latin American Institute for
Information and Computer Sciences (LAnes) has provided
one way to overcome these difficulties through its program
to coordinate cooperation of the computing centers from
this region among themselves and with other international
institutions. LAnes was founded last September in Chile by
representatives of 47 computing centers from 15 Latin
American countries. The membership includes organizations and institutions who are interested in information
science, and who mayor may not have computers. The
'objectives are to coordinate the planning, promotion and
support of academic and R&D activities of the membership
in the computer sciences. LAnes hopes to create centers of
dp instruction in the Latin American countries where these
do not already exist, and to help extend the activities and
improve the teaching in the existing centers. The organization also hopes to alleviate some of the manufacturers'
responsibilities by establishing program libraries and a
documentation center on computer sciences.

March 1968

expansion or development?
.
Some years ago, in reference to economic structures, the
late mathematician and economist, Schumpeter, described
the possibility of having "expansion" without necessarily
having "development." Taking a close look at the type of
growth in information processing in Latin American countries (including many of the most important centers), it is
easy to detect the possibility of this danger. Froin a qualitative point of view, probably the II).ost important aspect in
the near future will be to insure a real "development" along
with this expansion. The increasing need for computing
power, the intensive sales efforts of the manufacturers, and
the influence of the pioneering research projects organized
in the U.S., Western Europe and Canada, favor the expansion of Latin America's computing facilities and their research projects. Naturally, this desire for expansion makes
it imperative to organize the short- and long-range educational programs to insure the availability of highly trained
personnel, and to most profitably use the computing facilities' sophisticated equipment.
An acute lack of properly trained programmers and
systems analysts now exists (or will, in the near future) in
Mexico Colombia, Venezuela, Brazil, Peru, Chile and Ar. of these countries, manu f acturers '
gentina.'
In everyone
schools and private training centers are mushrooming. And

Mr. Beltran is director of the
Latin American Institute for
Information and Computing
Sciences, an IFIP-affiliated professional organization. As professor of math at the National
University of Mexico, he
founded the electronic compu- .
tation center there. He is also
a past president of the Mexican
Assn. of Computing, and holds
a BS in civil engineering, and
a as and MS In math.
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Best thing
next to an 1108 ...

COPE .45
Best thing next to an 1108 is a COPE .45
Remote Terminal next to the user. COPE
.45 is the fastest, most efficient data communications system going, bringing 1108
computer power within immediate reach
of any user, anywhere, anytime. Compared with any other terminal using voice
grade lines, it's 3-to-6 times faster, with
6-to-12 times more throughput achieved
through full duplex communications.
For 110711108 programs ... the COPE
Remote Terminal provides 100% backup,
with immediate turnaround in a load-andgo environment for your library of programs. Tie into an outside 1108 via COPE
Terminal or add a COPE Controller to
close the loop of intra-company communications.

For your intra-company 1107/1108 ...
the complete COPE communications system makes the superpower of your spaceage 1108 instantly available, dissolving
the barriers of space and time with the
greatest possible economy. Overall savings in communications/modem costs,
reduced operator time and operations
overhead can not be matched. No greater
throughput per dollar can be demonstrated.
For heavy FORTRAN/COBOL users ...
the COPE .45 places you at the center of
the world's fastest computer satellite complex through the UCC utility network.
Your present FORTRAN/COBOL programs-now running on any computerare readily adaptable. With only minor
CIRCLE 44 ON READER CARD

modifications, they can be stored for oncall use at any UCC center near you .
COPE .45 is here, working, now. It can
be connected on-line for you within
hours. Ready to accept your FORTRAN II,
IV, or V; COBOL, L.P., and/or APT programs.
Please contact: Data Communication
Systems Division, 10655 Harry Hines
Boulevard, Dallas, Texas 75220

computer Industries Inc
Data Communication
Systems Division
a subsidiary

0'

University Computing Company

)
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IN LATIN AMERICA . ..
0

l

several universities' departments and schools have included
computer science courses in their curricula. But as time
passes, it is evident that these two main sources of education will not be sufficient to solve a problem that is already
forcing many potential users to consider the installation of
an electronic computer as too risky a venture.
In the U.S., Canada, and Western Europe, professional
mobility is customary and accepted by most undergraduate
students in all areas. For students majoring in physics,
biology, or social sciences to shift during their last term to
computer programming is quite natural. In Latin American
universities, however, inclusion of programming courses in
the last years of engineering, science or economics school
has not had a similar effect. Practically no students have
shifted to computer sciences as a professional activity, nor
have they gone into the few graduate programs that have
been organized from time to time. It is now generally
accepted that Latin American universities will have to
adapt themselves to the demands of these emergingprofessional activities, and organize undergradu~te departments
leading to a bachelor's degree in computer sciences. In
order to assist in this urgent task, LAIIes has submitted a
plan for an eight-semester undergraduate curriculum to a
number of computing centers and universities, which will
hopefully serve as a starting standard program.
The University of Buenos Aires was the first university to
establish an undergraduate school in computer programming. During 1968, the Universities of Concepcion
(Chile), Oriental (Uruguay), Sao Paulo (Brazil), Central
de Caracas (Venezuela), and the School of Municipal
Engineering of Mexico will try to start their own undergraduate schools for degrees in computer science.

the software, and with no possibility of securing any really
experienced and knowledgeable advice from the manufacturer's personnel, 90% of the installations decide on abandoning such hard software, and fall to assembly or machine
language programming. The situation is even worse when
the needs of a user call for a modification or an enlargement of any of those "black boxes"-as no access whatsoever is possible to the inner structure of the machine.
Another problem, that of "soft hardware," has several
different aspects; one of the most important is the growing
need for customers to be able to interface different makes
and models of second generation machines. Up to now, the
local branches of the manufacturers sneer and scowl whenever problems of this nature are posed to them. But their
attitude is most likely due more to a lack of personnel
capable of undertaking these responsibilities, than to a
narrow-minded sales attitude.
As is evident, computer science development poses problems of a more acute nature in the Latin American countries than in more industrialized nations. In order to make a
reasonable transference of fast-changing equipment and
techniques into a profeSSional and business media that does
not have a corresponding degree of absorption capability
(mainly because of a lack· of skilled, flexible personnel), it
is necessary to organize a massive short- and long-range
educational program in which manufacturers and users can
merge their resources and efforts for the benefit of the
whole computing community.
It is a good symptom that IBM and Bull-GE have joined
LAIIes and that the rest of the manufacturers have expressed interest in joining, too. It is also very promising
that the Union of Latin American Universities has--expressed its support of the LAIIes' curricula program, and
has shown its interest in contributing to the solution of a
'problem that many of its associates are directly experienc•
ing.
0

manufacturers' help

The efforts of some of the manufacturers have also contributed to the educational field, although this usually
means an intensive, non-credit course. Leading the way,
IBM has established an Institute for Systems Analysis in
Mexico to serve Central America and the Caribbean region,
and another one in Brazil, to serve the South American
countries. These institutes have been giving groups of
selected persons 6-9 months intensive training courses in
programming and systems analysis techniques.
Following this line, Control Data is reported to be considering the establishment of a similar educational venture
in Mexico, joining the capabilities of their local computer
sales office, and the Mexican branch of their recent acquisition, CEIR.
Burroughs, the second most important dp company in
Brazil, and very active in Chile, Venezuela and Mexico, is
also thinking of setting up a coordinated educational effort.
Bull-GE and NCR will undoubtedly follow the trend.
But even with these attempts, the immediate problems
remain, and many installations are operating at a dangerous level of sub-utilization.
Another problem frequently encountered is the "hard
software" problem. As mentioned earlier, the manufacturers are not finding it easy-or financially advisable-to set
up the costly structures on which software support has to
be based. As a result of users' groups not beipg formally
organized, every new customer receives a deck of cards, a
magnetic tape reel or a disc pack, and some operating
instructions, which hopefully will make the executive
monitor, the compiler's translators, or the statistical rou.
tines run in a proper way.
Without information about the architecture of the system, without proper and intelligible documentation about
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And always remember the one basic rule-if
it doesn't say what J. B. says, it's wrong./1
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lots of proiects

CALIFORNIA STATE EDP
of Los Angeles, is the chairman of the
Sixteen governmental intechnical advisory committee. This
formation systems were decommittee is comprised of 15 people
scribed to the State of Califrom the city, county, schools, and
fornia
Intergovernmental
state. Unlike the board, this commitBoard on Automatic Data Processing
tee has a single purpose-accomplishin Newport Beach, Jan. 31. The gening pertinent research involving dp
eral theme of the one-day session was
hardware and software. Currently, the
"Intergovernmental Information Syscommittee is focusing on the develop.tems Programs." The board was proment of statewide dp standards.
vided with a narrative overview of the
The other two organizational com16 projects which covered, in order,
ponents playing a major role in state
five areas: education, cities, counties,
adp decisions are the Office of Manregions, and state. This order of presagement Services (OMS) and the Deentation either intentionally or inadpartment of General Services (DGS).
vertently supported the currently pop. Of the three organizational entities
ular bottom-up or "building block" apcited DGS has had, by far, the longest
proach to government dp.
involvement in government adp. ReThe primary goal of the meeting
cent policy decisions regarding DGS
was to inform the board and, of
have circumscribed its formerly broad
equal significance, the participants
adp interests in favor of an immediate
from the various projects of the curconcern for implementation. The missrent status, present problems, and aning link between policy (board) and
ticipated future development of each
implementation (DGS) was provided
information system.
with the newly created OMS and its
First, a general description of the
first director, Charles P. Smith. Basiorganization and objectives of the
cally, OMS has been assigned the
State of California Intergovernmental
planning function for adp within the
Board on Automatic Data Processing
state governement. As one might exis needed. The board, under Supervipect, OMS has already become activesor Paul J. Anderson of Riverside
ly engaged in matters that include inCounty, is one of three organizational
tergovernmental adp.
components designed to coordinate
and guide the conceptualization and
construction of dp systems within the
the systems
state of California. The impetus for its
creation was jointly derived from the
Obviously, space does not permit
legislative and executive branches of
anything but a succinct review of the
California state government. The
16 information systems described to
board's basic responsibility is to sugthe board. Further and more detailed
gest policy for the present and future
information can be obtained by conuse of dp· by the state. This policy is • tacting the described project. Taking
expected to include an awareness of
them in order of presentation, we will
first look at an educational computerdp efforts at other levels of government; hence, the intergovernmental
based information system termed the
title. In essence, the board is in the
California Total Educational Informaprocess of deciding the broad goals for
tion System (CTEIS).
an integrated network of dp systems
CTEIS has evolved out of a recogranging from local to state levels of
nized need for a better method of apgovernment. The 11 members are
plying dp to our educational institudrawn from the city, county (three
tions. It assists regional areas to estabfrom each level), state (four memlish centralized computer facilities for
bel'S), and education (one member).
use by contiguous school districts.
Their primary interest in achieving a
Their major goal is to insure that all
coordinated approach to the acquisisuch. facilities are sufficiently compatition and utilization of computerble to comprise a total educational inbased information systems provides a
formation system for the state. Some
of the present applications are: stores
common bond for mutual interaction
and resultant policy decisions.
accounting, accounts payable, payroll,
The board has established two adtextbook accounting, budget simulavisory committees (technical and legtor, management reporting, student
islation) in order to draw upon requischeduling, student test scoring and
site expertise from various professions
reporting, attendance accounting, and
and disciplines. Tug Tamaru, general
guidance records.
manager, Data Service Bureau, City
Next on the agenda were municipal
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gQvernment information systems. First
to be explained was the San Gabriel
Valley Project (SGVIS). Based on the
findings of an adp design and cost
study, 'the 21 cities in the San Gabriel
Valley that expressed original interest
have been reduced to 10. These 10
cities are in the process of investigating the possibilities of creating a centralized adp facility for sharing by all
participants. A single major problem
now confronts the involved citiesmoney. Tentative plans, unless larger
sums of money are made available, are
to implement certain "bread and butter" dp applications such as water utility billing, hind use, and police statistics. It was interesting to note that the
sp~aker, Donald Rinaldi, city councilman, Covina, felt that the real significance of SGVIS was not in the dp accomplishments but in the ability of a
number of cities to formally agree on
participating in a joint project effort.
The second city-oriented project
presented was SOGAMMIS. It differs
from all other projects in that it is
university based ( School of Public
Administration, University of Southern California). Its research findings
have been elicited from a detailed systems analysis of two medium-sized cities, SOGAMMIS views the municipal
organization as a total system comprised of a number of functions or
"subsystems," each of which receives
and generates information not only of
interest to itself, but to other subsystems and central management as well.
In accepting this approach, many
medium-sized cities are realizing that
they can afford their own adp system.
The last of the three municipal.information systems explained was the
most technologically advanced. It is
the Los Angeles Municipal Information System (LAMIS) '. Considerable
detail about LAMIS hardware and software was provided to the audience.
LAMIS is now in the' second step of
phase three which emphasizes the expansion of its fiscal, personnel, library,
public works, police,' management,
and overall dp capabilities.
As the jurisdictional 'area grew, the
information. systems discussed became
more specialized in terms of the user
clientele. Only one of the three county
information systems reviewed was depicted in terms of countywide government use. This generalized system
was the Local Government Information Control System (LOGIC) of Santa
Clara County. LOGIC is similar to LAMIS in its intent and desired achievements. Next to be described was the
Uniform Welfare Information System
(UWIS) • UWIS is basically a study
of county welfare information needs.
The study is investigating the data
needs of public welfare agencies.
aATAMATICIN

----------
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Last, the Police Information Network
(PIN) of Alameda County adp operations were explained. PIN isa
computer-based warrant and want
system now used by numerous police
agencies in the San Francisco-Oakland area. Its successs has provided
impetus for the development of similar
systems in southern California. While
initially conceived as a county information system, it has been expanded
into a police-oriented regional data
base.
Both of the regional information
systems previewed were in their embryonic stages. The older of the two,
the Association of Bay Area Governments (ABAG), hopes to establish a
"comprehensive full-scale regional information system." Most of their activities are yet in the early stages of conceptualization. However, other ABAG
projects in the area of regional transportation and federal census-taking
are providing concrete experience for
the anticipated system design study.
The Southern California Association
of Governments (SCAG) is similar to
its northern counterpart in both goals
and accomplishments. SCAG is surveying potential user agencies in order to
ascertain their requirements for a future systems study.
The majority of the seven state information systems were devoted to the
field of· criminal justice. These were:
Department of. Motor Vehicles, Automated Management Information System (AMIS), California Highway Patrol, Automated State Auto Theft Information System (AUTOSTATIS), Departinent of Justice, Criminal Justice
Information System (CJIs), Department of Justice, California Law Enforcement Telecommunications System (CLETS), and Department of Cor..:
rections, Correctional Decisions Information Program ( CDIP ) . AMIS has
completed its conceptualization phase
and is in the process of creating an
adp systems design for subsequent
impleinentation. Motor vehicle registration and operators' licenses will be
its major focus. AUTOSTATIS is presently operating in an on-line, realtime mode. It contains information on
stolen and wanted motor vehicles
within California and some parts of
Oregon and Nevada. CJIS is now completing its design phase. Eventually,
it will contain a variety of criminal
information for use by criminal justice
agencies.
While pertinent to the board, CLETS
is not an information system. It is a
planned communications system linking all levels of California law enforcement bodies with one another as

does this conference have for those in
government? The response from both
groups should be "Tell us your problems and hopes and we'll tell you
ours." We are able to discern from
those in government a great need for
dp standards (technological), supportive action (legislation), and public
'funds. Thus far, sufficient sagacity has
prevailed among those directly concerned with government adp for the
omnipresent problems to be perceived
as opportunities.
The final comment offered deals
with the board~its composition and
relationships. The board's reality-orientation is reasonably assured by its
close cooperation with the Office of
Management Services (planning responsibilities) and the Department of
General Services (implementation responsibilities). It is useful to note that
almost one-half of the individuals recently appearing before the board
serve it in some other capacity. Furthermore, most of those present serve
in an advisory' capacity to one another's project.. It is suggested that this
form of linking memberships provides
the main hope for continued intergovernmental coordination relative to developments and, more importantly,
the creation of an intergovernmental
information system that is ultimately
recognized as a success.
-PAUL M. WmSENAND

well as appropriate national government systems. CDIP is an ongoing sys:'
terns analysis of the existing correctional information network and its decision centers. Perhaps the most salient observation gained from these five
projects was that they were more than
merely interrelated. They were, in
fact, overlapping a great deal into one
another's activities.
In conclusion, the Statewide Federated Information System (SFIS), and
the California Regional Land Use Information System . ( CRLUIS) were explained. Both are statewide in nature.
And both are waiting for monies in
order to continue with necessary design and analysis. SFIS and CRLUIS are
follow-on project activities stimulated
by the 1965 aerospace studies.

general observations
All . 16 information systems described to the board reBected a major
interest in people: their general welfare, their protection against anti-social behavior, their property, and their
hopes for more efficient government.
Those information systems now operating stressed fiscal matters and/or
law enforcement. General welfare and
property appeared to be next in line
for computerization.
What relevance does. this conference have for those in the dp field?
Or, for that matter, what relevance
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A UNIVAC 4!),1 real-time svstem
Lan process the equivalent of on~ novel
ever~' second, or an enc~'clopedia ever~'
minute.
You'd think olle would be enough
for anvboch'.
i-~ut t'he National Aeronautics
and Space Administration's wol'ldwicie
cmnmllllicat ions net\vork ( N ASC'Ol\I 1
ha," over 100 Univac computers,
And it !leeds them. III the
pre-launch, launch, orbit and reentrr
phases of Project Apol1o- the U.S.
program to IHlt a man on the moon
before 1 !170 huge amounts of data
H

ha\'e to be anab,zecl.
All of this data goes from
wherever the space capsule is by way of
the nearest of III land stations and
three tracking ships to UNIVAC 4D4's at
the Communications Control Center,
(;oddard Space Flight Center, l\Id.
The infol'matjon is the!lrelavecl
to other UNIVAC ,1!H equipment at .
~Iissi()!l Control in Houston. The
computer decides which control1el'
gets what information with
what priOl·it~,.
I nstl'UctiollS (based once more
(In priorities Ow computers determine)

are rela~'ed back to the astronauts or
appropriate parts of the capsule.
This is obviously vital work, Lut
for Univac real-time systems it's
almost just anothel' job.
Univac brings its far-out
experience down to earth to solve the
problems of communications and
decision making for industry. science
and education close to home:

UNIVAC

Univac is saving' a lot of people a lot of time.
.JL
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Imagine thatc
An encyclopedia as big as a minute.

How to choose
between the two great
disc packs.
Both of these disc packs are great.
The following checklist will help you
figure which is greater. *
Memorex
Mark I Disc Pack

. .}

..

,·:.i ' ,

The Other
Disc Pack

Memorex
Mark I Disc Pack

The Other
Disc Pack

L -_ _ _';;"O';';;;.;.;.~

For more information, write us at Memorex Park, Santa Clarc;t, California 95050.
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*8ased on products manufactured and sold in U. S.

:--

Announcing the world's '
most advanced new
family of computers.'
'.

,

The NCR
Century Series.
.Never before so much
.performance a,
·so Iowa cost.
0

0

'
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DUAL INERTIA DRIVE, INERTIA DISENGAGED

GEG announces the most important

recOrding advance in years ...
a time base error 01
:!:400 nanoseconds maximum
The recorder is CEC's new 2.0 MHz VR
5000. Because of its improvements in
time base error, the ultimate in real-time
restoration of data is now possible.
Tapes made on conventional data acquisition recorders under severe environmental conditions can be successfully
reduced with correct time base restored.
To some, however, there is another
achievement of the VR 5000 which may
be even more significant. It has a flutter .
correction capability five times more
effective than that of our nearest
competitor.
Reason: the VR 5000 is the only recorder
that offers Dual Inertia* drive, translating the ideal system concept into a
working reality-high mass recording
and low mass reproduce.

eEe also offers a complete line
of other analog recorders for
mobile, laboratory and aerospace
use at considerable savings.
Comparative performance report
on VR 5000 now available.
For your copy, call your nearest CEC
Field Office. Or write Consolidated Electrodynamics, Pasadena, California 91109.
A subsidiary of Bell & Howell. Ask for
Bulletin VR 5000-XB.
*Patent Pending

CEC/DATATAPE PRODUCTS
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news briefs
types and patent applications (on a
stylus assembly and facsimile transmission system) to A. D. Little Co.
GSI then bought these assets for
$500,000, and is presently developing
production prototypes. Arrangements
have been made with five firms to field
test these machines. GSI proposes' to
lease this model in anticipation of
more advanced devices it plans to develop.
The 20-pound transceiver sends
and receives documents over phone
lines (six minutes for S~f" x 11"
copy) merely by placing a telephone
receiver in the cradle of the unit and
pushing a button. By means of indexes
on the unit, the operator can control
the amount of material-line, paragraph, signature-sent, saving on
transmission costs.
The GSI Leasing' Corp., which

started operation in December, will
restrict itself to IBM System/360's. As
of Jan. 1, one system costing $41S,000
had been leased. Finances for this
subsidiary include a $3 million loan
and about $7 million of the debenture
offering.
Under information services, GSI
will provide systems analysis and design, programming, management and
other related software services. This
12-man operation will also provide
software and systems support to prospective customers of the leasing subsidiary. A 360/50 has been ordered
for these activities, to go in during
third-quarter 1965.
In addition to sales offices in New
York and Rochester, GSI will open
them in Boston, Philadelphia, Montclair, N.J., and 10 other cities before
the end of this year. At least 25 more
programmers and analysts, 25 production personnel, and five leasing salesmen will be hired this year.

GODDARD STARTS UP MODEL 91

I

,"'

February arrival, while the other is
due this month at Greenbelt.
The 91's execution cycle time
ranges from a minimum of 60 nsec
for fixed point addition to 2.2 usec
for fixed point division. By comparison, the CDC 6600 ranges from
300 nsec to 2.9 usec, the Burroughs
S500 from 500 nsec to 4.1 usec,
and the 110S-II from 750 nsec to
10.13 usec. The range for the 360/
S5 is SO nsec to approximately 2
usec. (These and following comparisons ignore variations in data
length and system logic which can
appreciably chan,ge the figures
quoted in certain cases).
Figures supplied by IBM indicate that the 91 does some operations significantly faster than the
90, which was withdrawn last year.
For example, the 90 does a floating
. point addition in ISO nsec and a
floating point multiplication in 270
nsec. The figures for the 91 are 120
and ISO nsec respectively.
The 91's memory cycle time is
7S0 nsec, but interleaving allows a
different cycle to start every 60
nsec. The 6600 has a 1 usec cycle
time and a 100 nsec cycle-start interval. For the 110S-II, the figures
are 7.50 nsec and 375 nsec. The
S.500 permits simultaneous access
of each memory module every 500
nsec. This system is expandable to
64 modules, each containing 16.4K
52-bit words. '
The 91's relatively faster cpu
cycle stems partly from the use of
ASLT (Advanced Solid Logic Tech-.
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WESTERN UNION TANGLES
WITH LAW RESEARCH SERVICE
Western Union has run into more obstacles in its much-publicized attempt
to establish a nationwide computer
utility.
Law Research Service, Inc., which
provides a legal citation service
through WU teleprinter and computer
facilities, is suing the carrier for $37
million, alleging non-performance of
contract. Shortly before, WU sold
back its one-third interest in Informa'tion Sciences, Inc., which operates
PICS, a computerized employment service. Corn Products Co. subsequently
purchased a 25% share of lSI.
According to Dale H. Learn, president of Information Sciences, Western'
Union bowed out because it needed
capital. He added that PICS has grown
four-fold in the past year. The data
file now contains information on'
2S,SOO job applicants; 320 employers
are using the system regularly to 10-

(Continued from p. 99)

nology) and higher. component
density. The result is a switching
speed of 1.S nsec-three times
faster than the SLT circuits in
earlier 360's.
GSFC'S 360/91 was delivered at
the end of last October, and went
into two shift/day operation Dec.
l. In February, a third shift was
added, and the weekend schedule
-which had been varying between
Sand 16 hours-was fixed at two
shifts.
Goddard is using Option 4 of
OS/360, Release 13. This is the
second one in the series to include
MVT (Multiprogramming with a
Variable number of Tasks). Reportedly, this software works well
on the 91-"with 90% reliability,"
as one source puts it- but considerably less well on Goddard's
.360/75 equipment.
Greenbelt is making extensive
use of MVT. During the day, five
programs are in core simultaneously; at night, eight. Reportedly, this
arrangement prcduces a five-fold de~
crease in job turnaround time and
doubles throughput, compared to
an otherwise identical operation
without MVT.
Up to 50 megabits of core storage are available in the 91. This is
less than the maximums for the
6600 and S.500 (120 and 54 megabits, respectively), but more than
the 360/S5 and 110S-II offer. The
maximum core that can be accommodated by the S5 is 33.6 megabits. For the HOS-II, it's 9.5 mega-

bits.
accommodating
Disc
packs
233.4 million characters per unit
comprise the 91's primary peripheral storage. Average access time is
75 msec. Fast-access (S.6 msec)
storage is provided by Model 2301
drums, each holding 4.09 megacharacters.
The 91's cpu is segregated into
five "highly autonomous execution
units" which reduce execution time
"significantly," says IBM's press release.
For example, according to the
release,the 91 'can process two additions and a multiplication in
three machine cycles. These operations, it is claimed, would take
seven cycles in a "conventionallyorganized machine."
The 91, however, is apparently'
more conventional in this respect
than the statement indicates. A
CDC source points out that the
6600 can do the same calculation
in 1.1 cycles. He admits that the
elapsed time is greater, but that's
because of the 6600's longer machine cycle rather than less-sophisticated cpu architecture.
According to a NASA source, the
main distinction of the 91's cpu is
that it reduces programming somewhat. In sequential arithmetic computations, he explains, the system
will store intermediate answers in a
register without explicit instruc-'
tions; with other systems, instructions are necessary.
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is your c,omputer tape
telling lies?
Dirt, dregs, oxide clumps ... any small foreign
particles, can seriously affect the story a reel of
tape tells your computer. Dirty tape can result in
drop-outs, misleading input, down time, and increased EDP operating costs.
Clean your tape ... really clean it ... rapidly and
safely, with a Data Devices Mark-II Tape Cleaner.
Unique and exclusive design features preclude
any possible tape damage, and give you a tape
you can trust. Best of all, the Mark-II requires no
regular replacement of cleaning blades, uses no
solvents, pads or tissue, and creates no magnetic
fields. Its new vacuum feature eliminates tape-totape contamination transfer.
WRITE FOR DETAILED LITERATURE
... and for a new kind of lie-detector
demonstration.

data devices, inc ..
A subsidiary of

data products corporation
2932 Wilshire Blvd., Santa Monica, Calif. 90403
Phone: (213) 451-5413

PERIPHERAL
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cate potential employees.
Access to PIes is provided by telegraph, TWX, TELEX, and telephone
lines. Until the divorce, a Honeywell
200 and a Univac 418 owned by
Western
Union
processed
PIes
queries. Now, lSI uses a service bureau, but expects to have its own 360/
30 shortly.
Learn reported that the New York
State Employment Service has accused lSI of operating an employment
service without a license. His position,
basically, is that PIes does not place
job applicants, only provides a marketplace where employers can meet
potential employees, and therefore is
not an employment agency. The case
is pending before the New York State
Supreme Court; no trial date has been
set.
E. C. Hoppenfeld, president of Law
Research, says he's suing WU because
it promised to provide communication
links with LRS franchisees in 37
states, together with several million
characters of data storage, but actually has provided commlinications to
only seven states and about half the
promised storage. LRS has collected
$3 million in advances from the franchisees, who are reportedly getting
restive.
A spokesman for Western Union
says the Law Research suit contains
"erroneous" and "extravagant" claims,
and that WU's liability, if any, is minimal.
At press time, the trial was just getting s tatted.
BANKS SETTLE ON
STANDARD ID NUMBER
Learn your social security number.
The use of this number as the nationwide standard for personal identification in the banking industry is now
officially supported by the American
Bankers Assn. ABA considers this its
most significant move in planning for
the new automated payment systems
of the future.
The decision comes after two years
of study by the Personal Identification
Project committee of the ABA. According to the association, it meets all
requirements: acceptable to the American public, unique, permanent, and
suitable for use by other major segments of the economy. Almost half the
states now request this number in
motor vehicle and driver registration;
Medicare, universities, insurance companies, and others also request it.
In explaining the need for an identification number, PIP chairman Gilbert
Lawrence, vice president of Manufac-
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turers Hanover Trust in N ew York,
said that a uniform identification
number serving as a name's adjunct
would reduce and eventually eliminate the ambiguity inherent in the use
of names only as identification. But
further protection for the individual is
needed, and a PIP subco,mmittee has
been studying various verification
methods, such as the secret code number, known only to the individual, and
fingerprint and signature recognition
techniques.
Implementation of the number by
banks involves numerous questions.
Most banks are likely to adopt the
number as standard identification. In
fact, many banks have this number on
many customers because the Internal
Revenue Service requires that a bank
supply it along with data on interest
and dividend payments paid a customer. But it will be up to the bank to
decide whether it uses the standard
number as a central account number
for a customer or as the entry number
to the computer system, which will
cross-reference it with the various account numbers a person may have at
the bank. The major disadvantage of
using the S.S. number as the account
number, besides the conversion problem, is the number of digits needed. A
one or two-digit identifier would be
needed to indicate the kind of account, as well as a check digit.
To assist the banking community in
implementing the standard, PIP has
prepared a guide' on recommended
procedures, including those for obtaining the number, methods of recording
it, and check digit standards.

PRIVACY HEARING WITNESSES
OFFER CONFLICTING VIEWS
AFIPS vice-president Paul Armer told
a Senate judiciary subcommittee last
month that separating ,an individual's
name "from his computerized data file
would provide little protection against
invasion of privacy. Anyone free to
browse through the data file, said
Armer, could locate an individual's
record, given a few easily obtainable
clues, such as the individual's age,
street address, and occupatjon.
Armer, who is also associate head of
the computer sciences department at
RAND Corp., criticized this means of
protecting privacy because the subcommittee's preceding witness, Wiley
Branton, executive director of The
United Planning Organization, a
Washington, D.C., anti-poverty agency, had contended that technique was
effective.
Branton explained that UPO is now
building a· computerized "social data
file" containing information on several

thousand disadvantaged residents of
the cUt' ; their privacy will be assured,
he ~xjj. ~it;Ied, by physically separating
eacH fhillie from the related data.
B~~HWn also disclosed that UPO
will hot provide any data on individuals, only aggregate statistics, and
that management of its data file will
be put in the hands of trustees. The
latter move will give individuals a
clear right to go into court if they feel
their privacy has been violated.
Although it wasn't mentioned at
this hearing, the Census Bureau releases only aggregate statistics, yet
several Congressmen have complained
that this practice does not give the
individual adequate protection. They
have introduced bills that would
severely,limit the questions each individual would have to answer on census questionnaires.
"It is my opinion that, with care
and concern, it is possible to develop a
comprehensive and integrated record
system that will provide the information required for proper programming
without unduly jeopardizing the privacy of individuals," Branton told the
Senate subcommittee. But a basic
question throughout the hearing was
whether this care and concern would
develop naturally. The first witness,
Prof. Alan Westin, of Columbia
Univ., thought government action
would be necessary.
Prof. Westin, whose recently published book, "Privacy and Freedom,"
has made him the pre-eminent authority on privacy problems, strongly recommended federal legislation "to provide regulatory standards and supervision for interstate credit company activities." He also called for "a fullscale Congressional inquiry . . . into
the specific safeguards for privacy that
are being developed . . . [in] public
and private systems."
Besides legislation, one goal of future action,. added Prof. Westin,
should be to establish the individual's
legal rights "to determine those to
whom he will reveal personal information about himself, how much he will
reveal, and at what time." Present
law, he indicated, does not usually
constrain the collector of dossier-type
information from distributing it to
others. It is "essential" for every computerized data bank to distinguish
among information that can be circulated freely without the individual's
consent, confidential data meant for
only limited circulation, and "top-sensitive" data that would include derogatory information and which would
not circulate at all, said Prof. Westin.
After the hearing, he indicated that
the individual, as part of his legal
right to control his recorded image,
should be able not only to access his
103

This new memory may not
do everything hetter~
But it does everything.
And it takes tip
less space doing it.
All together, the specs on our medium
capacity memory systems are unsurpassed. Some
systems may have slightly faster cycle times, but
they don't offer speeds of 650 nanoseconds in a
unit that's so small you'll be surprised to find a
power supply and tester also included - just like
the I.C. electronics and 2Y2 0 magnetics. All are
contained in oniy 2% cubic feet (7"x 19"x 21.5").
, Capacities range up to 295,000 bits per
unit. Multiple module capability is available for
larger capacity requirements.
Compact as it is, the design doesn't get
in the way of maintenance. The systems are extremelY'easy to repair. Stacks, electronics and tester
are on plug-in modules-all are accessible and
slip in and out easily.
information on both the Nanomemory
2650 (650, nsecs cycle time) and Nanomemory
2900 (900 nsecs) are in' our compact (BY2x11")
brochure. Write for Litpak 200.

15m electr()Jlic mem()rics
12621 Chadron Avenue, Hawthorne, California 90250
(213) 772-5201
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data bank file, but also to rebut information he felt was erroneous. If a
credit bureau record, for example, left
the wrong impression, the individual
should have the right to prepare a
"200-word rebuttal" and get it
cranked into the system, Prof. Westiri
explained. .
.Credit bureaus are almost certain to
oppose this idea violently, since they
already are on record against providing individuals with printouts of their
data files.
"The forces of the marketplace are
apt to have little impact in the near
future on improving the state of privacy in our society," said Armer at the
end of his statement. " ... The market
mechanism works very imperfectly in
such areas and needs prodding . . .
privacy lacks an organized constituency."
Without the constituency, added an
observer, "how much prodding can
you expect?"
NEW FROM HONEYWELL:
COMPUTER, INPUT DEVICE
A new line of data preparation equipment, the Key tape data input units,
and a small-scale computer, the model
110 (low-level member of the 200 series family), were announced recently
by Honeywell, Inc. According to C.
W. Spangle, vice president of Honeywell's EDP Div., the Key tape unit is
aimed at the data preparation market
now dominated by keypunch machines; the Model 110 is a beginner's
system for first-time users and those
with small competitive systems: a
market said to yield 20,000 prospects

-equal to the entire market potential
for the rest of the .200 series. Honeywell considers the 110, available in
tape, card and disc configurations,
a suitable step up for 5,000 current
manual users, 6,500 unit record instal. lations, 3,000 Univac 1004's, 4,500
IBM 360/20 card systems, and more
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than 2,000 of the 6,500 1130's being
used.
Basic features are a memory capacity of 4-16K, 4 usec cycle time, 2
usec access time, and one read/write
channel (one optional). Major competitive selling points are the price
and an 8K COBOL compiler-the only
COBOL offered on such a small machine, says Honeywell. A typical 8K
'card system with one read/write
channel, line printer and card reader
rents at $1,815, versus, say, a similar
360/20 at $2,150. An 8K system with
three tapes rents at $2,400, vs. a mod
20 tape system at about $3,200. A
12K 110 disc system with 9.2 million
characters of disc storage rents at
$3,320.
Three peripheral devices have been
added to the line for the H-110. The
Model 204B-17 tape unit with control
unit (and an -18 secondary tape unit)
has a 8,890 cps transfer rate, 200 or
556 bpi packing density, and IBM
compatibility option. A disc pack
drive (258B) and control provide a
144,000 cps transfer rate and maximum capacity of 9.2 million characters. A new line printer is the 300 lpm
122-1.
Other software includes the CPS
control program, EASYTAB, EASYCODER,
and application packages for general
ledger, accounts receivable, accounts
payable, payroll and inventory reporting.
Deliveries begin in August for tape
systems, November for disc configurations.
Also announced were the Key tape
data input devices.
The most significant assault on the
500,000-unit keypunch market started
in 1965, when the Mohawk Data Sciences Data Recorder for direct source
data-to-mag tape conversion was introduced. Now Honeywell has come
up with a similar system, the Key tape.
(IBM, it is rumored, also has such a
unit in the works.) Two series of four
models each are available: the 700 for
seven-channel tapes and the 900 for
nine-channel.
Each unit operates in five modes:
program entry and verify, data entry
and verify, and search. Data entered
through the console's 64-character
keyboard is stored in a core memory;
during each 80-character-record entry
the operator can backspace to any location in core, determine the character, and correct if necessary. A display
panel on the console indicates current
position in memory, data there" and
'contents of the program in memory
which formats the data. An internal
checking system validates the data
written on tape by comparing it with
core immediately after each record is
written; on an error, a buzz and flash-

ing red light draw the operator's attention to the display panel which sig- .
nals the nature of the correction.
The 700 series devices write 80character records on 556 bpi tapes
(120-character record, 800 bpi tape
unit optional). The 900 series writes
80 characters (90, 100, 110, 120 optional) at 800 bpi. Both series have a
tape forward speed of 24 inches/second and handle 200-2400 foot reels.
The console, core and tape unit
make up the basic unit under each
series. The 710 and 910 also include
communication control for transmission of data on tape from one unit to
another over voice-grade lines. The
711 and 911 are basic units with a
punched card reader for card-to-tape
conversion. And the 712 and 912 have
a pooler to effect off-line consolidation
of several tapes into one master tape.
July· and October are first delivery
dates of the 700 and 900 series, respectively. For information:
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PATENT GIVEN GUNN EFFECT
SEMICONDUCTOR DISCOVERER
J. B. Gunn of IBM has been issued a
patent for developing a semiconducting material in which spontaneous
variations of the internal electric field
-and of the material's electrical conductance-occur when the applied
voltage exceeds certain minimum values. This variation of conductance is
used to generate microwaves and is
known as the Gunn effect.
This process may be used in applications to portable radars and electronically steerable radars for antimissile systems. Additional applications now being researched include
the basic mechanism in devices that
perform digital logic, coding and decoding, and I/O functions.
The discovery of the Gunn effect
has also stimulated research in other
"bulk effects" in semiconductorseffects which occur because of inherent properties of the material, rather
than as a result of the introduction of
. junctions, as in transistors.

LONG SUBCOMMITTEE REVEALS
PERSONAL CONTENT OF FILES
The Senate Subcommittee of Administrative Practice and Procedure, under the chairmanship of Senator Edward V. Long (D-Mo.), has compiled
a 605-page summary showing how
much information the federal government maintains on individual American citizens. The book is entitled
"Government Dossier, Survey of Information Contained in Government
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offers more dependability,
on-line and for data terminals
A versatile high-performance serial card reader engineered to assure you
minimum attendance and least maintenance! The ultra-dependable picker
.knife design assures simple and reliable card feeding. The unique clocking
mechanism insures accurate timing while reading square or roundcornered cards. Gentle handling permit cards to be read hundreds of times
without wear or tear. Heavy-duty castings, precision machining, and integrated electronic circuits with generous margins of safety combine to make
the new Omnitec Series-300 Card Reader ultra-reliable_
ADAPTABLE TO YOUR SPECIAL NEEDS
Reads 300 cards a minute for use on-line as a computer peripheral, or may
be slowed to as low as 50 cpm for time sharing computer or other data
systems using telephone lines. Handles 80-column cards - or converts in
minutes to 51-column cards. A brand-new optional feature permits recirculation for re-read and offset of rejects_ Input capacity can be increased
from 500 to 1,000 cards by optional hopper modification. Size: 24" x
19%" x 12%.". 80 pounds. 60 CPS, 115 Volt A.C.; or 50 CPS, 220 Volt
A.C. Self-contained power supply.
Single orders of some models begin under $3,000 - with substantial savings for quantity orders. For complete information, call (602) 258-8246,
or write Omnitec Corporation, 903 North Second St., Phoeni.x, Ariz. 85004.
Order now for early delivery.
TELEPHONE COUPLER

OMNITEC
A SUBSIDIARY OF

NYTRO~ICS,

INC.
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Files," and discloses that, for example,.
citizens' names appear three billion
times in government records; ages,
two billion times; marital status, 1.5
billion times; and income, 1.25 billion
times.
Viewing the published results, Sen-.
ator Long commented, "Hearings before my subcommittee have convinced
me that whatever privacy remains for
the American citizen, remains because
the federal government is presently
too inefficient to pull all its personal
information files together . . . it is
extremely time-consuming and expensive to put your finger on anyone
individual. . . . But the proposed . .
federal data bank will make it easier
and cheaper to put your whole life
history no further than the push of a
'button away .' .. what good will this
[technical] progress be if we fail to
preserve our privacy . . . . " A copy of
this report is for sale by the Superintendent of Documents, U.S. Government Printing Office, . Washington,
D.C. 20402. Price: $1.75.
RCA LOSES LIGHTNING BOLT,
STEPS UP EDP ACTIVITIES
RCA is busy adding new dimensions
to its edp activities, beefing up old
ones, and modernizing its image for
"things to come."
First there was an announcement of
an' agreement with Commercial Credit
Co. of Baltimore to form a separate
corporation to establish and operate
time-sharing computer centers in at
least 11 cities. This is the first entry
for RCA into service bureau business
na tionally. Using Spectra 70/46' s, the
yet un-named firm will start sometime
in 1968 with a center in Baltimore,
where the headquarters will be. CCC,
a major financial management firm,
will be the majority stockholder in the
new venture; personnel will be taken
from both finns as well as hired outside.
While full details of the operation,
such as locations and pricing, are not
yet available, services will include
time-sharing-initially for scientific
applications-aiming at engineering
firms, universities, and technicallybased businesses. Up to 48 terminals,
including Teletypes and the 70/752
video terminal, will be handled simultaneously on each 46. Conversational
FORTRAN and COBOL are i:lvailable.
Batch processing for business applications will be run in background mode;
FORTRAN IV, COBOL, RPG, and other
software are offered for batch.
RCA's only service bureau activity
for the last few years has been its
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Systems Center on Wall Street. By the
end of February, five new systems
were added to bring. the total to 14
comput'ers processing the burgeoning
paperwork of brokerage firms. These
include a 70/45, 70/15, four 501's,
and eight 301's. Eventually RCA will
link the customers' main and branch
offices directly to the center via teleprinters and remote display terminals
for transmission of statements, reports,
and other data.
RCA also moved to change its edp
image last month by renaming its
EDP Division the Information Systems Division. James R. Bradburn, in
January, was named the executive
vice president of Information Systems
(group title) under which are now
the Information Systems Division
(headed by Bradburn) and the
Graphic Systems Division (headed by
Stanley Cochran). The name change
for edp is primarily to encompass activities in the management information systems areas.
A final command decision replaced
the hoary company logo with RCA in
science-fiction lettering.

DIGITEK PLANS TO ACQUIRE
MEASUREMENT ANALYSIS CORP.
Digitek Corp. has announced reaching
an agreement in principle to acquire
Measurement Analysis Corp. for 196,000 shares of Digitek stock. At the
-. latest quote for the stock when this
was written, the price would come to
about $2.7 million.
Digitek, founded in 1961 by James
R. Dunlap, Donald R. Ryan, and
Donald D. Peckham-who has since
left-is a Los Angeles software house
doing programming systems and
noted for its compilers· in FORTRAN,
PL/I, SIMSCRIPT and JOVIAL.
It's also noted for its financial ups
and downs. The company reached its
peak sales and profits in fiscal 1966,
ending in May of that year, hitting
revenue of $1.2 million and a net of
$1l3K. The next fiscal year brought a
loss of $710K-larger than the company's sales of $517K.
This period led to some changes,
including a move to the low-rent district. And a turnaround appeared in
the following quarter, with a $1900
profit on sales of $187K. The quarter
following that was both good and bad,
with net up to$18K but sales off to
$143K.
During this time, the number of
employees and the price of the stock
showed equally wide fluctuations.
Peak employment in '66 was over 50
people; it dropped to 30 by May, '67.
The stock, which came out at 6 in
early 1966 has seen a low of 2, was

around 10 at. the end of last year, 20
on Jan. 10, and 14 on Feb. 8.
What Digitek would get in Measurement Analysis Corp. is a company
that about matched it in sales for fiscal
'67 of a little over $500K and has 2,5
employees. MAC also has a proprietary program package called MAC/
RAN, used in random data analysis.
The company, however, has recently
described itself as a "research, engineering and consulting organization
specializing in the theory of random
processes and application to engineeringproblems"-thus not mainly a software house. It also has a data processing center for data reduction and interpretation using special-purpose analog and hybrid equipment. And it
supplies research in vibration, acoustics, structural dynamics and other
areas, as well as offering an instrumentation system evaluation service.
MAC has ·been in business about five
years.
Digitek brings to the proposed marriage a dowry of around a half million
dollars in the form of a tax loss carryforward. MAC would be operated as a
wholly owned· subsidiary under president Dr. Julius S. Bendat. The next
step is execution of a definitive agreement. ·This must be followed by approval of MAC's shareholders and issuance of a permit by California's,
Commissioner of Corporations.

CELESTRON MOVES AHEAD
WITH NEW MERGER MONEY
As a result of a merger agreement, the
finances and commercial contacts of
Inland Credit Corp. will pump new
life into Celestron Assoc., a 12-man
firm which has specialized in software
and scientific engineering programs.
To operate as a wholly owned subsidiary, Celestron, Thornwood, N.Y.,
will increase its commercial programming activity, branch out into equipment leasing with software under
turnkey contracts and further develop
program translators.
Initially, Inland, which finances inventory and receivables, will help
Celestron bolster its marketing staff
and provide a base $10 .million for
equipment leasing. (In fiscal '67, the
15-man Inland had $18.3 million out
in financing, reporting a $2.2 million
gross.) Celestron will establish New
York offices first, followed by sales
offices in Philadelphia and Washington, D. C. In addition to MIS and
other commercial programming developments, the firm will offer special
packages for the equipment it will
lease; the make, except that it won't
be an IBM 360, is not yet disclosed.
Proprietary packages for such areas as
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banking are planned.
Celestron, headed by Henry Oswald, has long been developing translators, the first being XACT (Oct.
'65, p. 105). It is a,lso 'planning translators for conversion of programs from
IBM 1400 series, 7074/74, and 7000
series computers to System/360's. The
firm will not sell these packages, but
translate customer programs either at
Celestron or at the customer's site.
With Inland backing, Celestron will
guarantee this service. FORTRAN IV to
FORTRAN
H
transla tors are also
planned.

CALIFORNIA STARTS THIRD
PARTY LEASING, ADOPTS
MODEL COMPUTER CONTRACT
California's Department of General
Services has signed its first third-party
leasing deal, covering punched-card
equipment, and intends to push for
similar agreements in future acquisition of computer systems. At the
same time, the department announced
adoption of a model contract with
standard requirements agreed to by
the major vendors of data processing
equipment.

The card machine lease is through
the LMC Corp. Selected by competitive bidding, they came up with an
18% discount from the $245K/year
the state has been paying.
Terms of the model contract cover
equipment performance, delivery of
hardware, and completion of software
on schedule. The state will agree to
pay liquidated damages for failure to
accept delivery on schedule; the supplier will do likewise for late delivery
or failure to perform as specified. Suppliers were notified a year ago of the
proposed provisions and conferences ,
have been held with them leading to
the present agreement. Other state,
local and foreign governments are expected to adopt the new contract.

BURROUGHS NET UP BUT
COMPUtERS STILL IN RED
Burroughs reported record earnings
for 1967 despite red ink for computers
(which is supposed to turn into black
ink in 1968). World wide operating
earnings were $34.8 million, up 16%
over 1966's $29.9 million (not including a non-recurring $1,035,000 from
land sale). Worldwide revenues were
up 12%. Fourth-quarter earnings were
$15.6 million despite a five-week
strike at Detroit area plants, up from

$13.9 million for the '66 last quarter.
Computer system orders were up 75%
(mostly 200 and 300 series, though
the 500 series is starting to show) .
Burroughs has just announced a
$7.3 million contract from the Post
Office for production and installation
of 59 letter sorters to go into 46 cities.
This brings the 10-year-old letter
sorter business into its fourth contract,
totaling 178 units installed or on order. These sorters are semi-automatic,
operating by manned reading and
pushbutton rather than optical readingi
Burroughs also opened a new plant
this month in Hollywood, Fla., to
manufacture small electronic products. The plant will employ 200-300
people.

UNITED AIR LINES GETS
TO INSTALLATION STAGE
Unimatic System, United Air Lines'
ambitious $67 million'real-time information system, billed as the world's
largest, took a giant step toward fall
completion with the installation' of
three Univac 1108-lIs at UAL's executive center in Elk Grove, Ill. The
system will link 116 cities, have 3,000
agent sets at 500 locations and 700
Pagewriters for automatic ticket or

Your "special" peripheral
may already be a
standard product
at Potter...
the

~eri~heral
s~ecialist
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airbill printing. (The Pagewriter is a
25 c~ar./sec. printer developed by
Univac and modified to meet UAL's
needs. )
Initial uses of the system will be for
passenger reservations, flight schedules, passenger name records and fare
display. Later applications include
ticket handling and cargo airbill issuance, tariffs and computed fares for
passengers and cargo, hotel and car
rental reservations, required aircraft
parts and equipment routing, flight
planning, flight progress reports, crew
status and schedules, and aircraft
weight and balance. The system will
also handle all UAL's internal daily
message switching (115,000 output/
105,000 input) .
U nimatic is designed to handle the
current 140,000 transactions per hour,
requiring transmission of 35 million
characters, with an average response
time of one second per transaction and
is expandable to meet expected traffic
volumes through 1975.

McCALL SEEKS FULFILLMENT
THROUGH D~ UTILITY
The origins of firms aspiring to become national computer utilities are
many and varied. Common carriers,

computer manufacturers, aerospace
firms, countless small new groups are
gearing up to get a slice of the mammoth busipess promised-come FCC
or anti-trust.
McCall Corp. has used its subscription fulfillment department.as the base
from which to jump into the game. In
January 1967 this department was
turned into McCall Information Services Co., which under James Gallagher not only improved the subscription business, but added a 200-man
computer services operation that has
hauled in two major center management contracts and $1.5 million of the
$6 million gross for the year.'
Th~ overall goal of the 900-man
firm, which expects to gross $10 million in '68, is nationwide regional centers, with an emphasis on time-sharing, and a well developed capability
in software and systems consulting.
By mid-year McCall Corp. should
have decided whether to spin off
MISCO into a separate corporation. If
that happens the firm will go public to
further build its finances' and, ultimately, will tie in with a computer
manufacturer, not IBM, to gain
more programming and engineering
strength for its time-sharing network.
The areas of activity break down
into subscription fulfillment (which

should be only 50 or 60% of business
in '68), edp services for industry, and
educational systems.
The firm now has nine computers.
Two 360/50's, a 40, and two 30's are
being used in Dayton, 0., where
MIS CO has a 25-year contract with
the 11 colleges of the Dayton-Miami
Valley Consortium to provide both the
edp equipment and services needed.
McCall Corp., NCR, Meade Corp.,
and GM-Frigidaire are helping to finance the consortium. In industry,
MISCO has a similar contract with
Hunt Foods in Fullerton, Calif. Three
model 30's are used in a MIS CO center
there to do all edp for Hunt, as well
as provide block time for other firms.
The Hunt contract is a long-term one
worth a "few million dollars." Another
model 30 is used by MISCO for dp
services in Hayward, Calif. More
computing power, much via time-sharing systems; will be added to all these
centers. The next office will be in
Washington, D.C., where a model 30
will be in and operational by April 1.
Another contract in the works-one
of many such arrangements, MISCO
hopes-is the operation of a time-sharing center, systems programming, and
consulting for an Ohio university.
MISCO

recently formed its Educa-

for instance
the industry's lowest-cost
single-capstan tape-transport
system with both 7 and 9
channel IBM compatible
operation
The Potter SC-1030 doesn't look like a low-cost unit, nor does it
perform like one. It incorporates many of the features of more
expensive higher speed single-capstan units. These include
low-inertia capstan drive and reliable photoelectric control of
tape loop movement that completely eliminates need for
mechanical adjustments. Up to 37.5 ips in all industry compatible
formats, including 1600 bpi phase modulated recording. Write
for full details on this or any of the products'listed below.

The complete line of Potter peripherals includes
magnetic tape transports, high speed printers, random access
memories, paper tape readers and punches.
. ._ _ ®

POTTER
INSTRUMENT CO., INC.

151 Sunnyside Blvd.• Plainview, N. Y. 11803· (516) 681-3200
TWX-510-221-1852· Cable PICO
In Europe: Potter Instrument Co. Ltd., McGraw-Hili House,
Maidenhead, Berkshire, England· Maidenhead 20361
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What every executive
should know about time-sharing
Computers process data and solve
problems. And they do it fast. So fast
that most production jobs are generally fed into a computer in large
batches.
That takes care of the large demands
on computer time. But what. about
the programmer who needs the computer frequently for short periods to
check the programs he is writing?
And what about engineers, financial
analysts, market researchers, or
other personnel, whose time can be
so important to you and to themselves? They usually wait. Sometimes
hours. Sometimes days. Just to get
an answer to a problem that may
take less than a minute of computer
time.

o

Time-Sharing systems are designed
to change that situation. They let
many individuals with small or occasional problems use the computer
without waiting. Thus, they help an
organization attain the full potential
of its creative human resources.
Ideally, such systems also permit
"bread-and-butter" production jobs
to be performed concurrently.
How time-sharing works. To the dozens of users of a time-sharing system
the computer is always available for
work. They call up the computer from
their remote terminals, give it a problem and in a few seconds or minutes
they have their answer.

Meanwhile, the flow of production
work continues unabated.
Because third-generation computers
can do millions of operations in seconds, jobs are performed so quickly
that no user has any impression of
waiting. In fact, from his point of
view, the full computer power is at
his disposal.

step-by-step. The whole area of defining and solving problems, and
storing and retrieving data is greatly
simplified.
Not only does this rapid turnaround
on small jobs save time and increase
productivity, the very act of working
directly with a computer helps men
think more logically and creatively.
What about time-sharing and professional programmers? Time-sharing
is a greattimesaverfor programmers.

Time-sharing computers have some
extras. One is a hardware and software operating system designed for
multiprogramming-interlacing a mix
of jobs to utilize fully the computer's
capabilities. This lets the computer
switch from one job to another with
great efficiency. Another is a special
high-speed auxiliary memory system
that allows the programs and data of
many individual users to be stored
outside the computer's main memory, yet be called into the computer
quickly just when needed, a small
segment at a time.
What's so good about time-sharing?
In the first place, each user gets immediate and convenient access to
the computer whenever he needs it.
In fact, he can have an input-output
terminal right at his desk. Increasingly popular are the video displays
with typewriter keyboards which permit dynamic man/machine dialogue.
The user station may be next door
to the computer or hundreds of miles
away.

Instead of waiting for computer time,
the programmer can check each
step at his convenience. And he can
quickly check alternative program
designs, to see which works out best
in practice.
What happens to production work
in a time-sharing system? That depend,S. In some computers called
"time-sharing," the system is completely dedicated to either batch
processing or time-sharing. But both
activities can't go on at the same
time.

••••••
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Actually, during that short time the
computer works on many jobs. It does
a fraction of a second's work on job
A, then on job B, and so on until
every active terminal has been serviced. It repeats that cycle over and
over until all jobs are campi ete.
110
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In the second place, the user of a
time-sharing computer is not restricted to working through professional programmers. He can get a
basic grasp of a special languagea kind of shorthand used in talking
t9 the computer-in just a few hours.
From then on he can ask the com~
puterquestions directly, get answers,
and work his way through problems

The best kind of time-sharing system
is one that permits processing of
production jobs to go on as usual,
concurrent with conversational problem solving, thereby enabling full
utilization of both equipment and human resources.

Two ways to get time-sharing for
your company. One way is to go to a
service center that offers time-sharing. This gives the user only timesharing capability, and is frequently
very expensive when added to existing data-processing costs.
A better way is to buy or lease a
time-sharing system that will also
handle your present batch processing requirements.
DATAMATION
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computers
Does time-sharing have to be a highpriced luxury? If you want the bluesky time-sharing offered by some
companies, it probably does. RCA
offers a down-to-earth approach to
time-sharing.
Its called the Spectra 70/46 TimeSharing System. It offers you the advantages of true time-sharing combined with production processing.
And the moderate cost of the 70/46
makes it practical for you to start
enjoying the benefits of time-sharing
today, and learning computer techniques that every company will surely need to know in the 70's.
The payoff to astute companies-now
and in the future-can be immense.

What about compatibility-3GO and
otherwise? Spectra 70/46 has a full
range of software to accommodate
existing and new programs for both
Spectra 70 and 360 series.
What next?These have been straightforward words about a very complex
subject. But they hardly scratch the
surface. If you're a computer expert,
we've got a lot of important details
you'll be interested in. If you're not,
maybe you ought to point your computer experts in our direction.
Knowing all the options is smart business in any business. So shouldn't
you explore the potentiality of Spectra 70/46 time-sharing?
You can do it by simply dropping us
a line, or giving us a call. RCA Information Systems Division, (609) 4242385, Camden, N. J. 08101.

R
n
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Systems
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tional Systems Division, headed by
Dr. Robert Gregory, formerly head of
an American consulting firm in England. This group, to be based in the
new computer building at the Univ. of
Dayton, will provide consulting and
software development for administrative and computer-assisted instruction
systems.

LA SOFTWARE FIRM OPENS
"SOPHISTICATED" DATA CENTER
Jacobi Systems Corp.; a -fledgling Los
Angeles software firm which last December reached an agreement in principle to become a subsidiary of Consolidated Leasing Corp. of America,
has now announced its own subsidiary.
It's the Jacobi Computation Center,
which
last
month unveiled
a
$50K/month 1108. The 65K core system includes six 432 drums (4 msec
access, 1.5 million cps transfer rate),
eight tapes, an off-line 1104 (card
reader, printer and plotter) and three
communications lines ... one broadband and two dial-up.
President of the new firm is Jerry
Hanna, SDC veteran who says the
data center will aim at sophisticated,
large scientific users with emphasis on
FORTRAN . Avoiding technically naive
customers who require hand holding
will hopefully allow JCC to run more
economically and to pass the savings
along to the customer. Orders for time
on the 1108, scheduled to fire up in
late February, have almost reached
the break-even point, he said.
Eventually JCC hopes to offer services based upon proprietary packages, although none have yet been
designated for development. Jacobi
Systems Corp.'s sole venture into proprietary packages so far is a cooperative venture with Honig Time Sharing
in developing a compartmentalized
time-sharing system under OS on the
360/50 and larger machines of that
family. Honig will market the package
and pay royalties to JSC.
Incorporated last May with an initial capitalization of nearly $500K,
Jacobi Systems Corp. remains essentially the skeleton of a software firm
with about 15 employees, five of them
at the new computation center. The
company's only major contract was for
aGE 265 compiler for an aircraft firm.
An original plan to offer programming
services has been shelved.
The Consolidated Leasing deal will
call for an exchange of stock which
sees Consolidated acquire a 51% in-

terest in Jacobi with an option to pick
up the rest over a two-year period.
The deal could represent a maximum
$5 million investment for the Chicago
firm, which specializes iri automotive
equipment. The 1108 is on a five-year
lease from Univac; Consolidated is
evtdently staying out of the computer
leasing business.

FROM TELEPHONE LINE
TO MAG TAPE TO COMPUTER
Everyone wants to hang something on
a 360. Tally Corporation's Dartex,
Santa Ana, Calif., has come up with a
hardware/software package that permits receipt of data ov~r phone lines
for tape recording, then feeds it directly from tape to the computer.
The Model 1027 A plugs into the
360 multiplex channel (standard on
30's and above, optional for the 20)
and, together with a program package
that fits into DOS, makes the Dartex
data terminal look like an IBM 2400
tape drive to the 360.
Another model will be available for
the 1620 and still others are in the
development stage. For information:
CIRCLE 165 ON READER CARD

CDC IN NEW·ACQUISITIONS
AS EARNINGS HEAD HIGHER
Control Data Corp. is purchasing the
Data Processing Systems Division
from SCM Corp., expanding their
product line as they did by acquiring
small computers some years ago from
Bendix. This move will give them the
SCM Typ~tronic line, ranging in price
from $10,000-$30,000. The accompaqying personnel addition is even
more vital in this day of personnel
shortages-the deal gives CDC about
350 people skilled in sales, programming and customer engineering.
While getting small business machines in this acquisition, CDC is
pushing heavily on the supercomputer
end also. In its last-half report for '67,
CDC says that the 6000's are being
used for new applications on their
traditionally scientific side while the
market has broadened with orders
from industry and government. The
number of customers with at least two
6000 series has increased to 15. With
the Extended Core Storage available,
several multiple users plan to link two
or three supercomputers together for
memory sharing of up to one m~llion
words. The six-month report also
shows increasing profits: net earnings
(1967) $8,563,386, or $1.01 per
share as opposed to $1,769,410 or 16
cents per share for the same 1966 period.
CDC also has reached definitive
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agreement with Electronic Accounting
Card Corp. for the acquisition of that
company, terms to be subject to approval of at least two-thirds of
EACC's stockholders at a meeting tentatively scheduled for May l.

ROMNES KEYNOTES
BOARDWALK SJCC
In honor of the "great debate"-the
FCC inquiry into the interdependence
of computers and communicationsthe Spring Joint Computer Conference
this year will lead off with a keynote
address by fl. I. Romnes, AT&T
chairman of the board. To be held in
Atlantic City again, April 30-May 1,
the AFIPS-sponsored meeting will
also feature 21 technical sessions,
more than 125 exhibitors, and an election-year special by ABC, "Election
Forecasting Seminar."

A. S. Hoagland of IBM chairs this
conference, which will be centered at
Convention Hall, the Chalfonte-Haddon Hall serving as the official SJCC
hotel. The technical program, headed
by Prof. Ted Baskow of Columbia,
boasts only three sessions in parallel at
any time and has a mix of seven panel

EDP

discussions and 14 paper sessions. The
paper sessions have the oft-seen topics
of time-sharing, hybrid systems, LSI,
man-machine interface, computeraided design, memories and mass
storage,and languages. Interesting debate is indicated by such panels as
"Separate Pricing for Hardware and
Software," "What's Wrong with the
Computer Industry?" and "Commercial Time-Sharing: The Second Generation."

Thursday. For further information
write the SJCC Public Relations
Chairman, John M. Kinn, IEEE, 345
East 47th Street, New York, New
York.

The conference banquet will feature an address by Dr. George H.
Brown, RCA executive vice president
of research and engineering, who
holds 79 patents in electronic communications and television development. Seymour R. Cray, vice president of CDC's Chippewa Laboratories,
will receive the annual W. W. McDowell award for his contributions to
the computer field.

. In a move to strengthen their national credit card coverage, seven
banking credit card systems representing 286 banks in seven states have
joined hands to create Interbank
Card, Inc. Primarily aimed at Bankamericard, offered under license to 21
banks in 19 states, the new cooperative venture will represent the cards of
Seattle First National Bank; Valley
National Bank of Arizona, Phoenix;
First Wisconsin
National
Bank,
Milwaukee; Marine Midland Corp.,
Buffalo; the Mellon National Bank
and Pittsburgh National Bank, both of
Pittsburgh; and Master Charge Card,
sponsored by 81 California and four
Nevada banks, members of. the California Bankcard Assn.

Advance registration will be Monday, April 29, at the Holiday Inn, 410 p.m. On Tuesday-Thursday, it will
be at the Convention Hall from 8:305: 00. Registration fees for the sessions
and a copy of the proceedings will be
$20 for members ($10 for one day),
$30 for non-members ($15 for one
day), and $3 for students. Exhibit
hours will be from 11-6 on Tuesday,
11-9 on Wednesday, and 10-5 on

CREDIT CARDS
CRISS-CROSS COUNTRY

Intrabanking competition for consumer credit .continues to stiffen.

Holders of these cards will see them
honored at some 132,000 merchants
covered by the seven cards combining

ANNOUNCEMENTI

IBM 1401/1460 to System 360 conversion
!

The Convert-A-Code Corporation has developed a conversion program to convert from
1401/1460 to System 360/20 or 30 (or any IBM 360). This program converts 1401 or 1460
object card decks into System 360 assembler language source decks. All programs are
100% converted, with no manual effort required by your company, and will run on any
IBM 360.
The resulting 360 program, will run in an Operating System, Multiprogramming and
time sharing environment, without the use of emulators or simulators, and will take full
advantage of the inherent features of the newer system. This, allows you to do away
with programming and operating staffs for the converted system (as well as rental costs
of the system) and eliminates rental of emulator features on the newer system.
This now allows full conversion to a System 360 at a fraction of the usual cost in
money, time and effort.
For further information or a demonstration of the program write:

Convert-A-Code, Department D-2
303 East Fayette Street
Baltimore, Maryland 21202
1-301-752-5772
CIRCLE 81 ON READER CARD
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to set up Interbank Card, Inc.
Bankamericard, which got a head
start in the credit card business in
1959 now has over six million card
carrying members, who rang up
$355.8 million in sales at 155,000
stores and shops in 1967. In the Interbank group, Master Charge Card
alone accounts for over three million
holders and more than $100 million in
sales since its inception in July 1967.
The new cooperative venture took
effect Mar. l.
Meanwhile another association is
forming-the Intermountain Ban kcard Assn., which will begin operation
in mid-1968 and will cooperate with
the California Bankcard Assn., and
hence, probably with Interbank. This
is a group formed initially by three
Salt Lake City banks and expects to
have about 70-100,000 card holders.
It, too, will use the Master Charge
name. Arthur S. Kranzley and Co. has
been contracted to help the association set up the system, including programming, analysis and management
consulting.

TRAFFIC LOGGER SENSES
VEHICLES 1,000 FEET AWAY
ADACS (Automobile Data Acquisition
System) is a traffic data acquisition
system with a portable portion consisting of an ordinary tape recorder and
two photocells. It is the result of a
PhD project of Georgia Tech engineer
Jacque Williams. The photocells detect vehicles from up to 1,000- feet and
the output of the cells is a pulse which
is recorded by the tape recorder (positive pulse for vehicle arrival, negative
pulse on departure) .
. When data recording is completed,
the tape is taken to ,the lab for data
extraction and played into a gating
unit which triggers a scaler giving
times in milliseconds between pulses
on the tape. The tape is played once
to extract time of vehicle presence and
again to determine uncovered time.
Data displayed by the scaler is converted from parallel to serial form,
then punched into paper tape for
computer input .
. Williams finds photocell data collection accurate and economical; it
provides information on velocity,
volume, headways, acceleration, space
mean speeds, and length of vehicle
and is usable in any weather at any
time.
Future data will be transmitted to a
control room' for ~~ntinuous analysis;
this will eliminate recording/playback
and allow data collection from several
detectors simultaneously.
The purpose of the project is to
CIRCLE 60 ON READER CARD
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Discouraged by computer
print-out problems?
Go off-line with a

tt Adata products I

off-line print station!
Don't tie your 3rd generation computer to a 1st
generation print system ... go off-line with
a LlNE/PRINTER* off·line print station.
You'll speed up your data processing,
improve print quality significantly,
reduce expensive computer usage
time, and eliminate delays in
producing good printer output
from your "operating system."

'Trademark of

data products corporation

Data Products Sales Corporation
A subsidiary of

data products corporation
8535 WARNER DRIVE, CULVER CITY, CALIFORNIA 90230
Phone: (213) 837·4491 / Cable: DATAPRO / Telex: 674734
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improve street network efficiency and
future street design.

One company
•
conceives,
designs and
builds
systems
consoles
with
integration
of human
•
•
engineering,
industrial
design,and
value analysis
too!

Start
at breadboard
with
Electronic m
Enclosures Inc
225 South Aviation 'Boulevard
EI Segundo, California 90245
(213) 679-0181

7825 Airport Highway
Pennsauken, New Jersey
(609) 665-6810
SEND FOR FREE BROCHURE
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ACM SEMINARS GROPE
FOR PERSONNEL POLICIES
The Selection and Evaluation of Computer Personnel was the subject of
ACM-sponsored seminars held in five
cities in January-a title much firmer
than the facts available on the subject.
One came away from the Detroit
meeting feeling that the subject is like
a globe of mercury-trying to touch it
fractures the globe into dozens of tiny
globules rolling in all directions.
The presentation was smoothly
handled by David B. Mayer ( technical staff manager, computer sciences, IBM Research) and Ashford
W. Stalnaker. (assistant professor of
man'agement science, Georgia Tech),
both members of the ACM SIG/CPR
(Special Interest Group/Computer
Personnel Research) .
The half-day sessions covered: history of computer personnel research
from 1962 (the inception of the Computer Research Group; it joined ACM
in November 1966); use of psychological measuring and selection techniques; evaluation and proficiency
testing; personality of programmers;
creativity; and current unresolved
personnel problems.
The two seminar leaders described
some of the tests and
survey made
by the group, the results of most of
these being more negative than positive. Apparently there is little agreement on any basis of judging whether
or not an individual will do well in
training or in job performance. One
problem is that indicators which may
have some value for good trainee performance do not carryover to indicate
good programmer performance. Such
factors as intelligence, college entrance test scores and school grades,
personality traits, logic, and interests
-were considered. Logic, intelligence,
and possibly interest showed some
correlation to future performance but
the other factors didn't.
Scores on the· IBM PAT (Programmer Aptitude Test), as analyzed
in the 1966 CPRG survey of 483 U.S.
and 98 Canadian firms, seemed irrelevant
to
performance.
Stalnaker
thought that the SVIB (Strong Vocational Interest Blank) might have
some merit, although it is seldom used
and needs testing in more situations.
The survey showed that most firms
responding required better than high
school background for systems analysts and at least high school for pro~
grammers. Where companies used
more testing the educational require-
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Customer Satisfaction

•

Reliability

•

Speed

That's what Datacraft Corporation
engineers into each memory, whether
it's an off·the-shelf 512 .x 8 unit or a
custom designed 65536 x 32 system.
The model DC·31 for example, is a
high speed, linear select, coincident·
current, magnetic core memory especi·
ally suited for systems requiring small
high speed units. It comes with a full
complement of field proven options
that enable the customer to select a
custom system at minimum expense.
The basic DC·31 features include:
less than one microsecond full cycle
time; 450 nano$econd access time;
capacities up to 1024 x 12 in on.e bit
per word increments; 30 days delivery.
Prices start at $1210.
For detailed specifications on the
DC·31 and information on other models,
call (305) 565·9441 now, or write
Datacraft Corporation,
716 N.E. 40th. Court,
Fort Lauderdale, Florida 33307.

l"'~1 DATACRAFT
",

CORPORATION
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Model 110, Paper Tape Punch ... punches standard 5 to 8
channel paper tape asynchronously at speeds up to 30 CPS.
Powered by continuously running induction motor. Error
detection achieved by parity checking switches. Tape can
be back-spaced. 7"x 19" panel, 24 or 48 VDC. Price: $599.00

•

In

Model 131, Edge-punched Card Read~r ... bi-directional
capability to read single, hand-fed edge-punched cards that
have standard 8 channel paper tape codes punched along
edges. Same mechanism as Model 119R.
Price: $457.00

Numerical Control,
Communications,
Data Processing ...

Model 121, Paper Tape Reader ... 60 CPS with inclusive
solid-state Drive-Pak at lowest cost! Advanced reader head
features full 180 0 tape surface. 750' reel supply or take-up.
Tape Lever indicates non-reading or broken tape. Panel is
Price: $605.00
8 3/4" X 19" with 24, 48 or 90 VDC.

Model 153-60, Flatbed Reader ... new, speedier reader at
60 CPS. Unidirectional starwheel sensing device permits
mounting on horizontal surface. Panel 4 1/2" x 53/4". Same
mechanism as Model 121.
Price: $413.00

consider
Ohr-tronics
Engineering! Manufacturing
305 W. Grand Ave., Montvale, N.J. 07645
Tel: (201) 391-7000

One year warranty on parts and labor

Model 117, Encoding Keyboard ... 18 key ..• converts key
depressions into coded (8 level) arrays of switch closures
designed to interface with tape punches, printers, plotters,
computers or other automatic machinery. Any code configuration can be supplied. Keys can be mechanically or electricallyinterlocked.
Price: $435.00
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ment was less and vice versa. Respondents using testing favored aptitude tests with IBM's PAT leading the
field; some gave IQ tests, with the
Wonderlic Personnel Test predominant; very few gave personality tests.
Most of the research by group
members has been at a single large
installation and it was conceded that
much more research needs to be done.
Conclusions by the two speakers were
that it is safest to bet on intelligence
at 'this point, plus some indefinable
quality which a gifted interviewer
may feel intuitively.
The speakers also believe that an
effective evaluation procedure must be
developed before further research can
be useful; it's necessary to be able to
measure the stratifications in programming; new observational techniques
are needed to supplement the current
ones of testing and interviewing; and
the relation of creativity to programming must be determined.
U OF CHICAGO BEGINS
INFORMATION SCIENCES YEAR
An Information Sciences Year began
in January at the Univ. of Chicago,
funded by a grant celebrating the
200th year of the Encyclopedia Britannica. During this period, outstanding leaders in information sciences
be
designated
Britannica
will
Scholars; they will be at the university
at various times for discussions with
faculty members and other scholars.
Discussion of the social implications
'of information sciences and computer
use will include the faculty of the
Committee on Information Sciences
(11 of the 12 members of the committee hold joint appointments with varied disciplines of the university), and
their colleagues in law, medicine,
business, social sciences, and the humanities.
The committee '( chaired by Prof.
Victor Yngve) conducts research and
offers a broad academic program concerned with computers and the scientific nature of information. The yearlong effort will culminate in a conference evaluating the research program
results.
BAY AREA ACM SCHEDULES
APRIL TECHNICAL SYMPOSIUM
Will there be an ALGOL 68? Shall we
design machines to fir languages? Do
we really have to read all the manuals
about all the languages before we start
to program? These are some of the
questions you might get answers to at

the Bay Area Chapter ACM Technical
Symposium April 19 at the Jack Tar
Hotel, San Francisco.
In fact, to the last question I can
give an answer right now: NO. You
can get away with reading only Professor Peter Wegner's book. To quote
from the preface: "This book covers
machine languages, machine organization, multiprogramming systems, assemblers, macros, LISP, ALGOL, PL/!,
simulation languages and many other
topics in programming. It treats these
topics as part of a single unified discipline, using a unifying framework
developed in the text. The author feels
strongly that the subject of programming should be treated as a coherent
discipline rather than as a loose collection of techniques. Such an approach
allows practical problems arising in
programming to be analyzed more
clearly, and therefore yields practical
as well as aesthetic dividends."
How? If you really want to find out,
come to the symposium. Professor
Wegner is our first speaker. He comes
from the department of computer science of Cornell University.
Mark Halpern of IBM, San Jose,
who made a good case for natural
language programming at the FJee in
1966, will talk about "Task Structures
and Programming Techniques." His

talk will be liberally illustrated with
down-to-earth problems in programming.
Prof. John J. Donovan from MIT, of
Project MAC fame, will head the afternoonspeakers. His topic is "Compiler Techniques," and one could
hardly find anyone more authoritative
on the subject. At the FJee in 1967 he
pre~ented a paper entitled "A Formal
System for the Specification of the
Syntax and Translation of a Computer
Language." This and his many other
contributions suggest that his talk will
be an up-to-date summary of new
trends in compiler writing.
Prof. William McKeeman of Stanford will talk about "Software-Hardware Interaction," and I surmise that
his answer to my second question in
the lead paragraph might be affirmative.
This gets us to the last question,
about ALGOL 68. Yes, Virginia, there
still is an ALGOL Working Group. They
met at Zandvoort, The Netherlands,
May 16-20, 1967. Prof. John Peck of
The University, Calgary, Alberta, was
present at the proposal on ALGOL X,
prepared by the Amsterdam group
(Van Wijngaarden, Mailloux, Peck).
It is expected that his talk on "Trends
and Extensions" of programming languages will present a strong case ,for

We've taken our 1000 C.P.S. PaperTape Reader/Spooler,
slowed it down to 300 C.P.S., halved the price ...

. .. and come up with a dependable unit that can't be
matched in terms of quality, economy and delivery.
Medium speed range - up to 300 characters/second - photoelectric sensing - stops
on character at 300 characters/second - bidirectional - silicon logic - tried and tested
design concept and components - off the shelf delivery from mid 1968 - low unit
price of $1,200.00. For complete details, write, wire or phone.

FERRANTI -PACKARD ELECTRIC LIMITED
ELECTRONICS DIVISION • TORONTO 15 • ONTARIO • CANADA
AREA CODE (416) 762-3661

March 1968

TWX (610)491-1434
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Air Conditioning
is okay for people
...but not ..
computers.

news briefs
and thus will serve as an apt
introduction to the panel discussion,
which promises to be a lively one.
For more information and pre-registration blanks, write to: Registration
Chairman, Bay Area ACM Chapter
Technical Symposium, P.O. Box 2447,
Menlo Park, Calif. 94025.

ALGOL

-STEVE TOROK

HOLIDEX CONFIRMS MOTEL
RESERVATION FOR 20 CENTS
The Holidex system is Holiday Inn's
$10 million computer network, consisting of two System 360/40's connected by over 200,000 miles of communication lines to 1,000 special IBM
1971 reservation terminals (at 900
inns) and 200 IBM 2970 terminals in
sales locations. This is all managed by
General Data Corp., a Holiday Inn
subsidiary. One 40 controls the Holidex system with the other serving as
backup and handling the company's
other dp tasks-such as site feasibility
forecasting, inventory control for the
individual inns, etc.
Site forecasting is an important
item; HI has grown to over 900 inns
with 118,000 rooms in 700 cities and
is adding a new inn every 67 hours.
Locations are in all states, except
Alaska, plus Canada, Puerto Rico and
the Bahamas. Reservations costs have
been lowered from pre-Holidex 87
cents to 20 cents, for each confirmed
reservation, and take 15 seconds or
less.
GT&E WILL SET UP
REGIONAL SERVICE BUREAUS

Computers need continuous environment control-just the
right conditions of temperature, humidity and filtered
air-24 hours a day. SES~ Site Environment Systems, are
specifically designed and built to provide these
requirements. They create and maintain the ideal ceilingto-floor, wall-to-wall environment for computer rooms,
no matter how large or small. There's a unit or combination of units to meet your exact needs because SES
is available in a complete range of sizes-3, 5, 7V2, 10, 15
and 20 tons. And they are completely self contained
for easy installation. Yet they're so flexible they can easily
be changed to up-flow or down-flow air discharge
arrangements in the field.
Do your computer a favor and check out SES Site
Environment Systems. Write Environment Control
Division, Floating Floors, Inc./Subsidiary of National Lead
Company, Room 4601,111 Broadway, New York, N.Y. 10006.

More competition for commercial dp
service bureaus appeared recently
when General Telephone & Electronics announced plans to set up seven
regional dp service bureaus throughout the country.
. Much of their workload will come
from GT&E operating companies, but
an apparently substantial percentage
of available computer time will be
sold to banks, credit unions, and other
"financial institutions," according to a
company announcement, which added
that "business, industry, government,
and educational institutions" represent
other likely markets. Reportedly, the
bureaus will provide both local and online dp services.
The regional centers will be established at Tampa, Fla.; Ft. Wayne,
Ind.; Santa Monica, Cal.; Erie, Pa.;
San Angelo, Tex.; Everett, Wash., and
Vancouver, B.C. A GT&E operating
company now has a dp facility at each
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SOLITRON FIGHTS
BR-AMPHENOL MERGER
Bunker-Ramo and Amphenol Corp.
have announced agreement to merge,
but Solitron Devices, Inc., is waging a
battle through the stock market to
thwart that merger. Since the stockholders' meetings to vote on the merger won't take place until late March,
Solitron advertised an offer to swap
one of its shares for five Amphenol in
an effort to gain stock control (over
50%) of Amphenol, and vote down
the agreement.
The earnings and products of the
companies bring to light the reasons
for the struggle. Amphenol, manufacturer of electronic components and assemblies, instruments, knitted deep
pile fabrics and other products,
grossed over $152 inillion in 1966; net
was $5.8 million, or $1.98 a share
. (NYSE). Bunker-Ramo, maker of crt
systems, special computers, communications systems and machipe control
devices, grossed $54 million, netted
$1.1 million, for $.13 share (AMEX).
BR also brings on the benefits from a
$15 million tax loss carryover from '64
and '65. Solitron, also a component
maker (transistors, microcircuits, capacitors, diodes), grossed $15 million
in '66, for a $2.5 million net, and
$3.31 share earnings (AMEX).
Amphenol, obviously wanting the
BR merger, has also advertised a
notice to its stockholders, warning
them of the disadvantages of taking
the Solitron offer, such as all gains to
the trader will be taxable, and the
Solitron offer is for a number of Amphenol shares in excess of "the number
likely to be tendered." The Solitron
offer was good until Feb. 26, unless
extended.
If the merger goes through, the parent firm will be called Bunker-Ramo,
under which will be the Bunker-Ramo
and Amphenol divisions. John Parker,
BR chairman, would be chairman and
Matthew Devine, Amphenol chairman, would be president and chief
executive officer. Milton Mohr, BR
presiden t, would be corporate vice
president and BR Division president.
William H. Rous, Amphenol president, would be Mohr's Amphenol Division counterpart. Martin Marietta,
holder of 5B~% of BR common stock,
would own 40% of the shares of the
new corporation. Amphenol stock-

.r
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holders will receive 3}4 shares of the
corporation for each Amphenol share
owned; it would be one-for-one for BR
holders.

GRAPHIC SCIENCES
RAISES MORE FUNDS
Graphic Sciences, a firm formed in
March, 1967, in Rochester by exXei'ox executives, has moved its headquarters and production facilities to
Danbury, Conl1. For the second time,

GSI is in SEC registration, now for
convertible subordinated debentures
to raise over $14 million for its computer leasing subsidiary, development
of graphic communications systems
and services, and providing computer
information services.
Headed by Dr. Sullivan Campbell,
board chairman; Robert Dombrowski,
president; and vice president Gul
Hira, the firm created a stir on its
initial market offering with the news
that it would produce a small acoustically-coupled facsimile transceiver
directly
competing
with
the
Xerox/Magnavox Telecopier.
According to its prospectus, as yet
GSI is uncertain whether it cim mass
produce the Graphic Transceiver and
sell it profitably, although other devices will be developed. It was invented by H. M. Morgan Co., Cam. bridge, Mass., which then sold the
right of sale of the two existent proto-

GODDARD STARTS UP THE FIRST MODEL 91

The first 360/91, which IBM bills
as "the fastest, most powerful computer" in service, recently became
fully operational at Goddard Space
Flight Center.
.
NASA reportedly purchased the
central system-at discounts off list
of up to 50%-and rented the
peripherals; these include 19 Model 1050 terminals capable of being
expanded to 31, which are being
used by GSFC staff mainly to do
esoteric computations. The 91's Ksize core (2 megabytes) cost the
taxpayers an estimated 1.5 megabucks, and the cpu $1.9 million.
According to one source, these two
units were discounted an average
of 25%.
"IBM no longer is accepting new
orders, having met the initial objectives of the Model 91 program,"
says a company announcement. All

remaining orders for the 90 series
will be delivered "within 17
months."
Reportedly, these will be 95's
rather than 91's. The Model 95's
memory cycle time is said to be 120
nsec; the 91's is 780 nsec.
The customers allegedly awaiting delivery are: the Johns Hopkins
applied physics lab; AEC/Oak
Ridge; Princeton University; Columbia
University;
Lockheed;
North American Aviation; Westinghouse/Pittsburgh; Mobil Oil;
Avco Corp., Boston; MIT; the
French atomic energy commission,
and the Max Planck Institute in
Munich, Germany. UCLA reportedly is acquiring two 95's. NASA is
also getting two; one, to be installed at the Institute for Space
Studies, was scheduled for mid(Contin~ed on p. 101)
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WANG
electronic
calculators

perform all basic
arithmetic functions

GB0G
instantly, silently, accurately.
Optional keys produce:

0EJ
[~~lB

by single keystrokes.

There are models to fit every need.
Wang calculators can be used to figure
everything from monthly mortgage payments to rocket engine thrust coefficient.
You can add fractions, do chain multiplication, produce reciprocals, store'
and recall sums of products, multipliers
and/ or entries as well as intermediate
answers. You can have such options as:
four additional random-access storage
registers, 80 st~p plug-in card programmer and/ or built-in programs for single
keystroke calculations of sin (), cos (),
arcsin x, arctan x. And that's just the
beginning. Add-on compatibility enables you to build to a powerful computing system that will branch, loop,
do sub-routines, make decisions and
manipulate arrays. There is nothing.
comparable, anywhere.
For complete information, write:

-9:~~~sg.
Dept. 3G!, 836 North St., Tewksbury, Mass. 01876
Tel.: (617) 851-7311

In Major Cities, Tel.:
(201)
(203)
(205)
(206)
(212)
(213)
(214)
(215)
(216)
(301)
(301)
(303)
(305)
(312)

241-0250
666-9433
245-6057
622-2466
682-5921
278-3232
361-4351
642-4321
333-6611
588-3711
821-8212
364-7361
841-3691
456-1542

(313)
(314)
(317)
(319)
(402)
(404)
(405)
(412)
(415)
(416)
(504)
(505)
(512)
(513)

278-4744
727-0256
631-0909
365-2966
341-6463
457-6441
842-7882
366-1906
454-4140
364-0327
729-6858
255-9042
454-4324
531-2729

(514)
(518)
(601)
(612)
(614)
(617)
(702)
(702)
(713)
(714)
(716)
(717)
(816)
(817)
(919)

482-0737
463-8877
234-7631
881-5324
488-9753
851-7311
322-4692
735-5802
668-0275
234-5651
381-5440
397-3212
421-0890
834-1433
288-1695
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of these locations. Typically, the hardware consists of a 360/30 or 40.
GT &E plans to replace these units
with 65's over the next 18 months.
The regional centers will buy communication services from GT&E op-:
erating companies at the same tariffed
rates charged other users, reports John
B. Renwick, president of GT&E Data
Services Corp., a subsidiary set up to
run the new operation. Besides marketing .edp services to outsiders, the
subsidiary will become a central dp
manager for all GT&E operating companies. Their hardware, now rented,
will be bought by the service corporation and leased back at lower rates.
A central design and programming
center is to be set up in the Tampa,
Fla., headquarters of the subsidiary;
it will be devoted exclusively to
telephone company applications. The
center will be staffed initially by personnel drawn from the operating
companies.
Up to 40 additional designers and
programmers will be hired this year,
Renwick said. Some will be assigned
to Tampa; the others will fill vacancies
in the operating companies and presumably will spend at least part of
their time designing and programming
systems for the regional centers' outside customers.
PATENT OFFICE CHANGES
STAND ON PROGRAM BAN

A ban on patents for computer programs now written into proposed legislation "may be premature," says Patent Commissioner Edward J. Brenner. He has recommended that the
prohibition be removed.
Brenner's statement, which represents an about-face from last year's
position of the Patent Office, was
made at the latest round of hearings
on the Administration's new patent
bill, S1042. The hearings were conducted by a Senate Judiciary subcommittee, with Sen. John McClellan,
chairman of the full committee, presiding. The group also discussed a bill
introduced by Wisconsin's Gaylord
Nelson, S1377, which would provide
people outside Washington with direct access to patent records. S1377
authorizes establishment of "patent
. search centers" at strategic locations,
where microfilm copies of the main
patent file would be stored.
Possibly Brenner's new attitude was
inspired by objections from the U.S.
Chamber of Commerce and the Electronic Industries Association. Representatives of both groups appeared at
the hearing.
The Chamber's position was spelled
out by George Metcalf, vp of MartinMarietta's aerospace group.' He said

I

What's a nice company
like yours doing in the
software business?

. Now you can lease your
-software with no
capital investment.
. Software costs of new computer
installations or computer product line
development projects can cause many
budgetary and profitability problems.
Now, however, Data International
offers to the computer manufacturer
and purchaser/user community several leasing plans for software, hardware or any combination of the two.
There are' two party (purchaseleaseback) or three party (vendorlessor-lessee) transactions available.
Benefits are great both to the manufacturer or the ultimate user. For any
given cash flow allocation, a greater
programming effort can be sustained.
And leasing has proven to be extremely
advantageous in saving money by the
deferment of expenses over the product lifetime of the computer system.
FREE BROCHURE expla~hs computer leasing in detail. For your copy,
or answers to specific questIons, call
or write:

DATA
INTERNATIONAL
INC.
4900 Viking Drive • (612) 920-6354
Minneapolis, Minnesota 55435
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There's only one best way
to store and handle
disks ...

. .. and you're looking at it .... Wright
Line offers 4 cabinets with full suspension
drawers. The advantages are numerous ...
protection against dust . . . no danger of
knocking one disk off a shelf while reaching for another ... and much easier handling of the disks. The model shown is the
twelve disk cabinet and it is just part of
the complete family of cabinets and trucks
to handle the 1316, 2315 and 2316 disks.
We'll be happy to send you our new brochure giving complete details.

Circle Reader Service Card No. 102
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IODSC<: LOACC< STORAGE

GOlLD S1iAR FDILES
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Full suspension drawer cabinets and
library units for maximum safety and
protection for both 4" and 6" disks.
Counter height cabinets have plastic
laminate tops.

The most beautiful and most versatile
card files available today. Line includes
counter top model with plastic laminate
surface, truck and transfer files.

Provide complete work stations by adding work surface and drawer space at
the key punch machines. Attractively
styled units for use with all key punches.

For More Information. Circle Reader Service Card No. 102

For More Information. Circle Reader Service Card No. 103

For More Information. Circle Reader Service Card No. 104
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PORTASILIE:

ACCESSOfr-'JOES
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Custom designed accessories for third
generation computers. Line includes
Data Stations and Control Centers with
efficiency tops plus card handling and
storage equipment.

Models for punching only or for punching and simultaneously printing. Printing punch has tab stops. Plastic card
punch for Hollerith and other coding
in plastic badges and cards.

For More Information. Circle Reader Service Card No. 101

For More Information. Circle Reader Service Card No. 105

For More Information. Circle Reader Service Card No. 106

MATC-3AT~ON

DATA STATDONS

Tr:=llUct<S

Much more than just a calculator, Mathatron has the capability to solve complex problems that are written directly
with the keys. Mathatron can also be
programmed and can make logical
decisions.

Specifically designed for data processing applications, Data Stations combine
the best features of a desk and a tub
file with custom storage for cards and
supplies.

Custom trucks for transporting cards,
tape, disk packs and all other data
processing supplies. Trucks combine
straight tracking with easy turning and
ramping.

For More Information. Circle Reader Service Card No. 107

For More Information. Circle Reader Service Card No. 108

For More Information. Circle Reader Service Card No. 109

PUNCt"'~ES

The safest, easiest handling, most economical method of storing tape. Complete line of Tape-Seal cabinets, trucks
and accessories is beautifully styled to
compliment computer equipment.

. . . and other products:
o TUB FILES • GUIDES • CONTROL PANELS • PANEL STORAGE •
BINDERS • DATA-CELL STORAGE • SORTING RACKS • Wright Line
serves the data processing field exclusively with full-time Wright Line field
specialists in all areas of the United States, Canada and throughout the world.

160 GOLD STAR BOULEVARD, WORCESTER, MASSACHUSETTS 01606
A

DIVISION

OF

BARRY

WRIGHT

CORPORATION

DATA

PROCESSING

ACCESSORIES
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news briefs
the proposed bill's categorical ban on
computer program patents is "too
drastic," and advocated "alternative
solutions for determining what is and
what is not patentable in the field of
computer software."
Last year, a Presidential study commission, in advocating a ban on computer program patents, cited difficulties in classifying and comparing the
related applications. Metcalf admitted
that problems exist but argued that
they shouldn't be sidestepped. "The
more appropriate solution is to generate the needed files and experience
within the (Patent) Office ... Industry is learning to cope with programs
and related· subject matter-so can
the Patent Office ... The best way for
the doubts and uncertainties noted by
the commission to be resolved is ... in
the courts."
In a written statement filed with
the subcommittee, Richard C. Jones,
president of Applied Data Research,
. Inc., Princeton, N.J., pointed out that
the British, in November, 1965, held
that a computer program could be
patented. He contended that the present system in this country,. under
which programs are not patentable,

favors the computer maker. It perpetuates "a lucrative tie-in business
(and extends) the economic advantages of his hardware into the systems
programming business. The 'value
added' contribution of 'tie-in' software
enables the computer manufacturer to
mask the price of hardware in the sale
of a total system in the hope that he
can realize a larger than normal profit.
If patent protection were possible for
qualified software inventions, many
software companies would be encouraged to develop competitive systems
without fear of the manufacturer or
others taking their' inventive concepts
and using them with impunity."

DATA PRODUCTS PLANS
TO ADD F~IRCHILD UNIT
Data Products continues to spread its
wings. The L.A. manufacturer of
printers, large disc systems, and
punched card gear-and which owns
66% of Informatics and an Irish core
maker-may acquire another core
memory facility.
DPC arid Fairchild Camera and Instrument Corp. have agreed in principle on the acquisition by Data Products of Fairchild's Memory Products
Section. Fairchild's facility in northern
. California makes core planes and

stacks and memory systems, employing 150 people.
The cash agreement is subject to
approval of the boards of directors of
both firms.
In December, Data Products acquired an interest in Data Devi.ces,
Inc., a Santa Monica maker of mag
tape cleaning equipment which will
soon en'ter the tape handling field.
Grossing a little over $13 million in
FY '67, Data Products declared a net
income of $655K. Current backlog is
reported to be around $15 million.

UNIV. OF COLORADO SETS
SOCIAL SCIENCE INSTITUTE
A month-long institute, under a $47,500 NSF grant, will be held June 17July 19 at the University of Colorado,
Boulder, to acquaint faculty members
with basic principles of computer science applicable to social and behavioral science.
.
The six courses planned are: Introduction to Computing in Social and
Behavioral Science Research, Artificial
Intelligence and Problem Solving
Computer. Models, Computer Models
of Personality and Social Phenomena,
Simulation in Sociolog:', Political Science and Social Psychology; Computer Models in Regional Economics

for MOBILITY ~ ..
for FLEXIBILITY ...
for IMPORTANT COST SAVINGS ...
ACOUSTICALLY-COUPLED DATA SETS
make any phone an access to your computer
MODEL 1042C: Compatible with Bell 103A,
EIA RS232 interface, For use
with IBM 1050,2740,2741
Data Terminals, Teletype 28,
32, 33, 35, 37 Printers, Friden
7100,7102 Executive Terminals, or any equipment to
400 baud or 40 char./sec.

• Keep your computer running-not idle.
• Schedule in 6, 10, 15 & 30 min. cycles,
for daily, weekly or monthly periods.

MODEL 1048C: Compatible with Bell 202C.
EIA RS232 interface. For use
. with IBM, Teletype, Tally,
Mohawk, Digidata, NCR, and
other eQuipments to 1200
bps.

• Know in advance when slack periods or
heavy work loads are coming.
• Make changes & additions immediately.
• Every hour saved saves you $20-$40-$60.

Write, wire, or phone for further information
and demonstration.

Write for FREE 28 Pg.lllustrated Catalog- DA 3
METHODS RESEARCH CORP.
70 Willow Ave .. Staten Island N Y 10305
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TUCK ELECTRONICS
235 Market Street
New Cumberland, Pa. 17070

Phone:
717 -232-3431 or
717-234-2616

CIRCLE 70 ON READER CARD

121

news briefs
"and Urban Planning, and Computer
Programming and Applications in the
Social and Behavioral Sciences.
Programming workshops will be
held daily under the institute faculty
and personnel of the CU computation
center.
Deadline for applications is April
15. Prerequisites are at least a master's
degree in social, behavioral or computing science, and a teaching position
in sociology, psychology, economics,
anthropology of a related department.
Applications are available from Dr.
Daniel E. Bailey, Iristitute for Computing Science, Ketchum "8, U. of
Col., Boulder, Colo. 80302.

BANKERS CENTRALIZE
PLANNING FOR COMPUTERS
The current projects and progress of
the "RAND" of the banking industry
were outlined by Bernard Ellis, assistant director of the American Bankers
Assn., at a recent Louisiana Bankers
Assn. meeting in Baton Rouge.
The banking industry is not listed
among top industries" in research and
development effort, Ellis said, and because of the need for automation it

should be. One step toward increasing
R&D is the Automation Planning and
Technology research group, formed
last May by ABA to investigate developments in automation, prepare longrange plans for the banking industry,
and do research in hardware, software, MIS, ~o~muniCations, automated customer services, operations
research, internal operations and
standards. Thus far, said Ellis, 800
banks have become members of the
APT
effort,
contributing almost
$400,000 in dues ($100-$3000 each
depending on the bank size). ABA
partially subsidizes APT as well.
Eight specialists in the computer
areas outlined above are now in the
group, along with four statistical researchers. Among the. 10 projects
completed or now under way is a
guide for management to help determine whether a bank is ready for automation. Another report is a bibliography of articles and books on automated customer services. A third is a
plan for banks to follow, including
small computer system descriptions,
when the decision to automate is
made. And "A Bank Manager's Guide
to Management Science" will explain
the lise of operations research and
modeling in simulating bank operations.
Other activities include assisting

the general counsel of ABA in preparing a position on the ADAPSO litigation
in St. Paul (a service bureau attempt
to prohibit banks from selling dp services to customers). And the group is
studying the forthcoming FCC inquiry
on computer/communications interdependence.

VARIAN OFFERS COMPUTER
CONTROL OF INSTRUMENTS

Five new modular systems, SpectroPlan, to computerize the data processing and the operation of analytical instruments, have been announced by
the Anaiytical Instrument Div. of Varian Assoc., Palo Alto, Calif. SpectroPlan is based on a 4,096 (16-bit) 620II digital computer with a 1.8 usec
cycle time. Also included in the standard package is a control console, instrument interfacing, Teletype for
readout, and software. The on-line
control and data reduction system for
nuclear magnetic resonance spectrometers automates spectrometer setup
and operation.
The 200 package can handle up to
10 instruments of the same type (such
as chromatographs). For larger laboratories, the 400 system is designed
to mate any number or array of instruments with such computers as the

Continuous Forms that knock the stuffing out of mailing ...
S~elby

Shelby Instant EZ Mail goes hand-in-hand
with high speed computer systems. Saves time
... saves money. Keeps information" confidential
too! Simply print (4 copies or more), decollate
and" burst ... forms are ready to mail. There's no
extra handling . . . no envelope stuffing. And, '
each form contains a unique reply envelope
.
encouragement for prompt remittances.

" SHELBY BUSINESS FORMS, INC.

SEE INSTANT EZ MAIL DEMONSTRATED
Contact Shelhy's local ;epresentative or write direct.
A·929

A SUBSIDIARY OF GENERAL AN I LINE & FILM CORPORATION
SHELBY, OHIO 44875
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IBM 1800.
At the lower end of the line is the
SpectroData system-a spectrum digitizer coupled to an interface at the
instrument. Data is stored on mag or
paper tape 'or punched cards; it can
then be batch-processed or sent to a
service bureau. Just slightly more so- .
phisticated is SpectroShare, a timesharing program; with the SpectroData apparatus providing signal conditioning, the digitized output is
transmitted via a Dataphone or Teletype to a computer center. Manual
data entry is also possible.
The SpectroPlan systems maybe
purchased or leased. Deliveries of the
entire line will begin this summer. For
information:
CIRCLE 166 ON READER CARD

• -Pillsbury Management Systems is
a new subsidiary of Pillsbury Co.
which will operate with a national
sales force and have administrative 'offices in Minneapolis and Phoenix.
PMS will specialize in developing informatiori systems and communications, and real-time and time-sharing
software. The parent company's systems and computer people, plus new
personnel, will be involved. Call-AComputer, time-sharing company of
which Pillsbury is the major stock-

holder, and the new PMS will be
independent of each other.
• A patent has been granted to Alvin A. Snaper of Chatsworth, Calif.,
for an electro-optical computer and
data processing system. The inventor
says the concept can be adapted to
complex installations but that it also
can leaq to desk top computers selling
in the same price range as electric
typewriters. The design is based on
the use of discrete areas of optical
polarization for high density storage
and series or parallel input, computation, and readout. For information:
CIRCLE 167 ON READER CARD

• Lehigh University's Computing
Center will have five new graduate
assistantships, four in July and one in
September. Candid,ates will be selected from universities and colleges
throughout the country. Graduate assistants will become involved in computer program design, development
and installation and will be consultants to users of the center. These halftime positions pay $2;500 the first
year and $2,750 the second.

shortlines ...
Digital Logic Corp. has been con-

-------

-------

--

tracted by Hughes Aircraft to expand
the memory of the PDP-:9 computer
with a DLC mod 700 disc memory
system including a controller and interface. The mod 700 accommodates
from one to four discs each with a
capacity of 335K words, for a total
storage capacity of 1.34 million (18bit) words . . . Metronex, the foreign
trade corporation of Poland, has purchased a .£345,000 System 4-50 compute~ system from English Electric
Computers. The computer will be delivered to Centrostal, a steel ordering
organization . . . University Computing and Gulf Insurance have reached
an agreement in principle by which
UCC would issue 350,000 shares of
common stock to purchase 700,000
shares of Gulf common. Agreement is
subject to approval by stockholders
this month . . . Adage, Inc., whose
stock has climbed 90 points since announcement of its hybrid computercontrolled graphics terminals now reports two AGT systems in and two on
order. Latest order is from MIT,
which will use a $160K AGT 30 in
such projects as simulation of auto
safety devices under GM contracts ...
Univac has announced two orders
from Italy: the Fiat Co. will purchase
a 65K 1108; and a 490 real-time system has been delivered to giant steelmaking firm, Italsider S.p.A ....

Hearing is believing
Let your computer do the talking with a Cognitronics SPEECHMAKEO@
'The Speech maker provides data processing systems with a set
of honest·to·goodness vocal cords ... actual spoken words
selected by computer, transmitted over telephone lines and
received on one of the most inexpensive output devices that anyone has yet come up with - a standard Touch·Tone® telephone.
Thes~ voice response systems, with built·in multiplex capa-

bilities to service multiple outputs simultaneously and independently, are available for a variety of interface specifications.
Cognitronics' modulated light·beam and film drum technique
results in very high audio fidelity with minimum maintenance
requirements, Speechmaker applications include telephone rate,
route and intercept, banking, credit, inventory control and
management information systems to name but a few.
Let Us tell you how to Itsten to your computer.
333 BEDFORD ROAD
MOUNT KISCO,N. Y. 10549

914·666·2941

Touch·Tone@ is a Reg. J.M. of the Bell System
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HP software makes it easy.
Not oniy do Hewlett-Packard
computers speak many common
languages, but they also let you
change your mind, your program
~nd your equipment configuration
_.with minimum effort.
HP computers speak three higher
level languages: FORTRAN,
ALGOL and Conversational BASIC
... and in these languages you can
perform scientific calculations or
converse with the most elaborate
instrumentation system.

The compilers are only part of
the package. A Basic Control
System (BCS) simplifies programming and execution of all
I/O operations-permitting.
device-independent programming ..
Assemblers (and compilers)
generate relocatable code.
Communication is easy on the
hardware end, too-using
standard plug-in cards.
The two computers-the
HP 2115A and the 2116Aoffer a choice of meJnory and I/O
capacity, and they're completely
software compatible. Make it easy
on yourself. Call your local HP
field engineer for all the details.
Or write Hewlett-Packard, Palo
Alto, California 94304; Europe:
54 Route des Acacias, Geneva.

The 2115A Computer has I6-bit words, 2 JLsec
cycle time,AK memory. Price, including Teleprinter, $16,500. Additional memory and options available.

HEWLETT~PACKARD
DIG I T
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BRITISH COMPUTER CORP.
PLAN PROMPTS INFIGHTING

••• EE ACTIVE BUT
ICT HAS THE ORD'ER'S

AND MORE
AC TIVE PROJEC"T'S

The Spring offensive in the U.K. opened early this
year. And by March most of the main frame houses were
battling to make their impact on the shaping of the
industry. Disclosure of NCR's plans to make some of
the Century Series in Scotland completed a tumult of
industry activity to which ICT, English Electric, IBM,
Honeywell, Burroughs and others have all been party-whether they liked it or not.
'
Because of its effect on the morale of the native
computer talent, the most memorable event of the past
month will be the brawl that flared between ICT and
English Electriri in the midst of their merger
negotiations to form the British Computer Corporation.
With English Electric holding out for a higher price
for its dp holdings and pushing its ,normally reticent
managers into the limelight, the two groups embarked
on a technological wrangle that is unprecedented in
Europe. English Electric claimed superiority for its
System 4 range (a U.K.-l·icensed version of Spectra
70) over the six-bit-character, 24-bit-word machines
of ICT. With ,only 20 System 4's shipped so far,
English Electric is fighting hard for recognition so
that its product line is not dropped •
However, another move will come from English
Electric.. Always aware that its merger negotiations
could break down and leave considerable difficulties,
a model 40 and 60 were secretly designed to slot'
between the 30 and 70 in the System 4 series. This
will give the company its first broad market coverage.
.
ICT's order book logged 1000 sales by the year's
end. More than half are delivered and the successor
to the series was brought out last month with the
microcircuit version'1900A series.
Matters are made worse because the makers have
opted for different ic techniques (and, therefore,
production methods) in their micromin machines.
Hinting that they were the mo're capable unit in
marrying the diverging technologies, ICT made it known
that their advanced research lab had completed a
working model of a Basic Language Machine--the code
word machine proposed by John Iliffe. Since a report
in Datamation 18 months ago that ICT was working on
such a design with a Ministry of Technology grant, the
company has kept the project closely guarded. Still
insisting that this is no preproduction prototype, a
programme of software experiments and system'
efficiency measurements has been laid on.
Pundits are forecasting that the basic language
machine will be hooked up to ICT's new photo-optical
memory, which should provide a cheap fixed store for
surrounding a system with as many emulators as needed.
On top of all this, ICT has been gaining support
in the university and scientific market for Project 51,
a $7 million system to stave off further encroachment
from CDC and IBM. Project 51 configurations come in
as many guises as there are customers. But it is
(Continued on page 129)
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Have you heard
the one about
the computer that
was held up by a
band of keypunchers 1
We don't think it's funny either. That's why we've cut
keypunching off at the pass with a better, faster, more
accurate and economical way to feed your computer:
the Digitek 70 optical scanning system.
This versatile system reads pencil-marked (original) documents at the rate of 2500 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 movement 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. While you're sitting there thinking about this kind
of money, smile. We'll round up our posse and tell you
how the Digitek 70 can work for you.
Write today for information on this and other Optical
Scanning systems that read a variety of hand- or machineprinted source documents.
'

OPTICAL SCANNING CORPORATION
Newtown, Pennsylvania 18940

Phone (215) 968-4611
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essentially a multiprocessor system centered around the
larger cpu's of the 1900 series--the 1906/07. With
block transfer from core to core, the design resembles
a cross between Univac back~to-back techniques with
1107's and 08's and the B 8500 ideas on processors
that are allocated definite job responsibility •
In the meantime, IBM is pitching hard at
Manchester University (another potential Project 51)
with a 360/91 plus a model 67 as scheduler. In a bid
to clinch a $10 million deal, IBM has put a time limit
on the decision awaited from the university. Big boy
argues that this is the last of the line on 91's and
there'are plenty of other eager customers to satisfy.
To counteract the effects of. the fluctuations in
prices by all the other competitive moves, Honeywell
has cooked up a pay-as-you-use method of financing.
In two weeks of revolution early in February the
banking business was transformed dramatically with
Barclays, Lloyds and Martins going together to become
second only to California's Bank of America. The new
grouping encompasses 5,545 branches and about $16
billion deposits. Two of the other giants, National
Provincial and Westminster, linked to top $8 billion
in deposits, thus leaving the Midland bank with 2,677
branches and over $6.5 billion in third place.
This concentration has turned up in a period of
massive re-equipment in which the banks have planned
to bring all branches on-line to a central system.
The score before mergers was firmly in Burroughs'
favour. In the winter it lopped off Barclays and
National Provincial with B 8500's and topped the lotwith a handsome order from Midland for some of those
TC 500 terminals, which have attracted British banking
men to Burroughs like bees to a honeypot. Much of this
ordering was to the detriment of existing IBM and NCR
equipment. But IBM has been regrouping for an
onslaught now that it has both the model 85 on board
and Lord Cromer, former Governor of the Bank of
England, at the helm of U.K. operations.
The first sufferer of the'merger is English
Electric, which had System 4-70's signed up for
Midland. These were to link up with the Burroughs
terminals spread through the 2,677 branches.
English Electric suffered some slippage on System 4,
which probably sealed the fate of the Midland order.
Burroughs seems to have chosen this year to make a
decisive· entrance in Latin America. A 32K B 5500 able
to handle up to 24 teleprocessing stations will go to
the Latin Amercan Institute for Information and
Computing Sciences in Mexico City. The Universidad de
Sao Paulo will get a 150K B 3500 ••• Proceedings of the
first Colombian Congress on Computer Sciences are now
off the press. Attendance was over 400, a Colombian
Computing Association was formed, and negotiations for
membership in IFIP have been started ••• The first word
is in that IBM has felt some pain from devaluation. At
least two $450,000 orders fell from their grasp because
of the price difference between a 360 quote and that
offered by competing English Electric ••• Univac won
another order in Italy--an 1108 with 65K core, a
90mpanion 1004, and a variety of remote terminals, for
the Institute of Technology in Milan.
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washingt*n report
MOTHER BELL
COMES THROUGH

AT&T has proposed a wideband dataphone service, togo
into trial operation April 1, that seems to meet at
least some of the dp industry's demands. Known a~
"Data 50," the service would permit users to transmit
sequential signals at a rate of up to 50K bits per
second. Existing dataphone service handles 2,500 bps
maximum. Initially, the new service would operate
between Chicago, L.A., New York City, and Washington.
The rates would range from 50¢ to $3.25 per minu~e,
depending on distance. The. minimum monthly charge
would be $250 per installation. Each user would also
pay a $125 termina~ installatiop charge.

ARMY TRYING NEW
EVALUATION SIMULATOR

A new simulator program--S 3 , developed by Leo Cohen
Associates, Trenton, N.J.--is being tested by the Army
Computer Systems Evaluation Command. Acceptance is
targeted for mid-April, after which Sa is expecte¢i to
be used extensively to evaluate bidders' computer
system offerings. Reportedly, the Navy and Air Force
are also interested in S3. It is said to offer more
sophisticated analyses of multiprocessirlg and
multiprogramming capabilities than older simulators.
The Army is currently running S:l on a 360/50, hopes to
do likewise later on an 1108. ACSEC has encountered
"numerous minor problems but no major ones" in testing
the simulator so far. Among the improvements needed
are better OS simulation capability and a simple
assembly language to input job cards.

HOPE DAWNS FOR
CODEST'ANDARD

NCR's ASCII-compatible Century Series, announced this
month, is regarded here as an important step toward
industry-wide code standardization. "The basic idea,"
explains a knowledgeable source, "is to create a base
.for standardization which will be expanded
voluntarily." He believes that once ASCII becomes a
government-wide information interchange code, the
series will have a competitive advantage over
EBCDIC-oriented systems sufficient to persuade other
manufacturers to follow.,
Another goad in the same direction is being
considered by NBS, where officials plan to recommend
testing ASCII as a record storage code in an existing
system. A "relatively inexPe.nsive" I/O converter
would reformat data from internal machine code to
ASCII and vice versa.

THE BUDGET
VISE TIGHTENS

•

CAPITOL BRIEFS

March 1968

NBS has closed ,down its Management Applications
Division because of the budget squeeze. Six syst~ms
analysts have been riffed ip the process. Lack of
money has also forced the Bureau of Information
Processing Systems Division to dispense with three
electronics engineers (GSll-13's); theyi ve been
transferred to other NBS offices. Meanwhile, NASA,
because of budget constraints, has leased only one
360/75 instead of two as originally planned. ,
Erv Voltin, manager of the NBS service bureau, has
resigned after running afoul of-his boss, Herb Grosch.
Voltin reportedly has been hired by the National
Science Foundation ••• John Eberhard, piqued over the
second-class citizenship accorde4 the Institute for
Applied Technology by NBS' front office, plans to leave
in May; the new institute director will be Eberhard's
deputy, Larry Kushner ••• University of Maryland
implemented the latest release of Exec 8 last month
for a "significant" improvement in ~ystem performance.
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large-scale system
The 360/85, through increased use of
memory hierarchies, becomes the fastest generally available System 360,
operating at three times the model 75
speed on typical instruction mixes ..
And, says IBM, in some jobs it
achieves the same speed as the larger
limited-production model 91, which is
optimized to floating point.
Basically, the 85 is program-com-'
patible with the smaller 360's, aims at
large-scale commercial and scientific
users, and is offered with most of the
same peripheral devices and communications facilities as model 65 and up.
Unique to it is a 16K buffer memory
using monolithic i.c.'s to achieve an 80
nsec cycle time, equal to cpu speed
(the interval between successive
clocks) . The arithmetic and logic
units also use these circuits, another
360 first. (The 75 uses hybrid circuits
for all these units; other models have
registers primarily in read-only storage.)
Memory capacity is 512K to four
million bytes, four times that of the 65
and 75, twice that of the 67. Because
of the buffer, however, the 8 million
bytes of bulk core available on the
other large systems cannot be implemented on the 85.
Main memory cycle time is nominally 1 usec per 16 bytes, inoluding
error correction and detection. But
with each request, using look-ahead·
techniques, the 64-byte blocks are
automatically streamed, through fourway interleaving, into the buffer in
1.28 usec. Thus the 80-nsec buffer
meets the cpu's data needs 95% of the
time. (The· 75, without buffer, has a
750 nsec cycle time per eight bytes,
speeded up through four-way interleaving; the 65 has the same time and
two-way interleaving; the 91, with the
same effective cycle time, has 16-way
interleaving.) The error detection coding in main memory of the 85, noted
above, is another unique 360 feature,
providing detection of one- and twobit errors, correction of all one-bit errors.
The 85 has all the instructions of
the 65 and 75 plus a new extended
precision instruction "125" for 128-bit
floating point numbers for scientific
applications involving very large numbers. Another special, optional, fea-

+

ture for scientific users is high-speed
multiply which provides three times
the speed of the stal1-dard 85 multiply
and up to 10 times that on the 65.
(Example of option's speed: a two 17digit number ~multiply' is under 600
nsec, floating ~pint; under 450 nsec,
fixed point) .
"
It should be noted her~ that the 85
is much like the 6$ in being balanced
in handling fix~d and floating point
and decimal numbers. The 75 and 91
are more optimized to floating point,
although the high-speed multiply option on the 85 increases its capabilities
here. IBM has run some tests on these
four systems, u"sing a 2-million byte
91, the rest having one-million-byte
storage. (The 85 time was provided
by an instruction trace and timing
program run on another 360.) The
following internal performance, using
the ~5 as the base ·of 1, was indicated:
FORTRAN IV Compile

trol store and software (as on the new
model 25), are available for the 709,
7040, 7044, 7090, 94, and 94 II. IBM
notes, for example, that some 94 II
programs will run at twice the internal
performance speed on the 85. The 65
runs them at .85 the 94 II time.
The 85 comes with all IBM-:supported software (type 1 and 2), including OS/360 with MVT (Multiprogramming with a Variable Number
of Tasks), which permits handling
15 jobs simultaneously, and COBOL,
FORTRAN, PL/I, etc. As on models 65
and up, communications channel facilities include a selector channel supporting up to eight control units and
248 I/O devices (1.3 megabyte/ second transfer rate), and a multiplexor
channel with 192 sub channels, also
supporting eight control units (110K670K transfer rate).
A new console on the system has
two microfiche viewers for maintenance and machine status display and
a crt display with keyboard. One microfiche viewer projects reference documents stored on microfilm at the console and the other uses indicator labels, also stored on microfilm, and indicator lamps, which show the status
of the control logic at any point. The
crt is used for diagnostics and as an
operator console.
I
Competitively, the 85 will do battle
with the Burroughs 8500 and the
Assembler

Floating Point Code
Eigen Value

Heat

Code

Transfer

75

1.3 (times the 65)

1.3

1.7

1.~

85

3.2

3.6

3.6

3.9

85 (with multiply option)

3.2

3.6

4.6

4.1

91

3.6

3.5

9.1

4.1

Other optional features on the 85
include expansion of the buffer memory to 24K or 32K bytes. Emulators,
achieved through the writeable con-

Control Data 6600 and, in the future,
most directly with the CDC 7600, not
yet publically announced. Price range
for the 85 is $96K-220K a month, or

-PRODUCT OF THE M O N T H I - - - - - - - - - - - - - - - - I
A program checkout package
which operates under as on the
360/40 and up, consists of three
programs:
Dataset
Generator,
Printer and Stripper. The programs·
are also available individually. The
Generator uses punched card input
to create test records of any size or
format on sequential or random access .files. Numeric data fields can
be converted to hexadecimal or
packed binary. Data fields can be
tabulated selectively.
The Printer program allows selective snapshots of the file whether
200; 556 or 800 bpi, and in any
record length and format.

The Stripper allows selection of
live data on the basis of "and/or"
and "greater than, equal to and less
than" statements, and can be used
to create new files for preparation
by the Printer routine.
The company claims that the
package cuts program checkout
time in half, allows more accurate
and complete generation of test
data, and permits standard test
procedures for program documentation to be used for future modifications and conversions. TIME
SHARING SERVICE, INC., Beverly Hills, Calif. For information:
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$4.5-10 million, purchase. A 2-megabyte system rents for $175/month,
selling for $7.5 million. Delivery begins third quarter 1969. IBM DP
Div., White Plains, N.Y. For information:
CIRCLE 141 ON READER CARD

, disc drive
The 2.500 disc drive, compatible with
the IBM 2311, will compete with similar drives produced by Control Data
and Memorex. It has a 70 msec maximum access time; average random access time is 50 msec. Capacity is 58 x
10 6 bits. The 2500 also has a binary
hydraulic adder head positioner, and
read/write amplifier shaping circuits
mounted on the head carriage. The
design, because of the shorter distances for the signals to travel, reportedly reduces error rate and requires less maintenance. Deliveries of
the drive begin in June. MARSHALL
LABORATORIES, Torrance, Calif.
For information:
CIRCLE 142 ON READER CARD,

cobol reference aid
A COBOL cross-reference aid for System/360 programs, COBOL-AID, may
be used with individual or multiple
programs which process comtrlon data
files. Three COBOL source program~
and two IBM DOS ,sort programs with
job control make up the package,
which analyzes the Procedure Division of COBOL source programs. Every
data name, literal, and library name is
cross-referenced to the page and line
number where it is used on the source
program listing. With some modifications, the package could be used by
any COBOL installation. COMPUTER
RESULTS CORP., West Springfield,
Mass. For information:
, CIRCLE 143 ON READER CARD

optical mark sensing system

Is your printout enjoyable?
Ours is. And costs less.
Computer controlled phototypesetting in many type styles for
catalogs, directories, lists.
Call us at (212) 838-5304.

Sedgwick Printout Systems
410 East 62 Street, N.Y. 10021

The OpScan 50, an optical mark sensing system, scans forms (such as unit
control tickets in retail stores, and the
22-column stub cards used in credit
payment applications) and transfers
the data to mag tape for computer
processing. The system reads a variety
of forms as small as 1" x 3" from

computer;-printed,
machine-printed,
hand-marked, punched, or bar-coded
forms, and can read data on I" x 3"
forms at a speed of 24,000 an hour.
The OpScan, 50 can read BCD or
positional codes, such as pencil marks
and punched codes, and has a basic
tape speed of 24"/ second. The integral tape deck adapts to 200, 556 and
800 characters an inch. A special
blocking form allows five forms per
tape record. OPTICAL SCANNING
CORP., Newton, Pa. For information:
CIRCLE 144 ON READER CARD

data acquisition
A Badge Reader for information input
has been added to the Source Hecord
Punch model 1730, a data acquisition
system for industrial and library applications. Hollerith-code-punched information on the plastic badge is
transferred to up to 10 pre-selecte-d
columns of a Zip Card source docu..,
ment. The information is then printed
simultaneously along the top of the
card with all other entries made
through the other three sources of input to the punch. The badge is ~vail
able in two dimensions, 3~4" x" 2~~"
and 3~s" x 2%6", with thicknesses
from .010" to .030". THE STANDARD REGISTER CO., Dayton,
Ohio. For information:
CIRCLE 145 ON READER CARD

test-scoring machine
The Automata 450 test-scoring machine scores both teacher-made and
standardized, objective tests at a rate
of 7.5 tests a minute. The machine,
which uses I/O, memory, logic and
control circuitry, can score 100 test
cards ih one loading. Students mark
answers on test cards which can handle up to 100 questions; no special
pencil is required. The machine compares these answers with a master
card, which has been placed on a revolving drum inside the instrument.
During scoring, a Data-Dot Edge
Marker notes every wrong answer on a
student's test card. The machine also
prints the number of right and wrong
answers on the top of each card, and
records the class totals of right and
wrong answers. AUTOMATA CORP.,
Richland, Wash. For information:
CIRCLE 146 ON READER CARD

logic trainer
The Digiac 3010DD is a trainer designed for the teaching of digital computer logic. Some 60 separate basic
computer circuits are screened on the
front panel, and correspond to the
logic diagram in the accompanying
student manual. A telephone dial and
numerical display panel serve as I/O

<;:IRCLE 78 ON READER CARD

DATAMATION

flowcharti~g

speeds from 15-150 ips with packing
densities to 800 bpi, NRZI; transfer
rate is up to 120 kc. The unit is
equipped with standard 8~~" reels,
and accommodates W' tape. Operated from a 12-volt battery source, the
recorder has a start time of 50 ms, and
stop time of 100 ms. POTTER INSTRUMENT CO., Plainview, N.Y.
For information:

Computer-drawn Rowcharts are produced from COBOL program decks,
are written for any computer, and are
priced at 5¢/card; charts will be
printed and mailed back within one
week of receipt of order. The program
is aJso available on lease. NATIONAL
COMPUTER
ANALYSTS,
INC.,
Princeton, N.J. For infonnation:

CIRCLE 148 ON READER CARD
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cobol

aerospace c()mputer
printed circuit

devices which simulate data from a
computer. A removable rear panel allows access to all components for instruction in computer maintenance
and servicing. DIGIAC DIV., DIGITAL ELECTRONICS,\ INC., Plainview, N.Y. For information:
CIRCLE 147 ON READER CARD

tape transport
The model FT-153 tape transport for
geophysical field data recording reads
and/or writes data in IBM-compatible
7- and 9-channel formats at selectable

de~ign

program

The Autologic System for the design
of printed circuit boards uses schematic or logic diagram information, and is
capable of manipulating either discrete or multi-pin i.c. devices. A
"footnote" program assigns part numbers to the components and selects the
proper outlines and mounting dimensions from a master file tape. The system then prints a bill of materials, and
a mag tape to be used as input to the
automatic production control and' inventory systems, and a mag tape is
produced to operate an off-line
plotter. Paper tapes are included in
the output for control of NC drills and
component insertion equipment. AUTOLOGIC, INC., San Francisco,
Calif. For information:
CIRCLE 149 ON READER CARD

The RAC-230 general-purpose digital
aerospace computer is a parallel twoaddress machine with a 2-usec main
memory cycle time, a 4,096~word
NRDo-program memory, and a 2,048word scratch~pad core memory. The
RAC-230 has 63 instructions and a
library of mathematical subroutines.
Word length is 22 bits plus parity and
sign for single precision use, and 44
bits for double precision. Less than· a
half-cubic-foot in volume, the unit
weighs 20 pounds. RAYTHEON CO.,
Sudbury, Mass. For information:
CIRCLE 151 ON READER CARD

disc pack
The CM VI (six-high) magnetic disc
pack is guaranteed to function with
the IBM 1311, 2311 and compatible

If you don't have one ...
let's hope you never need it
Valuable taped data can be erased or partially
destroyed by unexpected exposure to magnetic fields .•.
generated by electrical equipment, electronic gear,
air transport instrumentation, electrical storms, etc.
Such loss is costly and inconvenient. The data
may even be irrepla~eable.

Avoid these hazards
Use NETIC Tape Preservers
for storin"g and transporting your valuabl~
tape data. They provide ideal insurance against such
potential hazards. Available in numerouS sizes
"
and shapes to fit your needs.
Delivery from stock. Request catalog No. Tp·l

CIRCLE 79 ON READER CARD
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new products
equipment. The unit has 10 coated
surfaces with 203 tracks of information, and i<; capable of storing up to
14.5 million bits. Access time is 75-85
msec; the pack rotates at either 1500
or 2400 rpm. Delivery is immediate.
CAELUS MEMORIES, INC., San
Jose, Calif. For information:
CIRCLE 152 ON READER CARD

tape reader
The model 18 perforated tape reader
uses starwheels to sense the holes;
output is presented in the form of contact closures. The unit reads 5-, 6-, 7or 8-channel tape unidirectionally at ~

Space shots to the moon ••.•
golf shots to the green •••
JOIN US IN BOTH AT THE J. F. KENNEDY
SPACE CENTER IN SUNNY FLORIDA.

NASA's lunar module (lM), which took
its first space journey in late January,
was a talkative "bug." ITT Federal Electric Corporation's project team listened
in and monitored each action and reaction of the craft from when it was first
mated to its launch vehicle until the mission's end. The successful flight was a
significant step toward the manned lunar
landing.
As a prime contractor, Federal Electric
Corporation has some 1500 professionals
on the talented NASA! industry team
involved with the Saturn Apollo program.
Our fast expanding computation work at
the Center provides real-time scientific
test support, data reduction, systems
analysis, computer operations and data
storage and retrieval. This scientific,
engineering and administrative support
activity utilizes two GE 635 time sharing
digital computer systems with 16 magnetic tape units, 128K word storage, a
786K word drum and real-time input!

output controllers on each system. We
also use an IBM 7010 computer system·
for financial management and an IBM
1050 connected to a separate IBM 14407010 computer system for a real-time
30K item inventory system.
While the size and complexity of our
mission provides you with talent-extending excitement, the great climate here in
the heart of Florida's beautiful East Coast
offers you unmatched relaxation. There's
sun, sand and seashore plus water ski-ing, surfing, fishing, hunting and superb
golf. It's comfortable living (at well below
the national average cost), lots to do,
and the perfect climate for doing it.
Please forward your resume, including
salary history, in complete confidence to
Mr. L. A. Hamilton, Federal Electric Corporation, Suite 501, Cape Royal Building,
Cocoa Beach, Florida 32931.

FEDERAL ELECTRIC CORPORATION

CIRCLE'153 ON READER CARD

m~ssage

composer

The
DATACALL
DC80
Message
Composer can store up to 80K alphanumeric characters in its indexed,
magnetic tape cartridge. Specific data
can be located by means of readable
descriptors on the front of the tape,
and the pre-r~corded message is transmitted over teletypewriter lines or into
computers in one transaction. For selective or non-selective communications systems. DASA CORP., Andover, Mass. For information:
CIRCLE 154 ON READER CARD

data logger

ITT

ITT's World-Wide Service Associate. A Plans for Progress Equal Opportunity Employer (mIt)
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rate of 30 cps. An electromagnet is
used to advance the tape. Model 18
does not used complex circuitry or
timing; cost is $180.00 fob New Jersey~ IDEA ASSOCIATES INC., So.
Hackensack, N.J. For information:

The Digital Data Logger scans, digitizes and records analog data; it can
measure and record any combination
of physical parameters that are convertible by transducers to voltage, current or resistance (temperatures, pressures, velocities, weights, etc.). Suitable for field use (20" x 26" x 15";
75#), it can also record digital data
from keyboards, shaft encoders, counters and digital transducers, and generDRTRMRTION

ates time and identification
tion. Availability is 60 days
ceipt of oruer. CONTROL
MENT CORP., Needham
Mass. For information:

informaafter reEQUIPHeights,

check the performance of the converter by using a standard oscilloscope.
CANOGA ELECTRONICS CORP.,
Chatsworth, Calif. For information:
CIRCLE 157 ON READER CARD

CIRCLE 155 ON READER CARD

disc pack cabinet
pert / cpm kit
A PERT I CPM Kit for project managers
"

includes a PERT-O-GRAPH ( a circular
"slide rule" which performs all necessary computations), a copy of the
Proiect Manager's PERT/CPM Handbook, a guide to use of the kit, and a
vinyl binder. HALCOMB ASSOC.,
Sunnyvale, Calif. For information:

The four-drawer Storaway cabinet
holds a dozen 2316 or 131S disc
packs. Each drawer is fitted with

CIRCLE 156 ON READER CARD

aid converter
A series of analog to digital converters
are based on a ·S-bit parallel comparison (PC) card increment which allows cards to be added to produce
three units: 9-, 12-, and IS-bit converters. Conversion time for the S-bit
instrument is 400 nsec; a IS-bit unit
operates at 3.S usec with analog accuracies of ± 0.1%. The units also
feature reconstructed analog output
which monitors the digital output and
'reconverts the output to an analog
form. This enables the user to visually

plug-in interface
Logic-Pak is a plug-in interface between the IBM 73S Selectric typewriter (for I/O) and the Digital
Equipment PDP-8, giving what the
manufacturer considers the same advantage as the' System/360 user gets.
The setup does away with teletype
and becomes a standard means of I/O
for DEC computers.
Logic-Pak converts IBM code to
ASCII and vice versa and includes documentationand code conversion
tapes, overlay program tapes for operating DDT and other DEC routines.
Also included is a pushbutton keyset
(alt mode, rubout, CTRL/form, etc.),
decoder arid encoder cards which recognize and produce functional codes
such as tab, space, carriage return,
back space, index, ribbon shift and
upper/lower case, and the logic and
circuitry necessary to properly gate
and condition selection magnets.

three plastie cones to position the
packs securely. Cabinet is available in
full range of computer colors. TAB
PRODUCTS, CO., San Francisco,
Calif. For information:

Logic-Pak uses the following DEC
modules: (4) WSI0 positive input
converters; (3) W603 positive level
amplifiers; (6) W021C coaxial cable
connectors; there are also 11 solid
state double sided circuit cards of the
company's design. Delivery time is 4S
days. LOGIC, INC., Detroit, Mich.
For information:

CIRCLE 158 ON READER CARD

CIRCLE 159 ON READER CARD

A little

BT

of'LOGIC
for COMPUTERS
Maintenance Service by RCA For
Computer Peripheral Equipment
re you interested in an
opportunity to relocate in the nation's leading
computer employment area. Positions involved
with interesting problems and utilizing advanced
techniques and ,equipment are available to talented and motivated individualists. Salaries are in
relation to the pot~ntial value of each individual
and range from $8,000 to $25,000. If you are
interested, contact us.
An Employer Financed Organization

SysteIDat

0
11070 Spring Street, Silver Spring, Maryland 20910
301/587-3650
CIRCLE 300 ON READER CARD

March 1968

Reduce downtime and service headaches-with a
planned service program from RCA's specialists
on communications, control,and data processing
equipment maintenance. Select the leading service; it even can help you close the sale!
•
•
•
•

Nationwide facilities
Skilled technical manpower
Complete parts inventory
Lower over-all costs

Contractual plans for the account of the manufacturer and large user. Emergency and per-call
service, too. Write or phone for details.
RCA Service Company
A Division of RCA
Technical Products Service
Bldg, CHIC-225
Camden, N, J. 08101
Phone (609) 963-8000, ext. PH-311

nOli
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JUMP THE SOFTWARE GENERATION GAP
Join NCR Electronics Division in Southern California

CURRENT OPPORTUNITIES
SYSTEMS FORMULATION
Analysis and development of advanced systems
specifications; consultation on systems design.
hardware configuration. software trade-offs;
analysis of competitive systems. Applicants
should be able to write and test functional
specifications in such areas as very-high-speed
memories. disc files. drum files. central
processors employing large-scale integration.
communications and time-sharing systems.
Prefer related BS degree and 3 to 5 years'
experience relating to hardware or software in
one or more of the areas mentioned.

PROGRAMMING
Software Systems Design
Develop operating and executive systems and
compilers for third- and fourth-generatio'n
advanced systems.

Diagnostics
Write programs to debug function specifications
and/or programs to verify hardware capability;
write test outlines; code. debug and document
programs. Requires familiarity with both
hardware and software.

Business Appiications
Write programs to implement systems within
the division. such as payroll. accounts payable.
inventory control. etc. Prefer BS in related area
plus 1 to 3 years' experience in one or more of
the areas mentioned. Should be familiar with
concepts of medium- to large-scale general
purpose systems employing time sharing.
multiprogramming. multiprocessing.

SYSTEMS ANALYSIS
Responsibilities will include analysis of existing
systems and installation of new systems for
financial and administrative areas within our
manufacturing organization. Requires minimum
of one·year·s systems experience and related
BS degree. Should be poised and communicative..
will deal with all levels of management.

Additional engineering opportunities in
computer systems. quality assurance and
manu facturing.
ARRANGE NOW FOR IEEE
OR S]CC INTERVIEW

If you can't see ahead to fourth-generation

ern California and one of the most advanced
software from where you sit. there's a gen- in the world. Its plant and laboratories in
eration gap in your career. At NCR Elec- Los Angeles have recently been doubled.
tronics Division. the third generation of and a new manufacturing facility is now
computer technology has matured and the . being opened in San Diego. You can enjoy
fourth is being born. Current work includes stable. non-defense activity in an outstandsystem programming based on completely ingly professional environment. Your job
new concepts. high-speed thin-film memo- and your future: the creation of advanced
ries. ultra-high-density disc storage. business automation for established NCR
integrated circuits. and peripherals with markets in 121 countries. D Challenge.
unprecedented. capabilities. D NCR Elec- 'opportunity and Southern California are
tronics Division is the largest commercial waiting for you. Why let another generacomputer manufacturing facility in South- tion go by?

Confidentiai interviews will be held during the
IEEE convention in New York. the Spring
Joint Computer Conference in Atlantic City.
and soori thereaf~er in other parts of the country.
To arrange an appointment. send your resume.
including education. experience and salary
history to:
STEVE WILLIAMS. TECHNICAL
PLACEMENT

®

The National Cash Register Company
ELECTRONICS DIVISION
2837 W. El Segundo Blvd .. Hawthorne. Calif.
Telephone: (213) 777-7346
An equal-opportunity employer

CIRCLE 302 ON READER CARD
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COMMUNICATIONS EQUIPMENT: 16page catalog lists international communications equipment for use on ITT
circuits for telegram, telex, high-speed
data and private leased channels.
ITT WORLD COMMUNICATIONS,
INC., New York, N. Y. For copy:
CIRCLE 124 ON READER CARD

THESAURUS: Three-volume preliminary
edition of NASA thesaurus contains
approximately 15,000 indexing terms,
together with scope notes, subject
categories, and cross-reference . for
each term. It is designed to assist
users of the NASA technical information system in the retrieval of documents and journal articles in all fields
of aerospace science and technology.
The vocabulary was based on the indexing terms developed by NASA during 1962-66. NASA SP-7030. Cost:
$8.50.
SUPERINTENDENT
OF
DOCUMENTS, U.S. Government
Printing Office, Washington, D.C.
20402.

QUESTIONNAIRE ANALYSIS: Brochure

describes software system designed to
analyze survey questionnaires. Capable of handling up to 20 80-column
cards per respondent, QUESTAlRE
constructs tables of data, performs
calculations on them, and lists results
in whatever format requested by the
user. CONTROL DATA CORP.,
Minneapolis, Minn. For copy:
CIRCLE 125 ON READER CARD

LOGIC FLOW TABLE: Pamphlet describes technique of using a logic flow
table rather than conventional flow
charts and diagrams for preparing or
documenting assembly language programs. The technique reportedly reduces the amount of time required for
logic definition, coding and de-bugging by from 20-50%. SUDBURY
E.D.P. SERVICE CO., Sudbury,
Mass. For copy:

AD-662 878. Cost: $3; microfiche,
$.65
CLEARINGHOUSE,
U.S.
DEPT. OF COMMERCE, Springfield, Va. 22151.

I/O EQUIPMENT: Six-page short form

catalog describes the company's line
of tape punches, readers, and handlers; photoelectric keyboards; I/O
typewriters" printers, and systems.
INVAC CORP., Waltham, Mass. For
copy:
CIRCLE 127 ON READER CARD

INTEGRATED CIRCUITS: Booklet describes integrated circuit data book issued each spring and fall and available
on a subscription basis. The latest edition lists 6,549 circuits available from
88 companies. The data book is indexed in type-number order and cross

It's free.

referenced to electrical characteristics.
The devices are classified as follows:
amplifier, flip-flop, clock or multivibrator, counters, decoders, gates, shift
register, and time delay. D.A.T.A.,
INC., Orange, N.J. For copy:
CIRCLE 128 ON READER CARD

AUTOFORCE: Twelve~page brochure
explains the AUTOFORCE system for
control of data processing manpower
by management. The system provides
management with tools for automatic
standards enforcement and programmer evaluation. Manuals and proprietary support software have been developed for all existing computer
equipment.
AUTOMATION SCIENCES, INC., Jersey City, N.J. For
copy:
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INVENTORY BOOK: 36-page hard cover
book is for in-plant or service use in
recording monthly consumption of
data processing forms. Can be used
for up to 30 different forms covering a'
two-year span. Pages are arranged for
detailing form numbers, descriptions,
vendor names, delivery
time and
prices. Space is provided for quantities ordered and received plus monthend inventory, month usage and

The new 1968 Edition.

Our National Computer
Salary Survey and
.Opportunities Analysis.
This is it. The all·new 1968 edition of Source Edp's FREE 20-page Computer
Salary Survey and Opportunities Analysis. It's a summary of computer salaries by
24 separate levels of professional and managerial experience ranging up
to $75,000. Plus a comprehensive analysis of current trends in
computer employment.
All of this information has been compiled, analyzed and put together by some
of the most knowledgeable people in the business. The people at
Source Edp. Source Edp is the only placement firm staffed by computer
professionals for computer professionals. It's their business to
know the data processing field.

:0

To get your free copy of the 1968 Edition of Source Edp's Computer Salary Survey
and Opportunities Analysis just circle the reader inquiry card.
To speed delivery write directly to:

source
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edp

Where computer professionals place computer professionals
LOGICAL DESIGN: f03-page report de-

scribes methods for designing digital
circuits that have a minimum number
of active elements. The design methods employ the mathematics of logic.

March 1968

Chicago - David D. Grimes, 100 S. Wacker Drive (312) 782·0857
Detroit - Charles T. Walther, 2990 West Grand·Blvd. (313) 871·5210
Los Angeles - Robert A. Davis, 3470 Wilshire Blvd. (213) 386·5500
Minneapolis - Fred N. Anderson, 507 Marquette (612) 332·8735
New York - Edward T. Golden, 1414 Ave. of the Americas (212) 752·8260
San Francisco - Richard M. Clark, 111 Pine Street (415) 4~4·2410
Client companies assume our charges.
CIRCLE 301 ON READER CARD
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At Xerox, we look

at our programmers... .

and see managers ...
The kind of programmers we look
for aren't satisfied with narrow
EDP solutions. They look for ways
to improve business operations
with systems thinking in the·
broadest sense. Using creative
analysis and synthesis to enhance
customer service in every facet of
our dynamic marketing environment. Which, by the way, is part
of the reason all our programmers
are called programmer analysts.
If you're getting the impression
that programming at Xerox is
more than being ~ man-machine
interface, you're right. It's an exposure to almost every facet of
our operations, throug~ planned

rotation from system to system.
Encompassing business modeling, market research ,and information, manufacturing/inventory /
equipment control, general accounting and engineering research ... plus some applications
so unique we can't even mention
them. We refer to it as our Talent
Enhancement Program: multiple,
simultaneous, short (3-6 month
average duration) projects plus
room for individual contribution
equal a strong innovative staff for
us and broad experience for you
•.. which is the best' preparation
for better things to follow.
If you have a Bachelor's Degree

and/ or experience with an IBM
360 or 7000 system, or a Univac
1108, using COBOL or AUTOCODER, there could be ROfuture
management opportunity waiting
for you at Xerox. To find out more
about the opportunities open at
Xerox on all levels, send your
resume, including salary history
and reqUirements to Mr. Robert
A. Moore, Dept. MZ-27-C1, Xerox
Corporation, P. O. Box 1995,
Rochester, New York 14603. An
Equal Opportunity Employer (mIt)

XEROX

new literature
year-end totals. SHELBY BUSINESS
FORMS, Shelby, Ohio. For copy:
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USER PROBLEMS: Many computer users
are not realizing anticipated advantages of third-generation machines because they are unable to effectively
manage and support their rapidly
growing dp activities. Discussing the
major problems hampering such users,
a 16-page report also includes recommendations on corrective measures
for improving operating efficiency.
SOFTWARE SCIENCES CORP.,
New York, N.Y. For copy:
CIRCLE 131 ON READER CARD

TAPE REHABILITATION: Eight-page illustrated brochure covers six basic
areas relating to the use and maintenance of magnetic tape: causes for
failure, rehabilitation concepts, cost
concepts, testing and· maintenance
techniques, equipment, and establishing a rehabilitation program. CYBETRONICS, INC., Waltham, Mass.
For copy:
CIRCLE 132 ON READER CARD

NATURAL LANGUAGE INPUT: Elevenpage report describes the effect of
natural language input on an interviewing computer program using the
term "good" as an example. The program utilizes syntactic and semantic
information to general relevant plausible inferences from which statements
for a goal-directed man-machine dialogue can be constructed. PB-176 771.
Cost: $3; microfiche, $.65. CLEARINGHOUSE, U.S. DEPT. OF COMMERCE, Springfield, Va. 22151.
PROGRAMMED IMAGE ANALYSIS: Six-

page brochure describes general purpose visual image processor which
reads from or records on film, differentiating between wanted and . unwanted data. Also described are various subunits of the complete system,
including film handling optical/mechanical unit, signal processing and
logic unit, programmable light source
(point-plotting CRT), scan control
monitor unit and CRT graphic terminal with light pen. A general introduction to the field of automatic image
analysis is given. INFORMATION
INTERNATIONAL, Los Angeles,
Calif. For copy:
CIRCLE 133 ON READER CARD

DRUM MEMORIES: Three-part brochure
contains two product booklets, as well
as information on the company's de-

sign and manufacturing capabilities
and other products. One product
booklet covers drum reliability; mechanical, magnetic and electronic design factors; standard logic modules
used; and specifications of five standard drum models with capacities
from 2,624,000 to 64,307,200 bits.
The second booklet discusses standard
VRC drum memory systems for use
with small computers and describes
three different system configurations,
basic I/O instructions and programming data. VERMONT RESEARCH
CORP., North Springfield, Vt. For
copy:
CIRCLE 134 ON READER CARD

Eight-page brochure
outlines the role of multiplexing in
edp communication systems and describes the company's line of multiplexing equipment. Typical system
layouts
are
illustrated.
RIXON
ELECTRONICS, Silver Spring, Md.
For copy:

The papers presented are practical in
nature, emphasizing the economics of
computer use in typographic application. Cost: $8.50. COMPOSITION
INFORMATION SERVICES, 1605
N. Cahuenga Blvd., Los Angeles,
Calif. 90028.
GRAPHICS TERMINAL: Twelve-page brochure describes general-purpose CRT
display system which makes possible
3-D displays which move with full six
degrees of motion. Included are system highlights, system concept, standard models, and standard options
and software. ADAGE, INC., Boston,
Mass. For copy:
CIRCLE 136 ON READER CARD

MULTIPLEXING:

CIRCLE 135 ON READER CARD

COMPUTERIZED TYPESETTING: 64-page
publication, "The Realities of Computerized Typesetting," is a collection
of 15 papers presented at the Research & Engineering Council sponsored conference in October, 1967.

ASSOCIATIVE MEMORIES IN MULTIPROCESSORS: 147-page report describes

development of a "multiprocessor with
associative control" for purposes of
evaluating and studying the use of
associative memories for executive
control functions in multiprocessors.
Presents preliminary results in terms
of system efficiency and requirements
on the associative memories. AD-662
361. Cost: $3; microfiche, $.65.
CLEARINGHOUSE, U.S. DEPT.
OF COMMERCE, Springfield, Va.
22151.

ARE YOU HAVING TROUBLE
FINDING COMPETENT
COMPUTER PROGRAMMERS?
If so, this is for YOU,
. The largest OAT A PROCESSING SCHOOL
in the Baltimore area is seeking
positions for its GRADUATE students.
COURSE: ONE THOUSAND HOURS of intensive
training
LANGUAGES: 14~SPS,AUTOCODER,ACTUAL
360-BAL, RPG, COBOL
EQUIPMENT: 360/30,4 tape drives, 1401
compatability-ON PREMISES-

THESE PEOPLE ARE READY TO WORK!
For more information write:

BALTIMORE BUSINESS SCHOOL
303 E. FAYETTE ST.
BALTIMORE, MARYLAND 21202
Or call: 1-301-752-1241 ext. 26
Ask for Jim Sigler or Dale Hough
CIRCLE 322 ON READER CARD
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FROM Me GRAW- Hill ...
1. COMPUTERS IN BUSINESS: An Introduction
by DONALD H. SANDERS, Texas Christian University. 416 pp.,
$8.95
Thorough and readable, this book provides a general introduc·
tion to the technical aspects of computers and data processing.
It is superior to most books in its treatment of the broader
managerial implications of computer usage.
2'- 360 PROGRAMMING IN ASSEMBLY LANGUAGE
by NED CHAPIN, Consultant, InfoSci, Inc. 512 pp., $9.95
The purpose of this book is to provide a meaningful introduction to material covering programming computers in assembly language. It includes all small and medium size models
of the IBM System 360, RCA Spectra-70, and Univac-9000 series
computers for nearly all operations.
3. PUNCHED CARD DATA PROCESSING
by JOSEPH LEVY, IBM. 224 pp., $5.95
Eight important IBM machines which are used throughout industry and business are covered in this book. The author begins
with a simplified explanation of the basic IBM card and progresses to a discussion of particular machines.
4. PROGRAMMING LANGUAGES, INFORMATION STRUCTURES, AND
MACHINE ORGANIZATION
by PETER WEGNER, Cornell University. 408 pp., $10.95
The purpose of this book is to develop in depth a unified framework for the study of programming languages. This framework
permits the treatment of such languages and systems in a
coordinated, systematic way.

UNIVERSITY OF MISSOURI
COMPUTER CENTER
The University of Missouri Computer Center has
immediate openings for additional staff members.
With suitable qualifications, joint academic appointments will be considered in the Computer Science
Department which is being developed. Dynamic growth
resulting from an aggressive research program has
created exceptional opportunities for System, Mathematical and Statistical Analysts. Publication of technical papers encouraged.
Benefits include basic retirement, health plans and
opportunities for educational advancement. Salaries
are competitive with industry.
Interesfed personnel with minimum of B.S. or B.A.
in Physics, Engineering, Mathematics or Statistics plus
two years experience are invited to submit resumes,
including salary information to:
Dr. William G. Bulgren
Professional Building
Computer Center
University of Missouri
Columbia, Missouri 65201

5. ACCOUNTING, COMPUTERS, MANAGEMENT INFORMATION
SYSTEMS
by DAVID H. LI, University of Washington. 416 pp., $9.95
This work discusses the role of computers in the accounting
process and the interaction of the two fields in the development of managament information systems.
6. DIGITAL LOGIC AND COMPUTER OPERATIONS
by ROBERT C. BARON and ALBERT T. PICCIRILLI, both of Honeywell, Inc., Computer Control Division. 352 pp., $13.50
This ~ook describes the fundamental design concepts common
to all modern co:nputer systems, and illustrates them with
demonstrations and problems.
7. THE PROGRAMMER'S FORTRAN II AND IV
by CHARLES PHILIP LECHT, Director, Advanced Computer Techniques Corporation. 162 pp., $7.95
A thoroughly detailed reference work, it presents both FORTRAN II and FORTRAN IV programming languages in such a
way as to define each independently and to indicate differing
characteristics.
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DATA
PROCESSING
PROFESSIONAL?

If you are planning a career
change, let us help you. We're
professionals in our field.
Management Scientists Inc. are
consultants to leading companies
both internationally and nationally. Send resume in confidence
including salary and geographic
preferences, or call us. Our clients
assume all expenses.
We have been retained by our
clients to seek experienced Managers, Systems Analysts, Consultants, Operations Research and
Management Informations Systems Analysts, Systems Programmers, Application Programmers,
Hardware Engineers,. Marketing
Specialists and Sales Engineers.

8. THE PROGRAMMER'S ALGOL
by CHARLES PHILIP LECHT, Director, Advanced Computer Techniques Corporation. 251 pp., $8.95
This book, designed as a reference' for the programmer,
bridges the gap between the usual ALGOL presentation and
the actual situation the programmer faces.
10 DAYS FREE EXAMINATION
McGRAW-HILL BOOK COMPANY
BOX 402
HIGHTSTOWN, NEW JERSEY 08520
Send me the book(s) circled below for 10 days on approval. In
10 days I will remit for book(s) I keep, plus few cents for
del ivery costs, and return unwanted book(s) postpaid. (We
pay delivery costs if you remit with this coupon-same return privilege.) Include sales tax if applicable.

NAM~E

1. 546077

2. 105502

3. 373860

4. 689810

5..377036

6. 037606

7. 369652

8. 369637

IIJID

____________~_____________________

Management Scientists, Inc.

STREET ADDRESS* _ _ _ _ _ _ _ _ _ _ _ _ __

JOJ Park Avenue, N.v:. JOOJ7
Dept. DM3-68
(2J2) 532-77J0

CITY_ _ _ _ _ _ STATE~_________ ZIP_____
For prices and terms' outside U.S., write McGraw-Hili Int'L, N.Y.C.
62C38D
CIRCLE 80 ON READER CARD
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The test of a true professional. is
simple. He knows his limitations
as well as his capabilities. He
knows being an expert in one
field doesn't automatically qualify him as an expert in all fields.
And when the situation arises, he
goes to other professionals for
their expert help.

Exclusively:

DATA PROCESSING & MANAGEMENT SCIENCES
Career Planners-Recruitment Specialists
CIRCLE 306 ON READER CARD
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~
booKs
Data Processing Managers, R. J. Harper,
Lyon Grant and Green, London, 1967.

21 shillings.

As the title of his book implies, Mr.
Harper's study focuses on the work
and qualifications of data processing
managers in the U.K. In the course of
his analysis, Mr; Harper provides
many insights into the management of
30 representative U. K. data processing installations, and the reader is
tempted into sweeping general comparisons with the U.S., comparisons
which mayor may not be true.
The corporations he surveyed are
substantial in size-the median number of total employees is around 8,000
-yet in June, 1966, the median time
since the installation of the first computer was less than three years. U.S.
corporations of similar size probably
have more experience; they might also
be spending more money and using

more staff in the data processing department, since typical annual computer department expenditures in the
U.K. are around $350,000 and typical
staffs around 55, according to Mr.
Harper's figures.
Despite the longer computer experience of U.S. corporations, the problems of the U.K. data processing managers will be distinctly familiar to
their U.S. counterparts; but some
progress has been made in the U.S. to
solve them.
Overwhelmingly, the previous work
experience of the U.K. data processing
managers has been in punched card
installations, organization and methods work, or accounting, and their
computers are clearly being used
largely for accounting tasks. It seems
likely that a survey in .the U.S. would
show computer applications to be
more varied and the experience of
data processing managers wider, but
the main cause for satisfaction is that
the opportunities in the U.S. for selfeducation to overcome any limitations
of a restricted work experience are
widening. Colleges and universities
now offer evening courses; the graduate business schools have excellent
seminars and short residential courses;
and professional conferences grow in
size and popularity every year. The

engineerS •analysis •programmers

training of U.K. data processing managers is, in contrast, minimal, and the
chance to learn is difficult to come
by.
One of the big difficulties in the
U.K. is the lack of a professional body
to develop standards of training and
education. With the number of computer installations scheduled to double
and the need for computer professionals expected to triple or quadruple, by 1974, the need for formal education courses and professional standards is clearly great. In the U.S. the
DPMA has made at least a first move
to meet this need.
It would be interesting to have a
comparative study of data processing,
managers in the U.S. and the U.K.
The differences between the two
countries are considerable; but despite
the longer experience of the U.S.,
many problems recognized in the U.K.
are still to be solved here. The reporting relationship of the data processing
manager is still awkward; the role of
operating departments in the development of computer systems is still undefined; and the tendency of computer
professionals to affiliate with the machine rather than with their corporate
employer shows that satisfactory career paths have still not been planned.
The book makes interesting reading

SYSTEMATlfjN CONSULTANTS, INC.
Houston - New York

PROCESS CONTROL
Noted international ma"nagement consulting firm seeks ambitious
engineer (preferably ChE) with computer process control applications experience in chemical/oil industries_ To work in liaison
capacity with consulting firm's technical staff and client companies in developing real-time monitoring/control systems" for multiprocess product lines. Excellent opportunity with starting salary
to $17,000 range - Houston and N.E.

FINANCIAL SYSTEMS MANAGER

IN T~[S[ NATIONAL POSITIONS fROM 7,~~~ TO $~~,~~~
• CIRCUIT DESIGN • DIGITAL OR LOGIC DESIGN SWITCHING •
COMMUNICATIONS. MANUFACTURING. RELIABILITY. SOFTWARE
DEVELOPMENT • SCIENTIFIC PROGRAMMING • REAL TIME SySTEMS • BUSINESS SYSTEMS • COMMERCIAL PROGRAMMING • OPS
RESEARCH

NATIONAL CHOICE: NEW ENGLAND-NEW YORK-PHILADELPHIA-WASHINGTON
MIDWEST - SOUTH - CALIFORNIA - TEXAS - FLORIDA - AND OTHER AREAS

FREE: CAREER OPPORTUNITIES BULLETIN
For a complete listing of outstanding positions with National
Com'panies circle subscriber service card using home address only.
Free custom service. All expenses paid by client companies (fees,
interviewing & relocation.) Send resume in confidence with present
salary and ,geographjc preference. No obligation.

"Visit us at the IEEE
Americana Hotel, N. Y. C."

La Salle Associates
PROFESSIONAL SEARCH DEPT., 2136 LOCUST STREET, PHI LA., PA. 19103

"'larch 1968
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Highly respected medium-sized company seeks financial systems
manager to assume line responsibility for the conversion, documentation, and other computer systems liaison support for financial, accounting, and various other commercial computer systems
applications. Must command administrative respect and prefer
experience in CPA principles. Starting salary to $14,000.-Houston.

PROGRAMMER/ ANALYST
Aggressively expanding company having tripled earnings in the
last few years requires professional with engineering or science
degree to assume programming and analysis responsibilities "in
scientific computing applications including some software development. Require people-oriented personality and at least two
years creative and meaningful programming with large 3rd generation computers. Houston and other attractive Southwest location
with starting salary to $16,000.

NO FEE
The above openings are only a small sampling of the exceptional
hardware and software opportunities within the activities of sy:;terns design/programming, process control, scientific/commercial
applications, etc. as well as marketing, Operations Research, and
other associated activities of our client companies in various
locations-both ir. and sr. positions available. Your current employer will not be contacted without your permission. Send resume
in confidence or request our resume form. A call to our Houston
Director - J. L. Gresham, BChE, MBA - for further informcition is
olso invited.
.

1616 West Loop South
Houston, Texas 77027

(7-13) NA 2-1370
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CAREER MEMO
Tb

PROGRAMMERS

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

From EVERETT KELLEY ASSOCIATES; INC.
If your present position lacks professional
motivation . . . NOW is the time to let us
program your professional future . . .

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.

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 capability in:
•
•
•
•
•
•
•

ENGINEERS

PROGRAMMERS/ ANALYSTS/ENGINEERS

Scientific Programming
Real Time Systems
Software Development
Operations Research
Applied Systems
Systems Design
Consulting

•
•
•
•
•
•
•

PROGRAMMERS
• Management ,Info Systems
• Information Retrieval
• Command & Control
• Aerospace Applications
• Real Time/On line
• Systems Simulation
• Software Development
• Communications

Digital or Logic Design
Circuit Design
Commercial Programming
Mathematics
Development Engineering
Communications
Sales/Marketing

SYSTEMS ENGINEERS
• Reliability Analysis
• Digital Computer Systems
Digital logic Design
• Digital Circuit Design
• Digital Communications
• Systems Integration
• Soft Ware Analysis
• Oceanography

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

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

I
Af~;~~:;~;~~ ~~.

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

Forward resume in confidence, or call (collect):
Mr. Martin E. Sheridan
Area Code 703) 524-7660

EVERETT KELLEY

SHERIDAN ASSOCIATES INC.
1901 North Fort Myer Drive
Suite 614
Arlington, Virginia 22209

12 ~ So. Broad Street (Suite.:\ 00)

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

. Philadelphia, Pa. ~ ~ ~ O?
Placement of Computer Professionals since Binac.

Personnel Consultants to the Computer Industry
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By this summer the INFORMATION
PROCESSING
SERVICES
CENTER will be running an Integrated IBM 360/67-65-50. Attached Support Processor System,
with Remote Job Entry from several statiohs. Our ne,v building,
(see sketch) which Is near completion, will house this computer
complex and its supporting staff.But to Install and maintain the
sophisticated time-sharing, batchprocessing, conversational and in . .
teractive programming systems,
~hlch the MIT community expects
to use on this computer complex.
,ve need:

EDP PERSONNEL SPECIALiStS
FOR ELEVEN YEARS

DATA PROCESSING PERSONNEL
a

We have \'fide choice of EDP positions available ,in degree
and non-degree skills in salarY ranges from $7,000 to
$25,000 including:
.

PROGRAMMERS
(both SYSTEMS and SCIENTIFIC)
If you are interested in working with systems concepts
that indude multi-processing, multi-programmin'g, access to
large data bases, graphics and dispensed computing in an
integrated system-and have at least two years experien~e
in systems programming (preferably with one year direct
contact with OS360 or TS360),-or if you haye a solid scientific programming background cind you would like to help
others used this kind of computing power, please contact us.

III

1111
1111

till
II

,
.

1111
III
II

Successful candidates will receive unexcelled career opportunities and salaries based on experience.

II

II

"

If Interested Please Forward Your Resume To

Communication Analysis
EDP Systems Analysis
Programmers, Jr. & Sr.
Systems Planning & Research
Mgrs. EDP Systems
Operations Research

In ail, cases, Interview, relocation, and our search fees
are all paid by client firms. You will have several choices
of ,con')Panies or industries to select for your specific job
interest. Because we operate a network of offices. positions
are located in many areas of the country.
Our Automatic Data Processing Personnel Manager, Mr. Robert E. Keane welcomes your inquiry
and/or resume. Or you may call him cbllect.
Fo~

MR. RicHARD G. MILLS

System. Designers
Analyst! Programm~rs
Programming Services
Software Specialists
Computer Operators .
Data Processing Sales

full information-Write; Phone or Wire Today

SCHNEIDER, HILL & .SPANGLER, INC.

Director of ~nformation Processing Service

liThe People Placers"
Suite 325-121 S. Broad St., Phila., Pa. 19107
Telephone: 215-KI-6-2804

MASSACHUSETTS INSTITUTE OF TECHNOLOGY
Bldg. 26·269, Cambridge, Mass. 02139

..................
An Equal Opportunity Employer

.~

~
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DATAMATION

---------------

books
and can serve to provoke a useful
progress review in any U.S. data processing department. It will, ho'wever,
be of the gniatestinterest to U.S. companies and to the many U.S. cqrporations trying to integrate their U.K.
subsidiaries into the corpor~te-wide
data processing system.
- RIDLEY 1i-HlND

book briefs
(For further informatiorl: on the books
listed below, please write qirectly to
the publishing company.)
Linear Vibration and Control System
Theory with Computer Application!i, by
James B. Vern~m. John Wiley & Sons,
Inc., New York, N.Y. 1967. 281 pp.
$14.95
.
This book relates topics in control
system theory to the material usually
associated with the study of mechanical vibration, and explains the use of
digital and analog computers in the
utilizadon . of numerical methods.
Transparent overlays for frequency
response analysis anp, FORTRAN programs for the solution of common
problems are furnished in appendices.
Digital Computer User's Handbook, by
Klerer an~ Granino A. Korn.
McGraw-Hili Book Co., New York, N.Y.
904 pp. ~27.50.
Compiled for the convenience of the
user who is not trained in programming, the articles, written by distinguished dp professionals, fall into
four general categories: topics in programming numerical techniques, statistical methods and computer applications. Tables of computer charac,..
teristics and d~scussions on compiler
design and simulation languages are
also included.
Melv~n

Developing a Computer-Based Information System,' by Perry E. Rosove. 'John
Wiley & Scms, Inc., New York, N.Y. 1967:
384 pp. $14.95.

Writte'n ' for' the, layman, under -the
auspices of System Development
Corp., this book describes the process
and proble~s associated with the creation of large-scale systems for business, governmel1tal and military institutions. Aided by four contributors,
Mr. Rosove includes chapters on system design and programming; the
primary orientation of the book, however, is social sciences: eITlphasis is on
the training program, management
problems in the development stage,

Want a chance to get top billing
in your particular discipline?
Read on!

qur

DATADROMES (that's the name for our dqta
processing ~enters) are looking for data specialists right now.
What we need are top-notch business consultants and
programmers, math modelers, systems programmers, and
ot~er data processing professionals who are hungry - for
personal recognition, uncommon opportunity, and financial
security.
We have a wealth of third-generation computers (IBM,
GE, RCA, CDC) to support your talents.
We're staging some of the most exciting programs you're
likely to find anyplace - and some you're not likely to find
?-nywhere else.
We're also expanding our facilities (we now have
DA T ADROMES in S1. L~uis, Houston, Denver, New York,
and Washington, D.C.), our services, and our client list.
Fill out the coupon and mail it today for a quick, confidential reply.
ItIICDONNI$'-'.A

~UTOJMATION

COItllPANY

DIVISION OF NlCDONNELL DOUGLAS

Mail to: M~Donnell Automation Company, W. B. Kellenberger,
, Professional Employment, Box 516, St. Louis, Mo. 63166.
Name ___________________________________ Phone _ _ _ __
Address ________________________________________________
Ci ty ___________ State _ _ _ _ _ _ _ Zi p _ _ _ __
Degree(s) _ _ _ _ _ _ _ _ _ Ma jor _______ Yr. grad. _______
Present employer

Present salary _________

Present assignment
0-3

Yrs. experience ____

An equal opportunity employer
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Career
opportunities
in the

COMPUTER
SCIENCES

~

areavailable

()

for graduate
mathematicians,
engineers and
physicists.

To fi,;:c'~:';;:~_Mq'm'~~1
position •••
use a system.
The A

I I system.

The only network of personnel offices specializing
in systems occupations.
Regional offices located in princip~1 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

......

Baillmore: One Charles Center •••.•. (301) 837·0313
Boston: 140 Federal SI. ............. (617) 423-6440
Chicago: 333 N. Michigan Ave .•••••• (312) 782-6930
Cleveland: 1367 East 6th SI. ......... (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 St •• ; •.••••••••••. (201) 623-3661
Philadelphia: 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 Allantlc SI. " .(203)325-4158
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It's your life
(& your career is a large part of it)
A variety of openings exist on IIT Research
Institute's professional staff in such fields as programming system development, automatically
programmed tools (APT), graphical inputoutput research and development on software
and hardware, scientific;: computer applications,
operations research, and statistics. Members
of the professional staff enjoy excellent salary
and fringe benefits (including tuition-paid study
for advanced degrees) and the constant challenge of exciting work.
IIT Research Institute is an independent, contract research organization serving industry and
government. Its activities encompass nearly
all of the.physical and biological sciences and
their related technologies.
If you have a strong interest and capability in

computer science and technology, please communicate in confidence with Mr. Eugene C. Nifenecker.

II T
Research
Institute
10 West 35th Street, Chicago, 111.60616
An Equal Opportunity Employer MjF

Make the most
of it.
Heffelfinger Associates specialize in the placement of creative
engineers and programmers. Career positions exist with large
and small computer users, R&D companies, universities, computer manufacturers, and software development firms, located
mostly in the Northeastern U.S. and New England. Salaries
range from $9,000 to $35,000. Client companies assume fees.
It's our business to know where the career opportunities are.
Use this storage of information. Phone us collect or forward
your resume outlining your goals.

(e)

heffelfinger
assoeiates~

ine.

Computer Personnel Consultants

886 Washington St., Dedham, Mass.
Tel: (617) 329·1040
CIRCLE 315 ON READER CARD
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DATAMATION

books ...
We hlfl/'e 1ale-nt IH
personnel design, etc. A bibliography
is included.

E!ecftont'c. Mt:;mp}-/e..r,

A National System for Storage and Retrieval of Geological Data in Canada, A
Report by the Ad Hoc Committee on Storage and Retrieval of Geological Data in
Canada, The Geological Survey of Canada, Toronto, Ontario. 175 pp. $2.00.

The National System recommended in
this report stresses five principles: 1)
the system will. consist of data files
held and controlled by individual organizations in the earth sciences; 2)
the user-oriented files will be computer-based; 3) files will be linked by
standard methods of reference numbers and coding; 4) the index to the
contents and location of the files will
be a computer-assisted national index;
5) data files will be recorded according to certain minimum standards,
but the standards for an individual
file may exceed the minimum depending on the user's needs. As a step
toward the national system, the computer-assisted index has already been
selected and tested. The report recommends procedures and standards
for the reference numbers and coding,
and describes pilot studies that have
been conducted to evaluate principles
and make proposals for standards of
observation and measurement.
Threshold of Planning Information Systems, American Society of Planning ·Officials, Chicago, III. 1967. $6.00 .

. A selection of papers that were presented at adp workshops conducted
at the American Society of Planning
Officials National Planning Conference in 1967. The papers center on
four main topics: general state-of-theart reports, explorations in municipal
systems research, geographic implications of urban systems, and data
processing for planning.
Modern Communication Principles: With
Application to Digital Signaling, by Seymour Stein and J. Jay Jones. McGrawHill Book Co., New York, N.Y. 1967.
382 pp. $15.00.

This book is intended for use by
practicing engineers. A refresher
chapter on Fourier transforms is in
the beginning of the book to back up
the authors' statement that the volume is intended for self-study with no
outside references needed. It presents
the major principles and theories
which form the basis of digital communication system design, with emphasis on special applications.

PA tf~c(),f"'r1 iF ytJJf have- d'j /1"41 e)(p-erie-hce /~ e-17f';'tl-BrIf1jl
prcdLufioll, n'ufl-i.e-t"~J t>rmnnlllerneJn.T'. vall 4rWr/t-t John
/'i"k, Pe"'john~1 Olr',tto ", E/edtron/c. Memor/et-lh~"I::U~::L/
Chlfcloh AVlhVe7 HlfLvfJurnc)

CPt./Tlo/~"ip(

90:2-5"0 (:l.I.3) 772-J"J-Oj
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Looking for a...
COMPUTER CAREER
---·--ammed for Growth?
Top companies are looking for YOU, thru Brentwood.
Because Brentwood's degreed professionals speak their
language, YOUR language. Our input includes a professional review of company needs and growth opportunities; in-depth studies of applicant qualifications and
capacity for growth. Our output solves probl~ms 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
• language development • compilers. operations research
•. commercial and scientific programming. systems designs and
analysis • information retrieval • digital and logical design •

Contact or call collect in confidence (201-622-0915)

BRENTWOOD
PERSONNEL s7ASSOCIATES
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) M16-SS01

Contact us during the IEEE SHOW March 18th-21 st.
City Square Motor Inn-Broadway & 51st St.
(212) LT 1-3317
CIRCLE 316 ON READER CARD
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The imaginative computer.

There's no such animal ... yet. There
are, however, imaginative computer
programmers. And Lockheed in Sunnyvale is looking for these people.
To lure programmers, Lockheed promises not to cage them in one specific
area of programming. Programmers
may choose to specialize in
one area (reentry problems,
for example) or they can move
from one area to anotherscientific areas as varied as
astrodynamics, automatic
checkout and graphic systems;
and administrative areas as
diverse as business appli/';:. cations and government

')f~II~II\lt~
'c, II, ~~' in~~~:::~~no~i:::~:~
widest range of
~ ~';>

3

computer assignments
in the country today so
programmers will always find a field to
stimulate their imaginations.
As a further incentive to programmers, Lockheed's 25-million-dollar computation center includes the most
up-to-date digital computers and two of
the most sophisticated and powerful
hybrid computer systems in the country.
Imaginative computer programming
has been, and will continue to be, instrumental in many of
Lockheed's aerospace successes.
Delivery of the
first Polaris
missile two years
ahead of schedule
was due in a large part
to the Program Evaluation and Review
Technique (PERTI developed by Lock. heed programmers in conjunction with
the Navy. Now Lockheed programmers
are developing configuration data management systems for on-line, real-time
computer analysis of manufacturing,
financial, an~ personnel related data.
If you are a computer programmer,
whose imagination is trapped by the
same programs day after day after day
... FREE IT! Send your resume, as soon
as possible, to Mr. R.C. Birdsall, Professional Placement Manager, Post Office
Box 504, Sunnyvale, California 94088.
Lockheed is an equal opportunity
employer.
,s:-

~~/J) :..~

LOCKHEED
MISSILES & SPACE COMPANY
A GRDVP DIVISION OF L.OCKHEED AIRCRAFT CORPORATION
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look ahead

FROM MIDGET TO MONSTER:
NEW DISC FILE READIED

P.C. PRICE SLASH
CAN MEAN ! HIKE

RUMORS AND
RAW RANDOM DATA

CAl's new marketing manager for NE region. Then
Cooper stepped up to executive vp of corporate
marketing (and took a three week vacation), bringing
in Howard Morrison (from the acquired Computer
Concepts Inc.) as regional head, and B. Coudriet as
NY office vp. CAl has also reorganized its regions.
The 15-man Bradford firm was formed in NY in
February and is headed by two ex-First National City
Bank vp's: Don Lourie, board chairman, and Peter
Delcol, president. Heavily financed, the consulting,
design, and programming house will service business
and industry, with initial emphasis on banking and
engineering systems.
Another group with eyes for the blossoming disc
business has appeared in San Diego and seems to have
found a mar~et niche not yet claimed by anyone else.
Computer Peripherals Corp., founded a few months
ago by well-known marketing rep Joe Costello, is
finishing up a prototype of a modular disc file
system that starts at a one-disc, 25 megabit size
and can be field-expanded in the same increments up
to a monstrous 12.8 billion bits through one control
unit. The DSU 8100 has a 3 mhz serial bit rate,
16.7 msec average access time, and uses digital
decoding. Discs come in a choice of one to four per
box, which fits into a relay rack, and a system can
use up to 64 boxes.
First target: OEM market, emphasizing on-line,
time-sharing needs of small computer users. Look for
public unveiling at the FJCC. Director of, engineering
is Wayne King, ex-SDS peripheral engineering head.
IBM has announced a "double-take" price change for
punched cards. A flat rate of 89¢ per thousand looks
like a big savings for low volume orders (previously
over $3 per thousand for a 10,000-card order). BUT
the equalizer is a $35 order charge, plus $10 for
each additional location or delivery. Thus it's
high-volume buyers that benefit most: a 10,000-card
order to one place, one time, is now $43.50 versus
$40.,90 before; a 200,000-card buy is now $210 versus
$222 previously. Reason fo~ the flat rates is that
setup and accounting costs per order are the same,
regardless of volume.
Newest success story in the crowded core stack and
planes business is Data-Ram Corp. ~ormed last May
by John Dimecki, ex-rep and Ferroxcube executive, the
company shipped its first product' 90 days after
opening shop, looks to break even after the first
nine months. Current backlog, thanks primarily to a
,$500K order from a computer manufacturer for 1.5 usec
stacks, is over $600K. Now 30-strong, 'the Princeton,
N.J., firm also makes slower and faster stacks •••
The proposed merger of CDC and Adams Assoc. (Feb.,
p. 19) is off; the Boston-based software house is
pursuing other avenues of financing ••• A barnstorming
delegation from Nippon Software which took a look at
big, big US machines for use in software development,
may soon decide on
large-scale system from
finalists CDC (6600), IBM (360/75), and a domestic
machine ••• Al~en-Babcock, L.A. time-sharing service
bureau" will institute a pilot no-minimum cpu-use
rate schedule in San Diego this month.

a
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. If you're· going to work
for a .computer company

why not work for the only
super computer comp~n~
For those who work at Control Data these days the
future could hardly look more promising .
. Our 6600 computer is far and away the world's
biggest~ fastest and most powerful. It is sitting alone and
without rivals on top of a market so enormous its true
dimensions can, as yet, only be guessed at. And, thanks
to the lead time our present super success is giving us,
we'll have no difficulty in perfecting an even bigger and
more unbeatable capability against the day an apparent
rival appears.
But, big and persuasive as our super computer'is as a.
reason for you being here, ifs by no means the only one.
Consider all we're doing, and plan to do, in practically every facet of peripheral and terminal
equipment-a field in which we are
rapidly becoming a major factor.
Consider all thafs happening
here in the way of new
approaches to everything from mediumsize general purpose
computers to

Step ahead
with NCR
NCR operates in one of the most
challenging and constructive of all
business fields. Our chief effort is
directed toward helping business operate more effectively. This is accomplished through providing better
and complete data processing systems.

NCR's new product releases during
the past year averaged more than
one a month, and ranged from a
major new computer family to a
new line of cash registers. The development of NCR's "Total Systems"
concept has contributed SUbstantially to the company's growth.

As worldwide sales continue to increase, many different skills are
presently"in demand at NCR for the
installation of total data processing
systems. Current requirements are
in Dayton.

Engineer Programming Analyst-Salary open/BS, MS, Ph.D'/to work with
NGR third generation computer
peripherals on design of software control packages for interface of hard~
ware to control computer. Must design interrupt control program and develop a real-time operating system
for la~ge scale digital computer which
may be switching up to 30 programs
with 1200 terminals.

Product Planning Systems Specialist
- Opportunity currently exists for
individual interested in design of
real-time on-line terminal systems for
retail industry. Your responsibility
will include complete systems planning and development. Requirements
include sound knowledge of soft-ware
and basic understanding of hardware.

Applied Programming Research-Opportunities currently exist for programmers and systems analysts interested in commercial, industrial,
financial or retail applications programming. Requirements include a
minimum of 2 years' programming or
systems experience. Positions will involve an opportunity to work on 3rd
generation equ i pment.

If you are interested in a sound future with a growing concern, and
have the necessary formal education
and related experience in any of the
areas. mentioned.

Software Engineer-Will carry responsibility for assisting in the formulation, specification, and evaluation of
new NCR systems and equipment.
This will also include the complete
development, preparation, and evaluation of software.

Contact: Mr. T. F. Wade
Executive & Professional
Placement
The National Cash Register
Company
Dayton, Ohio 45409
AN EQUAL OPPORTUNITY EMPLOYER

THE NATIONAL CASH REGISTER COMPANY

®

DAYTON, OHIO 45409
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What can we learn
about the sun

during interplanetary
travel?

CAR
EERS
COAST TO COAST

EUROPE

TOP
20%

Studies indicate that, at some time in a
planetary mission, the spacecraft may be
across the solar system from the earth.
This suggests a novel experiment:
studying the sun "in the round" ... perhaps
by telescopic observation of the far and near
sides at the same time, or by sending signals
through the solar corona to measure electron density or-the sun's magnetic field.
At Bellcomm, systems engineerIng for
NASA's Office of Manned Space Flight
means daily work with challenging opportunities in space exploration. We need
specialists in astronomy, physics, flight
mechanics, guidance and navigation, communications, bioastronautics, propu Ision
and power. We also need astronautical and
mechanical engineers with broad experience in vehicle systems or mission planning.
If you are qualified and interested, your
resume will be welcomed in confidence by
Mr. N. W. Smusyn, -Personnel Director,
Bellcomm, Inc.; Room 1605-E, 1100 17th
Street, N.W., Washington, D.C. 20036. An
equal opportunity employer.

EXCLUSIVEI
The unique personal and confidential relationship we establish with you and our clients
permits us to offer you outstanding job OPPOl"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 Illformation Systems
• Systems Planning/Development
• BusinessSystems, 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

Bellcomm, Inc.
A Bell System Company

210 Fifth Ave~, New York, N.Y. 10010
CIRCLE 323 ON READER CARD
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DRTRMRTION

Programmers/Analysts

.If you're interested in
working five years ahead of
the times, learn about IBM
in Washington, D. C. area.
We're ~rorking at state-of-the-art levels-and we need programmers
and analysts now.
Our Federal Systems Division is involved in a series ofreal-timeprojects.for the Government that are about as advanced as anything in
the field of computer technology today: trajectory analysis, orbit
prediction, multi-progrmnming, multiple-access concepts, acoustic instrumentation. And most of this work is being done using
the latest computers and peripheral equipinent available.
Our positions are located in and around Washington, D.C.from the convenient downtown area to the gracious country. side near Gaithersburg, Maryland, 15 miles nJrthwest of the
nation's capital. Housing and recreational facilities are plentiful. And IBM's generous benefits program is company paid.

".,\

Are you one of these people?
We need programmers and analysts with experience in one
of two basic areas: information-handling systems and scientific-engineering programming.
Ideally, you should have a Bachelor's degree in Mathematics, Physics, Engineering, Economics, or Statistics.
(Equivalent experience in some instances is acceptable.)
You should have at least one year's experience.

Contact IBM today
If you're interested in one of the hottest careers
going in computer technology, we want to talk to
you. Send a brief resume to: Mr. J. F. Ryan, IBM
Corporation, Department UC9-P, 18100 Frederick Pike, Gaithersburg, Md. 20760.
It could be t,he most i~portant 'i1'iD)'i'N':?
resume you ve ever wn tten-:
K!111!.~lM.!J ®
An Equal Opportunity Employer

March 1968

159-

DATA PROCESSING PROFESSIONALS

Computer
Programmers
and Analysts

HAVE YOU HEARD Of

CASES
Let our 360 evaluate your qualificatio~s 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 restrictions and salary requirements and CASES will
search for you.

The Bendix Navigation and Control Division Engineering
Computation Center and Corporate Data Center, both
located in Teterboro, New Jersey, have several excellent
career opportunities for B.S., M.S.and Ph.D. graduates in
Engineering, Physical Science, Computer Science or
Mathematics with varying degrees of experience in programming and numerical as well as systems analysis for
a wide range of third generation IBM computers in the
System/360 and 1130 families. A few of the most urgent
application areas are:

ff 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

Philadelphia, Penna. 19102

• ADVANCED AEROSPACE GUIDANCE SYSTEMS analysis and
design

CIRCLE 326 ON READER CARD

Free Guide for Job Hunters
Send for your copy of

• ELECTRONIC CIRCUIT analysis and design computer
systems

"OPPORTUNITIES IN EUP"

• AIRLINE AIRCRAFT avionic systems and cost of ownership
analysis

Today.

It tells:
How you are reviewed every week, for up to one year, by our
unique information retrieval system.
6 reasons why the Callahan Center is uniquely qualified to help
you.
5 personality traits needed for Systems Manager.
How to write a technical tesume.
Current salary ~anges in EDP.
Get your free copy 3 weeks sooner by attaching the coupon
below.

CALLAHAN' CENTER FOR COMPUTER PERSONNEL

Callahan Center for Computer Personnel
1819 JFK Blvd., Phila., Pa. 19103

IN

• COMPUTER SYSTEMS SOFTWARE in support of all computers
and digital plotting equipment.
Located in the heart of many suburban communities in
Northern New Jersey and accessible to Metropolitan New
York area within 20 minutes.
PROFESSIONAL PLACEMENT OFFICE, The Bendix Corporation,
Teterboro, New Jersey 07608 .

••
••
•

Gentlemen: Please send me a free copy of OPPORTUNITIES :
,
•

ED~

NAME _ _ _ _ _ _ _ _ _ _ _ _TI TLE _ _ __
ADDRESS_ _ _ _ _ _ _ _ _ _ _ _ _,.---_ __
CITY_ _ _ _ _ _ _ _ _ _ _ _ STATE _ _ _ __
PHONE,_ _ _ _ _ _ _ _ _ _ _ _-LZIP _ _ _ __
• • • • • • • • • • • • • • • • coupon • • • • • • • • • • • • • • • •
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• DATA COMMUNICATIONS SYSTEMS programming for
operations in commercial and industrial activities

Send resume including salary history to Mr. W. Morrison.

1819 JFK Blvd., Suite 414, Blvd. Bldg., Phila., Pa. 19103
PHONE: 215 L07·4811
• • • • • • • • • • • • • • • • coupon • • • • • • • • • • • • • • • •

• MANAGEMENT INFORMATION SYSTEMS design and
implementation

.'•••
•

••

•••
•••

Navigation and
Control Division
An Equal Opportunity Employer
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DATAMATION
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SERVICES

*

datamart
Addrlss all replies to box number advertise·
ments .. followsl
Box ••••••••••••••
DATAMATION
F. D. Thompson Publications, Inc.
35 Mason street
Greenwich, Conn. 06830
Classified Advertising

EQUIPMENT FOR SALE
PURCHASE OR LEASE
OUTSTANDING VALUES IN EDP EQUIPMENT

KEYPUNCH·KEYVERIFY. Fast, accurate, lowest prices.
Large or small volumes. Experienced data processing
personnel available on contract. Call or write ELEC·
TROMEC, 282 Brokaw Road, Santa Clara, California
95050, Telephone (408) 244·6460 or 2964 Peachtree
Road, Atlanta, Georgia 30305, Telephone (404)
261·489l.

COMPUTER TIME
I BM·HONEYWELL·RCA·OTHERS
Wide range of configurations/low rates
Excellent service/specialists in computer time.
Computer Reserves, Inc., 1 East 42nd Street,
New York, N. Y. 10017 (212) 986·5559

360/30 COMPUTER TI ME FOR SALE. Running under
DOS, also four tapes. Prime shift, non·prime. Excep·
tionally attractive rates.
Mobility Systems, Inc., 1653 Rogers Ave.,
San Jose, Calif. (408) 286·8700.

se II ing/purchasi ng/leasing
Computer Sales Inc., Dept. 20, '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
HONEYWELL 0·1000 romputer, COMPLETE
For Sale by Los Ant,eles County
Unit to be taken out of service 2·29·68
Contact L. A. County Purchasing Dept., Surplus Div.
2011 No. Soto St., Los Angeles, California 90032

HELP WANTED
NON·PROFIT INSTITUTIONS
COMPUTER SCIENCE PROFESSORSHIPS
Full, ASSOCiate, and Assistant Professors in Computer Science or related fields required to develop
and staff an undergraduate program in Computer
Science. Great potential in a rapidly expanding de·
partment with a growing university. Individual reo
search encouraged. Computers available include IBM
1620; large scale CDC 3300 with 65K words core
operating under MASTER operating system with reo
mote terminals and time sharing. Salary and full
fringe benefits commensurate with experience. Apply
Graham Martin, Director, Computer Center, Sir George
Williams University, Montreal, Quebec.

Refer to Bid P3300,.Closing 4·10·68;
Phone (213) 221·9796

WANTED
IBM 1401, 1410, 1440, 1620, and larger systems;
1311's, 7330's, 729's, and other peripherals.
We buy and sell all types of EDP equipment.
ASSOCIATED COMPUTER SERVICES
6440 Hillcroft, Houston, Texas 77036
713·771·3561

FOR SALE: IBM 1401 Model B·3 with 4000 positions
incl. supplemental devices; 1402 Modell card read·
punch; 1403 with Model 2-600 Ipm printer under
IBM maintenance contract. Available July 1968
$50,000. Details upon request. Contact K. M. Miller,
Rohm and Haas Co., Independence Mall west, Phila·
delphia, Pa. 19105.

Inventory Sale at Half-Price
Immediately available six (6) unused Potter 90611
mag tape transports. Speed 751 PS, for 1/2" IBM
compatible tape. Complete with M3323 Drive Elec·
tronics and Dual Gap 7·channel Heads. Read·write
electronics spares, and service support available
from mfr. Price $3,795.00 ea.
Contact: Bill Burns, DIGITAL EQUIPMENT CORP., 146
Main St., Maynard, Mass. 01754. AC 617·897·8821
Ext. 613.
FOR SALE:
IBM 360/30 processor (2030F), 65K
memory, two selector channels, decimal arithmetic,
storage protection, printer·keyboard. Price $150,000
compares with new cost of $212,265 today. Readers
Digest Association, Pleasantville, N.Y. 10570 Attn:
R. E. Nelson. Tel area (914) Ro 9·7000 Ext' 2621.
Wanted IBM 1301 Disc 7631 File Control & 1442
Model 3. L. Reichman, Schering Corporation
1011 Morris Avenue, Union, New Jersey
Phone (201) 351·2700

ClATAMATIClN
Classified Advertising
The classified section Is open for the following
advertising categories: Used equipment; posl·
tlons wanted; help wanted, educational Instltu·
tions; maintenance services; professional cards;
hobby products; business opportunities and ed·
ucational courses. Rates are based 9n total
number of Insertions used within lach contract
year.
For further Information pleasl contact: DATA·
MATION Magazine, Classified Advertising Dept.,
35 Mason St., Greenwich, Conn. 06830 (203)
661·5400.

•

The scientists and engineers who make
up Booz'Allen Applied Research Inc.
work in an atmosphere uniquely suited
to the fulfillment of their professional
goals. Project teams composed of
specialists representing every pertinent
discipline approach problems through
the creative interaction of diverse
minds. A synthesis 'is reached which
broadens the outlook of the researchers
far more than any summary of isolated
insights. .
Their assignments are broad and deep,
ranging from undersea warfare systems
development to aero~pace engineering
and astronautics studies. The sophisticated methodology brought to bear on
each problem further contributes to individual growth in professional attainment.
No corporate proprietary interests
intrude 0rt research objectivity.
Our growing, international organization
now encompasses more than thirty
scientific and engineering specialties.
The majority of our 500 staff members
are professionals of advanced
competence and experience.
Booz'Allen Applied Research Inc. has
grown to established leadership in the
field of scientific and technical services.
Within this environment of growth,
opportunities for increased individual
responsibility have kept pace.

GENERATION
VENERATION
The first
was cursed

If you are interested in learning more
about Booz'Allen Applied Research Inc.,
contact Mr; Robert L. Flint, Director of
Professional Appointments.

So the second
was beckoned.

BOOZ"ALLEN
APPLIED RESEARCH Inc.

. The third?
Absurd.

135 South LaSalle Street-Room 1743
Chicago, Illinois 60603, Phone (312) 372-1728

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.

THE NURTURING
OF PROFESSIONAL
INTEGRITY

CHICAGO/KANSAS CITY
WASHINGTON, D.C./LOS ANGELES

Let's go fourth
And so forth . .
Ed Conti

~

An equ,1 opp""unity employe<
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If you don't fit in,
get out.
OK, you've been selling computers, or doing systems
analysis, or programming.
And you're good at it.
But you're not getting anywhere.
It could be the company you're in. If it isn't growing
very fast, it probably isn't promoting very fast.
Or maybe you're the kind of guy who has too many
new ideas.
Maybe you wear the wrong kind of ties.
Or the wrong color suits.
Or just the w~ong color.

If that's the kind of rut you're in, don't fight it.

Switch.
To us.
You already know about us. We'd like to know
about you. A few basic facts will do: who you are,
where you've been, what you do. Send them to Bob
Wheelan at SDS, 1649 17th
Street, Santa Monica, California
90404. ,He won't discuss this information with anyone.
Except maybe you.

CIRCLE 328 ON READER CARD

5 [] 5
Scientific Data Systems,
Santa Monica, California

Computer
Program Design
(Southern California)
HUGHES Guidance and Controls
Division has several openings for
qual ified persons who have the
ability to create complex digital
computer programs-and the desire
to do the job thoroughly and efficiently. Satisfaction of current
commitments on such systems as:
PHOENIX, IRAM, VATE and ASG-18
requires experience in the design
of real-time command and control
programs, or of software programs
for execution on an IBM 7094 or
GE 635 computer.
Responsibilities include: specification, design, implementation, checkout and support of comput.er'
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 minimum of three years of professional
experience and U.S. citizenship.
Please airmail your resume to:

• Jack Strong, an early member of
the Computer Scienc~s' staff and most
recently an independent consultant in
the Los Angeles area, has joined Digitek as executive vp.
• Jerome L. Dreyer has been appointed executive vp and secretary of
the Association of Data Processing
Service Organizations (ADAPSO) to
succeed retiring chief executive, W.H.
Evans, one of the founders of the organization.
• Dr. Peter C. Patton is now manager of systems d.esign for Univac's
data processing div., Roseville, Minn.
He had been manager of the Univac
1107 computer center in' the aerospace engineering div. of the T echnical Univ. of Stuttgart, West Germany.
• Edward L. Glaser has been appointed director of the Jennings Computing Center at Case Western Reserve Univ., Cleveland. He will also
serve as profe'ssor of engineering at
the university. Glaser comes to Case
from MIT and Project MAC.

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

EUROPEAN and

NATIONWIDE CHOICE
N.Y., N.J., NEW ENGLAND, WASHINGTON, D.C., PHILA., MINNESOTA,
TEXAS, HUNTSVILLE, FLORIDA, ARIZONA, CALIFORNIA AND OTHERS

Contact us if you have some experience
or interest in any of the following:
[J Scientific Computatian - Data
Reduction or Numerical AnalysisUnusual Outerspace/ Lunar and Advanced Programs
D Software Development - Languages, Compilers, Assemblers,
Monitors or Sub-Routines
D Real Time Systems - Message,
On Line, Process Control
D SystemS-Planning, Design,
Analysis of State of the Art Massive
Data Handling of I.R. Systems
D Technical RepresentativesProgramming and Systems support
to Sales
D Digital or Logical Design
D Management Sciences

Mr. Robert A. Martin
Head of Employment
HUGHES Aerospace Divisions
11940 W. Jefferson Blvd.

Culver City 29, California

r------------------,
.
I

I

:L _________
HUGHES:
________ J
I

computer
~
people careers

I

~

• Standard &. Poor's Corp. has
elected Penelope Kaniclides vp-computer services. Miss Kanidides will
be responsible for all S&P computer
operations, including programming
and analysis, machine requirements,
acquisition and operations;

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

• James D. Gallagher has been
named president of McCall Information Services Co., div. of McCall Corp.
He has been with MIS CO since shortly
after the company was formed.

INTERACTIVE
LANGUAGE DEVEL.

HUGHES AIRCRAFT COMPANY

AEROSPACE DIVISIONS

• George H. Crawford has been
elected executive vp and a director of
DASA Corp., Andover, Mass. He was
previously secretary of Standard International Corp., Andover.
• J. E. Voyles has joined Informatics
Inc. as vp/government plans and programs in the company's Bethesda,
Md., office.

An equal opportunity employer - M &F

• Sir Humphrey Trevelyan has been
appointed international executive director of English Electric, London. He
has been a director of the company
sirice January, 1966.

DIRECTOR OF
SYSTEMS-to 3SK
All expenses are assumed by our client
companies.

Write in confidenc'e, including pres·
ent salary, acceptable locations or

call (Collect) Mr. Nellissen (Area
Code 212) PLaza 9-1720

aLBeRT, neLLIssen, Inc.
Leading Consultants (0 Management
in the Data Processing field

510 MADISON AVENUE. N.Y .. N.Y. 10022
CIRCLE 329 ON READER CARD
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SYSTEMS
ANALYSTS

SECURITY ANALYSTS

Immediate opportunity to work with on-line, real-time
Transportation Service Control system and car management
program. College degree required. 2 t03 years' experience in
transportation desirable.

Computer Industry

PROGRAMMERS
Immediate openings for college graduates. No experience
necessary. Earn while you learn in our training program.

If you have broad experience in the computer field
and would like to apply your industry knowledge to

These challenging and rewarding positions are open at the
Saint Paul headquarters of one of America's great railroads.
The EDP department is oriented to Univac, including the
#418 and the Univac 11'- Liberal employee benefit program.

security analysis at a senior level, we are interested
in hearing from you. The remuneration, which includes
profit-sharing, can be very rewarding. We are a mem-

Send resume, in confidence, with complete salary
history and requirements to: Earle D. Adamson,
Manager of Personnel Development

ber firm of the New York Stock Exchange, engaged
primarily in investment research of technological industries for institutional investors.

Please send your resume in confidence to P. O. Box 226, Dept. 20,
D-Church Street Station, New York, N. Y. 10008.
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applications programming. software systems. systems design
systems programming • management information systems

The

5-minute,
resume.
Just between us, you may
not make it alone in New York.
When the boss starts
reading resumes, he reads
ours first. ,We know, because
we placed the boss.

Name ________________________ Phone~,__________ Date ________
Homeaddress ________________________________________~____
street

city

Present position & salary

state

zip

(Give job title and brief description of principal responsibilities-machines, languages, applications, etc.)

Professional experience in previous positions, and dates of employment:

Specific field of interest, geographic and job preferences:

Education

(List highest degree first)

Mail this resume today to:

DREW

Personnel Placement Center ATTN: Paul Hutchins
160 Broadway, New York, N. Y. 10038

164

CIRCLE 331 ON READER CARD

CATAMATION

-------

-

. . - .. .......

-

..

_._.-

. _ - - - - - - - - - - _ .. _.. _----_ ....... _._•..- - - - - - - - - - - - - - - - - - - - -

~ngineers • scientists • programmers

Like what you see?
Then put yourself in the picture.
First off, let's talk
about the work.
With Lockheed
Electronics
Company
in Houston,
Texas you'll be
involved in man's
biggest, most exciting technological
adventure-the exploration of space.
Here you will be able to utilize a/I of
your professional capabilities providing solutions to such problems as to.
where our Astronauts will land,
what they can expect and the
many tasks they will perform.
And stimulating professional involvement
is justqne of the many
benefits waiting for
you with Lockheed
Electronics in Houston.
Others? There's lots of
them. For example,
here you'll find unhurried golf courses, un-

crowd~d

waters for every type of water
sport, the Astrodome, and you could
be working just five minutes
away from home ..
Homes are beautiful and
reasonable, schools are
excellent and if you are
culturally-minded, there's
the symphony, ballet,
museums and theatres to
choose from.
Houston is air conditioned in
summer, devoid of blizzard's in winter,
and peopled with articulate and interesting people the year round.
Interested? Then we're interested!
So, set aside commuting and write
stating your experience and qualifications to Mr. Dean Pearson, Lockheed
. Electronics Company, 16811 EI Camin0
Real, Houston, Texas. Or call him collect
(713) HU 8-0080. You'll find out how
you can put yourself in the picture.
Join Lockheed Electronics Co.
~
Houston Aerospace Systems
Division, Houston

CIRCLE 333 ON READER CARD
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Maybe it's time to debug your most
important program.
Your career.
If you've long ago stormed the
Fortran and wonIf you've compiled a record of
successesBut you're locked into a humdrum format, tackling molehills instead of mountainsWe can give you projects that
will bring out. your best talents.
We're already a top organization in Systems Analysis, Application Programming, Mathematical
Analysis and Computer Systems
Programming.
Now we've entered a new
phase of our development. Expand,ing. Doing commercial las well as
scientific and military work.
This is a ground-floor opportunity to join an organization that
will playa major role in the futu:-c
expanding world of computers.
Here you can learn as nowhere
else. Here you can grow as no-

where else. The problems are that
broad. That challenging.
Openings are in Washington,
D.C. and Sunnyvale, Calif.
Right now we have some spots
that offer instant relief to the
talented. Take a look at these.

System Analysts
To perform req..uirements
analysis and evaluation design
considerations leading to concept
synthesis and formulation of design specifications for total systems. Duties will include assistance
in proposal planning,'system analysis, and coordination of system development. Eight years experience
desired with minimum of bachelor's degree.
Scientific Programmers
BS Degree in Mathematics,
Physics or Engineering with 4 or
more years experience in scientific
programming of software and associated applications in propulsion,

'CIRCLE 335 ON READER CARD

simulation, guidance and control,
data reduction and real time systems. Programmers participate in
systems analysis, and perform design and programming.

Programmer/Analysts
BS or BA Degree in Scientific
or Business discipline with 4 or
more years programming in assembly language and diagnostics.
Compiler experience also desired.
. Forward your resume in complete confidence to Mr. Peter N.
Bowen, Man.ager, Employment,
Dept. LAT, Link Information Sciences, General Precision Systems,
Inc., 11800 Tech Road, Si Iver
Spring, Maryland 20904.

LINK INFORMATION SCIENCES
An Equal Opportunity Employer
.
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Supervisors
Computer Services
BECHTEL CORPORATION
world's largest engineering, management
and construction firm, offers exceptional
career opportunities in the home office In

San Francisco

PROGRAMMING ANALYST

Supervisor to be responsible for the commercial
programming organization and to direct development
and maintenance of computer applications. Experience
in programming language, SPS, Autocoder and COBOL.
College degree preferred. Training and aptitude in
logic, math and statistics.

MACHINE OPERATIONS

Supervisor to direct multi-shift machine operations of
GE 625 and IBM 360 systems. Minimum of two years of
college and supervisory experience, preferably in large
data processing service bureau or similar computer
installations.
OTHER POSITIONS OPEN:
ANALYST, SYSTEM and ENGINEERING PROGRAMMERS
All replies confidential.
Submit resume to:

BECHTEL CORPORATION
Employment Manager, Dept. M-28
P. O. Box 3965
San Francisco, California' 94119
BECHTEL IS AN EQUAL OPPORTUNITY EMPLOYER
CIRCLE 336 ON READER CARD

~ASE
INFORMATION AND COMMUNICATIONS
COMPUTER CENTER
We need the talents of creative computer analysts who are
"success oriented." Openings exist at all levels for the better
commercial, scientific and software analysts interested in
the following areas:
.

•
•
•
•
•
•
•
•
•

Modification Of Mfg. Supplied Software
Information Systems
Conversational Time Sharing
Message Switching
Inquiry and Retrieval
Mfg. Systems ... Data Gathering
1st to 3rd Generation Conversio[l
Automated Experiment Control-Real Time
Process Control
Contact Mr. F. D. Jamison

CHASE BRASS & COPPER CO., INC.
TOWER EAST
20600 Chagrin Blvd., Shaker Heights, Ohio 44122
'(~uburban Cleveland)
An Equal Opportunity Employer
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we haue alacililu lor new ideas.

At our Systems Division, engineers and programmers never do the same job twice.
They work in one of the most complex and fastest-growing areas of computer
technology - industrial control systems.
No two Foxboro systems are the same. Each presents its own problems to be solved
for the first time. Unique problems in industrial controls - a field where Foxboro has
been an international leader since 1908.
And unique problems in real time systems design and programming - a field where
Foxboro has been an innovative force for more than a decade.
Opportunities at our Systems Division span the wide front of advanced computer
technology, with emphasis on the following:

SYSTEMS PROGRAMMER
Engineering, Scientific, or Mathematical degree with machine language programming
experience in the command and control, scientific or industrial fields. Real time and/or
share time experience highly desirable in the following areas: Batch Control, Direct
Digital Control, Multi-level Programming, Supervisory Control and Scientific
Programming.

DEVELOPMENT SYSTEMS ENGINEER
BS or MS degree in Engineering with minimum of 5 years' experience in on-line
computer control systems,· preferably in process control field with Project
Leader experience. Will evaluate systems application requirements and
develop system functional design capabilities. Work with hardware and
software design personnel to establish an integrated system design.

POSITIONS ALSO EXIST IN THE FOLLOWING
AREAS WITHIN OUR SYSTEMS DIVISION
D ELECTRONIC PACKAGING ENGINEER D DESIGN PROGRAMMER
D SUPPORT ENGINEER D SYSTEMS ANALYST D COMPUTER
INPUT/OUTPUT DESIGN ENGINEER D DIGITAL APPLICATION
SERVICE SPECIALIST D CIRCUIT DESIGN ENGINEER Digital D CIRCUIT DESIGN ENGINEER - Analog D
LOGIC DESIGN ENGINEER D SYSTEMS ENGINEER
D DIGITAL PROJECT EQUIPMENT ENGINEER 0
SYSTEMS APPLICATION DEVELOPMENT ENGINEER
Call Mr. Robert Ash at (617) 543-8750 or mail your
resume to him at Dept. 03, Neponset Avenue,
Foxboro, Mass. 02035.

IEEE INTERVIEWS
To arrange an interview while in New York,
please call Mr. Robert Ash at LT 1-3300.
March 18-21 from 9 A.M. to 9 P.M.

SJCC INTERVIEWS
You can also arrange an interview when at the
Spring Joint Computer Conference in
Atlantic City, April 30 to May 2. Just
call Mr. Ash at 344-8111 anytime
between 9 A.M. and 9 P.M.

Look into other career building opportunities with Foxboro,
An Equal Opportunity Employer
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WHAT IS YOUR TRUE WORTH?

FREE

Data Pro~essing
Opportunities Bulletin

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 executive and professional placement service, represents the
majority of the nation stop pompanies. 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 processing 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. 303. Please use home
address only. '
'

LON D. BARTON,

President

Cadillac Associates, Inc.*
21 E. Madlsln Bldg.
Chicago, Ill. 60602
,
Financial 6-9400 '
• "Where More Exe~tl"81 Find Thelr Po8ltlona T1&a- Anvwhere Else In the World."
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CAN YOU
ASSUME A
MORE RESPONSIBLE
POSITION??
Abbott's of Boston is a nationally recognized consulting service which, for ov,er
40 years, has provided the means by WhICh
over 100,000 professionals and 10,000 companies have' been ,brought together.
If your i~terest and experience include any of
t"'e following areas: scientific and commercial
programming ••• sys~eins analys~s ••• software
development • • • compiler development • • • ope~atiofls research • • • information retrieval • • •
systems design, you are invited to investigate opportunities offering up to $30,000.

If you are looking for a new positio~ and. would
like immediate, professional, confidentlal aSSIstance,
please direct 'your resume stating salary requirements and geographical preference in complete
confidence to:

Mr. Daniel Sheehan or Mr. Philip Nash
EDP Staff Specialists Dept. D-3

~
,

EMPLOYMENT SPECIALISTS
Serving the Data Processing Community
150 Tremont Street
Boston, Massachusetts 02111
( 617 ) HAncock 6-8400
CIRCLE 339 ON READER CARD
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theSforum
The Forum is oHered for readers who want to express their opinion on any aspect
of 'information processing. Your contributions are invited.

DECISION,

NOT
IMPRECISION
M. A. Jackson's Forum article in the
February issue deals with a topic that
is of interest and importance to the data
processing community. In addition, it
is sufficiently controversial to crystaIJize
groups for and against· his viewpoint.
I would like to ·comment on his article.
I agree with his thesis that lithe case
for finding a better, non-procedural
technique is weIJ-fou"nded." I disagree
strongly with his contention that the use
of decision tables, a non-procedural
technique, is a rigorous methodology
that imposes irksome and often unacceptable constraints. I will discuss the
three specific constraints to which. Mr.
Jackson objects: 1)" the requirement for
complete and accurate statement of the
problem logic, 2) the table must not
contain contradictions, and 3) the table
must be checked for redundanci~s.
With regard to" completeness, it was
never the intention of those who advocate the use of decision to require the
system analyst to explicitly state all the
decision rules of a decision table. An
ELSE-Rule in each decision table is
available to the system analyst to take
care of those sets of conditions for
which he has not yet determined the
series of ac·tions to be taken. As a temporary measure, the ELSE-Rule can refer any transactions of this type to a
particular person to look at and make
ad-hoc decisions. When specific actions·
are decided upon, these can form the
basis for additional explicit rules in that
decision table.

172

As for contradictory rules, I don't see
how computers or people can decide
which one of the two or more contradictory rules should be folJowed when
a transaction acted upon by those rules
oc~urs. If the intent is to have a certain
percentage of the transactions acted

upon by ol1e'of the contradictory rules,
another percentage of the transactions
by the second contradictory rule, and
so forth, then state this as one of the
decision rules in the program. Then,
both man and the computer can live
with the apparent-but not real-con-

tradictions. However, where such a rule
is not available to resolve the contradiction, the system analyst must be unambiguous in the statements of his decision rules.
As for redundancy, it is true that redundancy per se is not bad. Engineers
take advantage of logic redundancies
to produce more efficient circuits and
psychologists endorse redundancy to
reinfor'ce learning and to improve the
ch~nces of getting tasks done-for example, by sending two men with the
same message to increase the chance
of the intended receiver's getting the
message. Then, why check for redund~ncy in decision tables? One reason
for the redundancy checks is to help the
system analyst streamline his program
logic. Some redu~dant decision rules
can be combined to form less decision
rules or one of the redundant decision
rules can be eliminated when it is already imbedded in another decision
rule. Another reason for this redundancy check is that it may indicate an
error in the program logic. The system
analyst wiIJ probably appreciate having
his attention called to such possible
sources of error.
In those cases where computers convert decision tables to computer programs, the preprocessor should be designed to do the following in each of
the three cases:
When the decision table is incomplete, i.e., aIJ the rules are not specified either explicitly or by an ELSERule, the preprocessor should set up
automaticalJy, for those branches
that have no actions specified. for
them, a routine that will notify the
analyst/programmer that he has not
provided actions for a given set of
conditions.
When the decision table contains
contradictory rules, that decision
table cannot be converted to com"puter code, qnd the analyst/programmer should be 50 notified.
When the decision table contains
redundant rules, conversion of the
decision table to computer program
will take place, but the analyst/programmer should be notified of the
redundancy.
SOLOMON L. POLLACK
CRTRMRTION

..

Already field-proven by thousands
of hours on all types of disk drives ... every pack
final tested on our own IBM 360-30!

It4I=1CIPI=ICIC is ready for you now!
• MAC PACK is guaranteed to meet or
exceed specifications and performance
standards of the IBM 1316 Pack.
• Warranty identical to IBM.
• MAC PACK operates interchangeably with
all IBM 1311,2311, Honeywell, and
CDC disk drives.

• lease or purchase plans available.
• Delivery: 2 to 6 weeks.
• Order your MAC PACKS through your
local MAC representative or write us at
MAC Panel Company,
Box 5027, High Point,
North Carolina 27262.
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How do you gruntle the buyer
.
of memory stacks~
(1ake a powder and control it all the way).
The man who buys memory
stacks (or planes or just cores)
knows that a myriad of tiny variables which affect performance
can pass right through the tightest spec. It's nobody's fault, but
s till it I e a ve s the buyer d i sgruntled.
How to gruntle him? Well, this
is what we do at Ferroxcube. We
control the enti re process from
formulation of the powder for the
cores to the planes or stacks that
go out the door. To the naked eye

much of this looks like textbook
QC procedure. But some of it goes
deeper. It's the kind of control you
associate with a veteran airline
pilot whose experience amounts
almost to intuition. As pioneers in
ferrites and core memory components, we have neoole like that in
control at every 'vlta'i stage of manufacture.
7his is one reason why Ferroxcube carr.des~gn and build to exacting requirements (example:
military stacks that exceed the en-

vironmental requirements of MILE-16400 and MIL-E-5400). And
it's the main reason why every
production unit performs like the
prototype you approved.
If you specify cores, planes or
stacks, talk with the people who
pioneered ferrite technology. As
a conversation piece, a sheaf of
tecnnical literature awaits you.
Write for it today.

Ferroxcube ~
Saugerties, New York

\I
11

Albuquerque-Electronic Enterprises, (505) 256-1585; Baltimore-Eastern Components, (301) 322-1412; Dayton-(513) 253-3158; Encino, Cal.~(213) 788-2060; Englewood, Col.(303) 771-2000; Houston-Noakes Engineering, (713) 529-6213; Irving, Texas-Noakes Engineering, (214) 255-0441; Lansing, Mich.-(517) 482-7140; Minneapolis-(612) 888-4681;
Northlake, 1I1.-(~12) 261-7880; Orlando-(305) 8~ 1-6380; 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.-(201) 964-1844; Waltham, Mass.----:-(617) 899-311 0; Toronto, Ontario-Philips Electron Devices, ltd., (416) 425-5161.
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